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. J. C. WAGNER, C. A. SLEGGS, und PAUL MARCHAND .
} From the Putholugy Diviston, Prcum:ocontivsis Researeh Unit of the Counetd tar Ss 1. aishe uml .
0] { Inclustesad Research, Jubamuesburg. $est Eod Hospiral, A mheriev, amd s '
:‘ Depurtment af Thoracie Surgerv, Untverany of the Winwatersramd wind Johanmesbure Covucral Hovpitat .
24' (RERIVED #lt BULRLICATION apRril 23, F9a0)
|l
1. . . -
:‘ Primary malignant tumours of the pleura are uncommon., Thirtysthrer cases 122 nules, .
> o . .lae .
[ 11 females, ages 31 w0 6%) of dittuse pleursl mesothelion are desersbed; all but one have g |
. probable exposure to cructdolite asbestos (Cape bluc). In a Mage ity this expoaure wis 10 the .
N Asbestos Hills which lie to the west of Kimberdey i the north west of Cape Provinge.  The tumour )
~ 15 rarely scen elsewhere i South Aftwa,
el . . . . M
( Mesothelioma of the pleura is regarded as an the lungs ol the 1irst ease (Case 1), and secundly, 1
: uncommon tumour.  In the lust fuur years we hive 10 of the cases came from 1 hospital to which
- seen 33 histologically proven cases: 28 of these had  suspectad cases ol wbercutoss were referred from a
:‘“ come association with the Cape asbesios tield and  lurge asbestos ming area,  Tius hypotiwesis could
¥ four cases had been exposed 10 usbestos 1n udustry.,  not be suppored dt once from the original Wistories »
I The tumour is rarely encountered elsewhere in  obtained from the patients, for they included house-
M South Africa. During the past five years, with the  wives. domestic scry ants, cattle herders. facmers, a
i . b exception of the present serics, no neoplasin of this  water bailiif, an insurance agent. and an accountant, .
N nature has been diugnosed amongst 10,000 lungs none of whom were working o 1he asbestos mines l
b cxamined st the Pneumoconmtosis Buseau  in at the time.  We therefore undenooh o Jetatled :
" Johannesburg, or in the Pathulogy Department of imestigation of their past ovcupauon and place of
b the South African Institute for Mledical Reseurch.  residence, and the ussociation with asbhestos ex-
& Higginson and Oettle (1957) did not observe a single  posure wus discovered,  The cases are suanarnized '
i case in their survey of malignunt tumours socurring tn Table 3. Previous biopsy specimens were fe-

:n the Bantu and Cape Coloured populution of
Johannesburg and the North Eustern Tuensvaal.
Our first necropsy specimen of pleural meso-
thelioma with asbestosis was examined i the
Pneumoconiusis Research Unit w Februay, 1956
tCuse |1 During the early mwnlhs of that yeur,
one of us ¢C.A.S.) in the Northern Cape. teated s1x
patients with gross pleural thickening  Pleural
biopsies from two of them shuwed the fealures uf
merothelioma. 8 the enstung thwa dcars et
turther cases were found from this region wnd five
from elsewhere in the Union.  During tns period
C.AS. had become perturbed wt tie numoer of
these upusuai  tumours occurring  smonest  hiy
] patients, and stimulated an vnesugation A this
. stage there were tWo reusons t stiguest thar shestos
,// might be implicated,  First, asbestos was tnaad

examined, and  esw, cases dugnosed. including
asbustos muners, I only one case do the relatives
deny thit the patienmt cither visited the asbestoy
Misey OF Was exposed 10 aybeaios.

This is a pretinumary pudlicauon and the problem
15 being inensnely Huestgated.

The Asbustos \rea of the Narth-West Cape

Acurding 1o il 119 By asbostos was wiswovered
by Lichenstemy near Priosha sering his travels be-
taeen IS0 and 1500 Stuee then 1 has been
estublished that ie asbestos deposits entend from
20 wirdes south af Peesha, metthevards through the
W PG e e magieoid it o Hay, 10
e casten portion of the i gistenal distuct of
Postmasburg aod hinally 10 e sessern atea of the
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district of Kuruman (Fig. !). These deposits occur
in the slopes of a range of hills covering an arca of
approximately 8,000 square miles. Known as the
“Asbestos Mountains™, these hills extend more or
less longitudinully between 22-30° and 23 E. The
whole area is semi-arid, sparsely populated, and,
apart from mining, cattle ranching is the ouly
important occupation. In the Kuruman ared sevegal
farge tracts of Jand in or abutting on these mountains
have been reserved for the aboriginal inhabitunts
and here whites may only reside in the immediate
vicinity of the mines.

The type of asbestos mined throughout this areu
is crocidolite, better known as Cape Blue Asbestos.
The chemical anaiysis of the tibre 15 iven in Table 1.
Crocidolte 1s the fibrous farm of ricbeckute ind all
stages of transformation from a mussive riebechite
rock through lamellar riebeckite to asbestform
crocaidulite vccur n this regon.  Magneute
frequently associated with the crocidolite (Vermaas,
1952y,

Mining of asbestos lirst began i the Pricshal
district 1n 1893 and gradually spread northwards.

ln 1908 production had begun in the Kurumin dis.
trict.  Benwveen 1916 and 1918 o large namber of
claims were tahen up.  This northward trend has
continued and in about 1930 mimng sisfied at
Pomfret near the Bechuanatland bordee (Table 2).
Initially the ore wius guarsied in naumcrous small
open cust workings, This was followed gradually

fame |

CHEMICAL ANANLYSES OF CROCIDOLITE AN AMOSHTE
(ran: bermaas, 194y
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deposits are still using the inclined shatt and tunnel.
and quarrying is still used by the faw remaining
smalier producers. With the building of more nuks,
hand cobbing has diminished. In 1915 the first
crushing mill was established at Koepas in 1he south.
This was followed by 3 large muil at Kuruman
(uperated between 1926 and 1938) where it was
sttuated within 200 yards of the main street, cline
to which cobbing was uiso done fue a rfew yeuars
(1927-1930).  Thus was followed by u anll at Pricsha
in 1930, which was completely rebudt i (9357,
Griguatown had a small mill in 1928, The practice
wday 15 for ane mull to serve several mimes w the
immegditte vicinsty,

In the early duys dhe manager and tabourers ined
within g few yards of their place of work, and even

( 262 BRITISH JOURN 4L, oF INDUSTRIAL VEDICINE i
h ' f Tune 2 ‘
POPULATION OF THE MAGISIERIAL DSIRICIS IN Wideeit LHE ASBESTOS 111Dy ARE SHUATERD s
ttahen (romh Lo Census 1931, wna 19500 I
— Puputaion 192 Pugtulation 1939 ¢
Ohsersgt —_—— e e . L . . m——ime . ————
. W hutes Nan-whies - T.'n..i Wi Nuiealntey {Jul T
s Ksrum in ] 1600 ol e N 1
pn‘ll:lm.nhuvg 1499 Tncdude X1 4 1 RS vg’h“ 12,343 ‘:
vhuded oahe ey Diste 4397 21019 25,908
- A
)
l
1 by a type of shallow mining: inclined shalting be  wday the pon-white prelers o Ine ay close as  °
. came more common after 1930. possible. and the cluldren play aa the dumps from
: According 10 Frood (1913), the QuiCrying was a4 the nune and il . )
3 i fumily affair undertaken by the locul inhabitans, .
" The men quarried the rock, which wus sorted and T !
1 then hand cobbed by the women and children, e Cane .Hm.om’ K
n Hund cobbing consists of separating the fibre from m::‘,‘:’ ":’l";::";i :';h'm:;':l‘; r:;:"lu:"’l t"l'“t““:“. bdrious i
i the banded ironstone by striking the cock cob withy  afos o N6 dbease 1nd the duferent types of cxposure |
It small hammer.  As the market was selective, a
h rotary sieve was sometimes used to grade the libre Cise L -BP, 0 Banty male, 36 yours of dge (botn ‘
~ and eliminate the small particles of dust.  Afier  1920), was o mine kabourer, and was the nrst rase i
5 grading, it was bagged and weighed. The asbestos  Whignosed as i mesuthehon. aith ¢ wense of asbestosts, |
3 was then transporied by donkey wagon to the pearest  He was Boro i the Kuruman distict Bug g 1s noi haown *
5-: ratl-head,  Before the establishment of the ratlway \.\huth’l. he mnk;:\l Mthe asbesten mines.  Me was
e in this area between 1923 and 1930, such u journey "S:":‘\J‘““l ‘.":'rm"' “l“"“";"'_"j;"d g‘f""'“'""’ underground
E could last as Jong as 10 days, This transport was T )cu;: Yo b the change rooms tor 3 further
> generally undertaken by white youths (farmers’ sons) A [;.d;ugl.xph Gahen wt o amne hospiiad vn August 18
under contract, The white inhabitants played sery 1955 showed o ninLne erlitsiled plcum‘l clfll)lon‘ |
( little purt in actual recovery of the tibre, being nieatly — and 3000 nal, of lgsd was withdeawn, fle way mmuwd‘ '
» always employed in the role of nunagers or over- o the  Wiwatersrand Native  Labaur - Associten }
i Seers. issuing stores and supervising the grading and  Hlospital on August 24, 1955, and 1me: lays R aspicas [
4 weighing of the fibres.  Farming uctivities were and {hm| 5:":!»'4' 1060wl of thick gelatnous pus which
- 3 are still carried out round the msnes. ;ru.ud. ¢ pu led \tut n xhrg.u.h - Hu was treaed with .
N Since the 1919.1945 war, the demind for ctucide- cyuent aspuraticns and instsllation o) \_.lr:d.uv.‘ btil |
po lite has cnormously increused. The lucrative clums \\ll.houl mlpmwulcm, aml he died on Febiwry 13, ‘
aH b ; ' 1936 (Narting, 1950,
. have been bought by registered wompanies, others ALAUOPY e (ght thoradic caity was aecupred by
& have been abundoned. As deeper and nicher < Large gelatinuuy twmowr which displaced che mediasti- t
s deposits have been found, verueal shafts are being  num and compressed the feft lung.  The wwmnour had ‘
- sunk.  However, the nmines with large shallow  infltiated the Percandivm

The right lung was come
pletely compressed by neoplastic tisyue (Fig. 2) tuee the
oght broncludl iree wid not show: adly evidenoe of g
peimary browchogene ccinama, Histological sectiony
of e pleusal sroswth shuwed rapilaey mesothelioma
(Frg. 3). There was ovidence of abestosis an both
lungs tFig. 4). *

Case 4.0 KU, a whie tehgle, §
18985 was 0 soctal aorher, who o
SNOTL OANPOMLEE 1O 3Dy sie
fuether shigh exposare s
have panl several shong s
husbait a8 laer INGIRN|

She sy b Gegudtann Ak
she was § Yaly ot

0 scars of age tharn
uld only hase had o
y w child and piababty o
yuung womun, She may
ISt he Bines wally hes

<t oshe ivad yanl

b Her Lumiv then moved 1o
Nimbertey where Gom 1996 ta 1922

etk man asbeston CNTIS NI
asbesios daee from Juis. 140
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! She was referred e the West End Hospital, Kimbetley,  rewinad 10 the Kutunn district 1 1933 whero he " B

on Juls 19, 1984, because of Jyspnoei and right chest

worbed as a Tuem Labourer antel his final ploess.

Dew'N

Ty
31

P dneomifort of acute omet.  The chest radiograph Fle was sdnntted 1o the West £ ad Hospital on Mairch 3. o ,1"}
* showed a loculated pieural efusion at the right buse, 1959, Me had been well untl July, 1938 when he - ;’
¢ Straw<oloured Muid wats aspirated, which on esaming-  became awdse of pains in the right side ub his chest. In E :’,
uon was found 10 be negative for M. tubercufosts but  adddtion he had a shightly productine cough and shuorte A ¥
‘ contained mesothehal cells arranged in ucini. At ness of breath on evertion.  Chest radiograph  un . B
» thoracowopy in Johannesburg on August 13, 1953 Alarch 9, 195% snowed ubliwration of ihe fght lung A
L wumour nudules were seen on the parctal pleura. Histo-  ficld.  Asbestos bodies were Jownd in the sputan. o 5
logieai examination of the bioosy specimien showed u Needie biopsy showed histological faatures consistent b
1 mesothelloma. Deep therapy and radio-actise guld  with o mesothelivna, S N
. * insullation 1n September, 1955 caused initial regression of , . H
' v both the pleural Nuid and nodales but did not arrest the Autuy, -The sight cheat was avcupred by o hwge 1 o
progress of the disease. She received a further course of  Whithlt tumour  which nidirated  tne mediastinuin, (R R

x-ray therapy without improsemenmt and died in

estending through the diaphrugm onto the superior
surfece OF the ner, A straw-culoured eNusioe was

N W s 1) . a1 K g H .‘ ~'
. t?:: )d‘cil‘:f‘lsl-u! -rll-::&ncl\l.‘rzrps‘:if;:ﬁ;;tcd(%?gg ns?d(:'.;r' prescit in the lete plesral sie but (he fefl lung was not t "!:
and 8 show the radiolowical development of the tumoue atfected. The mcdiasunal, cervical. LU STFERI{TN & -
in ths Citse. | ubJumu}.M tymph glauds to the tevel oF the renal artesies . by
were intiltrated with tomour t e
Case 14.—~S S, 1 Bantu mule, 40 years of age 100 tn the right lung w0 wits Tound that the 1umotn avgsy FEs
. 1918), was an asbestos muner. He was born an the  had safilteiwd stong the meriobar ssures.,  The lubes ’ *
. Kuruman district and as a child ofien played on the ol the fung were compressed into inree simall segnents B
4sbeslos dump near an dasbestos nune,  He subsequently  (Fig 91 On hntologicad swetian o papillaes bpe of L f
worked with asbestos for several years, being employed  pleural mesothichoma was seen 1K, 10y which had o RY
8L an asbestos nune werghing tibre from 1938-31 In mdiltried wto the lung jouesduma o somie aieds Shes
. 1922 he worked on o« Wiwatersrand gold aune vue - There way macked lvplaoe spiead  tuoughoue the "[
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lung substanve,  Numerous asbestos bodies ware present
mn the ur spaces and occasionial bodies und tibeey were
seen n the nterstiial tssue. The lung wself way
markedly  atelectatic.  Evidence  of  asbestosts  wag
obsersed in the left fung.

Case 15 -SSV.. & white femate, 42 years of age
tbarn 1916), ts a housewife, who lived on a mine near
Johannesburg and was treated for tuberculous pleurisy
for six months, {t was only after the histological
diagnosis of a mesothelioms had been made thi her
previous history was obtained,  In addition, it was
subsequently leurng that her father (Cuse 22) hud been
born on the asbestos field and had a long nining hisory

The patient was bora in the Griquatown districe amd
went to school ot Kuruman, She spent most of her
youth s the asbestos belt,  She has lived near Johunnes.
hurg for 20 years.

In March, 1958 thes patient developed rght chest pae
anmd rapedly angreasing shoriness of breath,  She was
adrutted 1o hospitat and 2,500 ml. of shghtly blaod-
staned Aud was remosed from the nght chest, A
thordeescupic evamination was carried out un July 2?

when o smull bopsy was taken but this comsistea vl
fibrous  ussue,
neoplastic cells were obsersed in the broachial washings.
ML tuberendosis was not cultuted fromt numernts swgi-
mens ¢f sputt. pleural Nuid aor fram the bionchil
washings.  She was admtted to it Johunnesburg nussing
home on Getober 16, 1958,

Radivgraphs then showed massive thickening e e
nght pleura with fluid in the right chest. At thoracotomy
(M Denms Fuller) the pacietal pleura was 2 wm thick.
“hird as rock”™ and stripped with geeat Jditliculty Frone che
chest wall, The visceral peel steipped Nurly casily 1rom
the uppee lobe but separation became more difticudt v s
the Jower lobe where the peel was thicher  During the
decorugation it acctdtic mMiss was found an the echs
chyma of the left lower lobe. At the base, contluent wath
the diphragm and perhaps the medustinum, was a haud
cragey mass which could not be semoved. 1 hisiolagical
sections of the specimen revealed an adenod form of
tubular mesathelioma,  Subsequently three spectmens
of sputum were eaamined for asbestos budies but nune
were found.

The patent isanll alise (Apeil, 19603, but her conuition
15 deteriorauny.

Case 22, —D.A B., a white nuale, 68 sears ol age, and 4
tarmer, was the father of the presious paticat  Although
4 <hagnowis of pleurid mesathehonia way  mide
Januars, 1937 0t was not unul Jaly, 1459 that sberads ol
s exposure 10 asbestos was abtamned

He was bornain Grigquatawn and went i school these
He worked in Kutuman, Postmasburg and Lifiguatonn
untid the age of 62, Between 1918 and 1932 he wonkhed
ds AN aabestos miner anderground and sods muostly an
charge of basting,  Hetween 1922 and 1934 he fonmiaban
the dintrict but retirned (o asbestos nuanng 1o 1447
1o 1932,

In January, 1957 the patrent consulicd las dactor bee
catne ol Teltesided chest pasn wih vough and shehs

Bronchoscopy was normal amd  oe .

hacmopysls  He was refetred 1o the Johannesburg
General Hlospttl for mmvestigation, The chest sadio-
grdph showed gross pleucal thichemng with o bisid
pleura) ¢fusion on the teli side. He was wdiitied o
hospial and on June 10, 1957 a thotacascope pletrdl
biopsy was taben.  Dhis showed the festures of o mesoe
thebionis,  On June 24, (937 an attemdt it decorication
wity pude  The left upper fobe wats sthipped caaly but
the grossly thickencd pleura was 3o adherent to the
lower lube that the uttempt was abundoned.  Sections of
the pleurn conhrmed the dignoss of mcwth..lnom.l.
He Jdicd on December 13, 193572,

Case 16, - ANV, 2 whnte mvale, 30 years ol dge (bom
19061, was i farmer, who wis bora at Griguittonn sted
went (o a village school neite un asbestos aune.  From
1914:16 be wransporied asbestos in Jonkey waggons irom
Hay to Pricsha.  Dunng these journey s he ofen slept on
asbestos bags,  In 14914 he worked 10 en asbestos nune
for s month,

The pataene becasie il s Deocember, (933 with sague
subvernal pan wnd dyspneca, A leltesided pleusal
elluston was dicgiosed sond he was referred 10 M. )L K,
Brenuners i Pretonis, There was no evidence of malig-
nangy 0 bronchial il scalene Glopsies. Somwe apical
pleariad thickenmng and i Jense Boawgeneows apitanty 3
the base ol -the 2t lung was seen in the redograph on
August . 19300 Tnoracotomy  (Mr. Hremmwerd in
February, 1937 reseuled o thichenad  nodular pleura
witha large masy on the ket diaphriagm A mizwthehoni
way seeit o hstologicl section.

bo April t$9 he was oxauned I My 3 DL Sissa i
Kimberley who touad il nodales 10 he ~ubcutanous
thane ovetl the nech and chest. \ large o ihdss was
found i 1he IHOracommy wowind amd o mass was proseat
in the It by poclondoam. There was generalized
lyswhadenspachy and numcrous nodules aere present
on e tangae. Cuest radiographs showed the feh pleal
cavity 10 be ubliteriticy. He was one of ihe few wares 10
desclop widespread aetsiases,

A bopsy of ane of e subcutancous chiest nudules
sitowed o stndur appeatance to those seen in the originad
speaimien feon the pleara, The patient died on May 22,
1959, No aecropsy was pettormel,

Cive 24, - D.GL o white male, 32 seas 0f age boin

% "}4«,. )
:' ""n 1 AAT

19221, by prulession an accountant, wits barn 1n England '

Bur came ta South Afticik as an infus. He spent s
carly childnood i Kurniet and ket at e age of 7 He

Lites quahiticd ws o WBartered acevuntant in Nenwgley,

In 1943t the age ot 22, ke had been dicharged medically
uoant o the anmg

bovacse of o Wt pleursl clvsto,
Nefther theit for on muns sabsagueint Ooeastons sere
acid-bast Baalh tonmd, ¢nbins i sputuay o picanal fusd.
s unl sobsCpuetit contact with  obests was he

anling of the Boeoks ol an anteadle nune e
Travsvaal,

[y Seprameer B3 Lo comphonad ol boeseled chest

Py cnd shoatiiesy o booathy A vadhicgraph o1 the chest
showed attemng or e deapiiiagm on tw ot sl with

abhteratanye of the Coanphrenae angle aand thchering of

HIC ODIIGIE st Tle s seto an Aaite )l ots vecasions
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b1, 1) On September 11, 1946,

om 193 1 1987 A rgdiogruph taken early in 1956
showed the developnient of a left superior mediastinal
I shuadow which ealirped progressively (Fig, L) and tater
the de clopment of dittuse nodular plearal thickening
onthe ol During 1987 sinular but kess marhed changes

{ devebaped on the might wide (Frg, 12}, He consented @
S obapsy in June, 1957, and, at operation, a diffuse pleural
i mMalenaney was present.

: Sectiony of the panictal pleura only were remosed and
1‘ the histolowical appearances were those of 1 meso-
1 thelioma  He Jigd on Oglober 6, 1957, A pecropsy wits
S onot performed.

. Case 30.—G.F., u white male. 50 yeurs of age thoin
» 1909 1y a storekeener, with a hastory of industrial
«exposure. He has nover been neir the Cape Asbestos
. Fields,

| He was barn in South West Atnea and lived there uaul

the ape ol 21, From the age of 21 (0 26 he worked 1n o
. factory anothe Cape as a builee-muker and tiiter.  He

volunteered the antarngtion that he had worhed con-

nauously with asbestos, lageing pipes and bonless,  14e
- remaraed that the removal of asbestos Ligging irrom old
Pipes crested aovery Gusty atmuosphere and that e would
cough o lot at such work.  Between 26 and 12 years o
9ge ne worked 10 a Tactory 10 Junannesbury w g siilae
capcity Pyt was not evposed 1o such heany dust con-
entrattons,  For the past 20 years he had not been i
centict waith asbestos. Eagusnies were made front tie

-—

o fagtory an the Cape as 1o 108 AXLIRE O e asbestos used
)

R THY Fasvess ﬁ o -t . .
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Frus 1) and 12, ~Radiograchs shuv.ig dervtogainist of tusicenr e o 24

'.'}" |" fy‘&.‘ﬂ( '.QAE,*‘ iy ’ & ?

b 1200 On Auyuat 23 19?

At these lave rovealed it darmg the evlesant perseds
Cape crovidulite wits esddusively i use

He was licst seet on Mareh 14, 1959 complatily
cough, gainan the right Jiest and tecent voset vl bicath-
tesshess. Three pints of ilurd haid becn asparated Tom
the pleurd and Cytolomical axanmition showed the
preseies o sshygnant cells,  The radiwseraph shoewd
marked pleural thichening and  hydrospacumuathoras,
On March 17, 1959, o thoracosop: vas done.  Ihe
pleura felt thichkeaed and the Jung was collapsea and
imolnie Severitl Bopsies were tithen, These showed
the prosence of & mesotheloma. The enderlying lung
showed the presence of asbestosts. He was treated with
pitrogen  mustard atta-pleusdlly  and  his conaten
wporaaly improved.  When dast csvanvned he con-
plataed of Increised breathleasiess.

Discussion

In 1924 Robertson  dented  the  enistence ot
primaey malignant tnourr of te pleura and con-
swdered them to be secondary i orsgin. Sinee then,
on the one hand, Willis {1948, 193 3) and St wod
Fhinson 1IY37) have supported Robertson’s vicws.,
while on the other hand. pranaty neoplasius ol thiy
nature base been dosenbed by many authois 1
tecent sedts.  Those aindlude Tobassen (4955 g
Sweden Bellont and Bovo (137 00n Ty, Gadwain
t1v57) m the Umited States and MeCaaghey 1198)
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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 Murray 11942) and
Sano. Weiss, and Gault ¢1950).

The variegated histological pattern of wumours

arising from the mesothelium of the pleura was

remarked on by Klemperer and Rabin (1931). Such
a variation is appreciated whea the multipoientiality
of the cells lining coclomic cavities ase considerad.
Maximow first demonstrated this feature in 1927,
Novak (1931) stated that the mucosa of sl parts of
the Miillerian capal and the germinab epithelium
were derived from these’ cells. Keashey (1947)
showed that in the embryo, the mesonephros.
metanephros, Wolffiun body. genital ridge, and all
dependent urogenital structures are derived from
the mesothelium,

Campbell 11950) considered the presenve of both
epithelial and -mesenchymal elements a nutjor
diagnostic feature. In describing the histology of
I't of these tumours McCaughey (19358) demonstrated
that either the epithelial or. the mesenchy mal element
might predominate. He classilied his Sses into the
following four groups: Tumours of epithelial
character: tumours of musenchymal type: tumours
of mived type: and wmours of anaplastic type.

Using McCaughey's classification on our series
of tumours, the majority are, us in Campbell's series,
of the mixed type. Of the remainder. o fuw showed
the papillury tubular structure of the “tumours of
epithelial character™, and there were several of the
anapiastic type, One case had the appearances of a
“tumour of mesenchymal type™ but even in this cuse
primitive tubular structures were seen.

Apart from the original case ¢l the histologiend
dizunoses were made on biopsy matenial.  Three of
these bropsy findings were contirmed at necropsy.
In the renmuinder, we have hud to rely on clinical
and radiologicil examination to  exclude other
primary sites of malignansy. .

Following the work of Meyer and Chatles (1939,
1940), the possibility of demonsiratng hyaluronic
acid in these tumours both chemically und histo-
chenucally has been consideted us a4 diagnustic aid.
Both these investigations are sull in an early stage
tHarington, 1959).

Preliminary results of the histochenucal expen.
ments show that there is mewchromatic substunce
10 both the stroma and glandular structures of the
tuntours, This metachromisia can be reversed by
incubatton with testicular  hyaluronmiduse.  Tha
material stains strongly with Hule's t1946) colloidal
won method. The perivdic ucid Schuf techniyue
has given vanable reacuons. These results are not
specitic  for hyaluronic acid but are strongly

suggestive of its presence.
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The amount of metachromatic substance in these
wumours has varied considerably. This we think is
partly due to the fact that uitil recently we had not
appreciated the solubility of hyaluronic acid ia
aqueous medid and the majority of these tumours
were fixed 1n 10Y; formol-saline.  Further, Lison
{1953) states that the metachromasia of hyaluronic

“acid s optimial at a concentriation o 1, 10,000 and
graduully decreases at hugher devels. When the high
concentrations that Meyer and Challee (1939, 1940)
found in 1heir tumours are considercd, this variation
i mctuchromatic propertivs seems 0 have been
purtially explained. In addition, with the great
dilferences in the histology of the vucious lestons, it
would be logical to eapect certain tumours with a
marked adenoid appearance to secrete more than
those wath an essentiatly non-glandular structure.

Three of the five autopsies perfurmed showed:
evidence of peritoneal metastases.  In the other two,
intru-thoracic spread was vhserved, in one cuse 10 the
other bung and chest wall, und 1n the second to the
mediustinal lymph glands and pericardium. Biopsy
evidence of mwetastases hus been obtasned 1n two
cases; one from the omentum and the other from the
subcutancous nssue of the chest wall; while a third
pittent developed an implantanion nodule in the
thoracotomy seat which showed a simelar appearance
tu thit of the previous biopsy specimen,

The tirst recorded case of carcinona of che lung
associated with asbestos wis described by Lynch
and Smauth (1935 By 1933, .rccording 0 Doll, a
totsl of 61 cuses had been reporied.  Included in
these cases was one niesothelionts,  Cartier (1952)
mentioned two cases ol duhire mesathelioma from 2
Canadian chrysotife mine. A further three cises
were described by vaa dar Schoot (1958). Un-
fortunatety no indication s yiven G the literature
regarding the ¢ pe of wsbesiuy (o wisch the nmajority
of recurded cases of carcinoma  were eaposed.
However, discussion with mudagemzat and medical
officurs off two of the factorics, in which the majority
of the cases reported in Britsin were emiployed,
suggests thit most of these workers were handling
chrysotile asbestos (Wagner, 1958). The possibility
that some of these people muy ulso hive been
evposed ta crucidolite dust cunnot be excluded,

Attempts 10 produce tumours in experunental
ammats by \pusing them 10 asbestos dust hase been
made. Vorwald and Karz (193%) were unsuccesslul,
Lyach, Mctier. and Can t1957) sugseeded in pro-
dueing tumours in mice, but lung neoplasins in his
conrod animals were fur 100 nuerous for the
Fesults 10 be considered sigraficaat.  On the other

hand  Schogahl t1938) wourking e Druckrey's
laboraors hay been able 10 produce sarcomas in
fals.  This his vecurred after subeutancous and
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intraperitoneal inoculation of both asbestos fibres

and dusi. He states that “mineral asbestos™ was
used but does not name the variety,

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 prestnt in the biopsies from the remaining

23 cases. [t was only in the four cases that came-to
necropsy that large sections of the lung tissue were
available for examination. 1n atl of these specimens
evidence of asbestosis was found.

At first it was thought that the presence of
fumerous asbestos bodies. fragments of fibre, and
dust immediately below the pleural elastic laminae
in these specimens, might have been signiticant in
the pathopenesis of the tumours. However, it is
more probable that this distribution is a result of the
marked atelectasis.  Simiilar features have been
obsened in atelectatic lungs of usbestos miners in
which no mesotheliomas have been observed.
Pleural tibrosis has been 4 common finding in

- cases of asbestosis and in some cases large pleural

plaques measuring up to 10 ¢m. in thickness have
seen. These pluques. which were first described
loyne (1933), have been observed following
sure 10 both amosite and crocidolite asbestos
In these cases of benign pleural thickening
no evidence of stromal metuchromasia has been
observed. ’

tn all the histologicul sections of pleura examined
in the cases of these mesotheliomas and in more
than 100 cases of asbestosis. no asbestos bodies,
fragments of fibres, or dust have been observed
beyond the pleurul elastic laminae,

Three paticnts from the Kuruman disteict, with
clinical and radiological features consistent with
those of diffuse pleural mesothelioma had markedly
abnormal cells in the pleural Auid. These cells
showed no specific features 10 distinguish them from
celis originuting in secondary malignant pleural
Jeposits nor from the grossly atypicul cells some-
times seen in non-malignant pleural ¢Husions, As
no biopsy or autopsy examinations were obtained in
these cuses they hase been excluded from the series,

The puthologicat evidence for associating these
tumours with asbestos exposure 15 not conclusive.
As_ presviously stated, only in eight ol the 33 cases has
evidence of asbestos been demonstrated. Of these,
six had a definite mining history and one had been

. exposed (o asbestos whife laggeing steam pipes. The

other case wits born in the Kuruman disthict aad
nO}hing ¢lse is known of him, until his arfival at a
Witwatersrand gold-mune at the age of 23, In the
fEmaining 23 Casey we Lan only prescint cicum-

ual evidence of cyposure 1o asbestuos duse

(Table 3).
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Eighteen of these 2§ cases were born in
the vicinity of the mines and two arrived in the
district us infunts.  OF these 18 people L1 admit
detinite childhuod exposure to the dust and two
others were exposed industrially in fnec lifle.  In
addition two patieats with childhood exposure luter
worked 10 the asbestos mines.  Three cases arrived
in the region at an older age but were employed cither
on the mines or in transporting asbestos. A further
three of these 25 cases have had indusiriad expostire,
and in only one cuse do the relunives deny any
exposure to asbestos dust,

The four industrial cases are signiticamt.  Two
of the patients were lagging locomotive boilers and
one wis Liipging steam pipes, & man, who was an
upholisterer by trade, was employed in making
fire-proof clothing from 1939-1945.  As far as can
be ascertnined these people were never in the
Griqualand clistrict,  These lindings tend to add
Support 1o ashestos beiag the commor factor in the
development of these tumours, and to counter the
suggestion that there may be some other environ-
mental Cause in the region of Gngualand \est,

Il asbestos dust is a factor in the ovcurrence ol
these tumours, similar cases might fhave been ¢xe
pected from the neighbourhoud of the Transvanl
asbestos mines in the Pietensburg and Lydenburg
districts, where crocidolite und amusite asbestos is
mined.  According to Vermaas (1952), crocidolite
and amosite occur in the sume seams in the Pieters.
burg district.  As ¢an be seen from Table 1, amosite
is similar in composition (o crocidalite. In the past
lour yeiurs the Tuags of 24 cases of asbestosis froim
the Lydenbury Jdistsict have bheen examined.  in
thiv material o cases of adenv-carcinoma have
been observed. The one was in i white miner with
19 yeurs™ service, who had wan adeno-carcinoma
arising from a bronchus.  The other case was a

Buntu miner who had a peripheral tumour. No
service record was obtuinable in this cuse.  Ondy

one cuse of asbestosis hus been received from the
Pictersburg arca.  All of ihese men were actually
empluyed on the mines ad the time of death, the
majority having had a relatively short service. Our
findings suggest that mesothelioma vecurs 20 t 40
yeurs or more after exposure 1o dust.  Until come
paratively recently the mining in the Transvaal
has been on a small scale, and there were ny settle-
ments in the sicinny of the nuines.

The lungs of 20 asbostos miners feoun the Cape
Asbestas Field have beea examined, in whom no
mesothelonu was observed  One autupsy specimen
canststing o three  Tlagments of ung  showed
Bbestosts and an adeno-carcinuimg Radwtogical

fNuturse vt WABSIIIE Mg bicett uberved I many
minees rome this region, widiout any wuggestion of
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. thot..
Tavre 3 Preto:
DIFFUSE PLEURAL MESOTHELIOMA: ASSOCIATION WITH ASULSTOS We
(s 2 W W ) o (8 ) ) wq pubh
— * | Sonat
. Year Age Busn un . Diagnined < {listolugmatl ] fram
Case No, of at Race  Sex  Aberin Asheston Eapostse . on Newropyy  Evidence of | laed -
Brih | Didgnoss Fieids Hiopsy Asbestons | Syome Belicn
Car i : ' [ i Camn
S — -emamem - - - Y - - . s .- = e e P
| 1920 36 8 M Other histoty unknuwn unil saihie 1o the Wit ' i Cac
. waterrrand at the age ot 13 . - v } H ' ' Dolt *
. p <4913 =42 MXD M Mined ?s.c;mu from 193U-13; left area Ut (he | . l s Fruen:
1 age ol 2 : - . -
s 3 1902 §3 ] ¥ Lived whole Wie in @ locanon awar on sabestug ' l
4 . .lllln . ' - ) - | h Gl
) 4 $896 b1 | w F . Lived on asbusws fislde watil the aye ol 5. | . | * Gom
.8 . worked In avbestos warchouse 1916-20 : - - . 'l Hate. *
¢ s 1924 n - B M - Spent all his wockang isfe 10 the vicinity Of nuse - L - ¢ Hald, -
| 3 1903 3 w F . Lived alé her ife in the yaginety of mines b - - 1ors R
' 7 1420 36 W M . Cived 3lf his lite 1n the siviniy of aunss; worked | L I ‘ Hat
s ata puner ’ - R ot > Hig .
" ‘ g 1594 6) MXD F " From the age of 34 livea in a vallage servang local | ' Hun .
1" tuney; olien snited nures; watwhed vabbwmy ¢ t « .
12 auiside houses ; - Y "
H 9 1904 2 MXD MO . Whole iefe spemt neat nisnes. digging wells . ' H Ke
i 0 190 a9 W M . Lined at the mine from age J-17 sean: played | , Khise
s on JuMPs 3nd 1K aNNe a8 4 boy, felurned 10 .
B astint trom age 3128 . - u | 0
1 1 1398 [ ] MXD M Whole Dig spiets flear My, niiaer 9. ' . . | N
. 17 12 1910 43 ] M . Lived tear mines untth the age of 172 mmner 1927 . - < ) Sﬂ{ L .
14 1 (L1 50 w F ' Lised neat nune st the age of 23, played wan . . e
.» fibre as & chld . )
C - 14 193 40 8 M . Whole tle spent neas nunes, naner 191841, '
?‘ playcd on Jumps as ¢ child v - | ]
' e 1S 1918 42 W F ' Daughier of Cuse 22 Ined at e wanl age vl N
- 20, went 10 school near cobbing sheds L F
- 16 1896 60 w M - Went to schuol neat tnines: teansposied wabettos -
1914-t6 LN . 0 [ l
v 1911 48 MXD F Lived va major wagen couie il age o 150 . .
. several subscquent visuy : - 1
; : 18 1920 18 8 M Wh:lcs L 10 the vicinity of the entnes; anner -
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By the end of June 1960. a total of 47 cuses of
wesothelioma had been identitied.  1n 45 of these
a possible assoctation with exposure to cracidohte
hus been established.  n one case a mesothelioma
of the pecitoneum wias present.
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and D. S. Kerr,
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Industrial Poisons. By B. Chalupa, J. Synkovit, and M. Savdik.

Book Reviews. '
A number of copies are still available wnd may be obtaied o the Pubbisbing Manace, Butish
Medical Association, Tavistoek Square. W C L, pree 7 A
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