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DIFFUSE PLEURAL MESOTHELIOMA AND .
ASBESTOS EXPOSURE IN THE =~ - :

aﬁamd?«fD ~

NORTH WESTERN CAPE PROVINCE
. By :
3. ©. WAGNER. C. A. SLEGGS. and PAUL MARCHAND

From the Pathology Didslon, Pacamoreniosir Keseseeh Unir of the Counril for Seientific and R
- . Tudustriai Reseaerh, Jobonnesburg, West End Mospital, Kimbpafer, ol the, oty ~wint s otz
Drporinuerm of Thavaric Swegery, Vadversity of the u'ifumf’r:read'amfloﬁawﬂmrf Grapral Hospiial

(RICLIVED FDX PRBLICAYION APRN. 24, 1560}

Primary matignent tumours of the pleurs are uncommon,  Thiny-three cases (22 males.
11 females, ages 3F 0 60} ©f diffluse plevrs] mesothelioma are deseribed: all but ane have &
probable exposure (o erocidolite mshestox (Cape bluek.  In &2 majotity this exposure was in the
Asheslas Milly which fie to the west of Kimberfey i 1the north west of Cape Province. The tumour

is rarely seen eisewhert in South Afltics.

Mesothetioma of the pleura 35 feparded a5 wn
gncommos tumon?z,  In the Iest four years we bave
ten 33 histologically proven cases: 28 of these had
some asspciation with the Cape 2sbestos fizld and
four eases had been exposed to nbcs_m in indusiry,

The tumour §s rarcly encountered ¢lsewhere in
South Africa. Pyring the past five years, with the
exception of the present series, no negplasm of this
nyture has boen disgnosed amongst 10,000 fungs
examined 8t the Prewmoconiosis Buraw In

. Johznnesburg, or in the Pathology Depsriment of

the Sputh Africzn Imethute for Medicst Research,
Higeinson ang Qettic (1957) did not observe a singhe
case i1 thelr survey of malignant fumeurs accurring
tn 1the Banty and Cape Coloured popidation of

-Johannesborg and the North Eastern Trandvast

Our first necropsy specimen of pleural mesa.
shetioms whh ashesiosis wat examined & the
Pneumoconiosis Research Unit in February, 1956
Case 13 During the earty montbs of that yesr,
one of s {C A5} in the Northern Cape, treated six
patients with grost pleursi thickening, Plevral
biapsies from two of them thowed the features of
mesothelioma.  In the ensping dwe years, ¢ighl
further cases weee. found from this region snd five
Trom elséihere in He Union. "During hE petiod
CAS. had become periurbed 31 the number of
these upusval lumours ocourTing amongst hi
patients, and stimulated ag investigation. Al this
Sage thers were 190 reasons 10 suEgest hat ashesios
might be implicated, Firsy, asbesfos was found in

the funps of the first case (Case F, #nd secondly, °. .

10 of the cases came from » hospita! o which
suspecizd cases of tuherculosis were seferred from a
Jarpe asbestos mining arca.  This kypvhesis could
7ot be supported st iy From the origingt historics
obiainad from the patients, for they included houser
wives, domestic servanss, euttie herders, farmers, &
water baiff, an insurance ygem, and 20 accountant,

rone of whom were working on the asbessos mines

#t the time. We therefors undertsok 2 delailed

imw_cstigatian of their past occupstion and plage of -
residence, and the associhation with Mheaas ex. .
posure was discovered. The gpees are summeriwd

in Table 3. Previgus biopsy spaciment wete ree
ensmined, and new cases dizgnosed, including
ashestvs miners. In only one case do the rehitives
denry that the patient either vishied the ashattos
minct 07 was expised 10 ashestos.

Thit i a preliminzry publication and the probiem
is ¥eing intensively ipvestipated,

The Asbestos Area of the North-Wess Cape

Acording 10 Hall 15930) asbestos wos discovered

by Xichensiedn ntar Priesha during his wasels tee -
Tiweer JR0Y an@ TJRUG.  Nince fhem it has been O
sstablishied that the ssbestos deposits exsend from «
20 mites soush of Prieskz, porthwards through the -ic
western part of the magisieria) district of Hay, to &
the exsiern portion of ihe magisieria? distriet of 2}

Postmashurg and Snally, 1o the western ares of the
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DIFFUSE PLEURAL MESQTHEIIOMA

P Fa, ToeMup of Gricmdewt Wine arbaleor Selds,

district of Kuruman (Fig, 1), Thest deposits ocour
I the siopes of 2 range of hills covering an aten of
approximately 8,000 sqasre miks. Known a3 she
T Aghesion Mountains™, thete hills extend more of
Ieas jongiudinally bosween X2-30" and A% K The
whole ares iy semi-arid, sparszly popslated, and,
apart from mining, ¢anke sancbing IS the only
important accupstion. In the Kuruman area several
Large tracss of land in of shutting on these mousiains
have been reserved for (he aboriginat inhaditants
and here whites shay ofly reside in the imiedise
viginity of (he mines, :

The type of esbestos mised throughout this arca
ks evoridolie, betier knowp 28 Cape Blue Asbesios.
‘Fhe chomicat analysis of the fibre bs ghven jo Tadle i,
Crocidolile is the fibrous form of ricbeckise and o1t
stages of wansformasion {rom & tuussive richeekile

rexk Throuph ‘Tannlar ricbeckite - &0 Asheshionn -

crocidofits comwr in this aegion,  Magnetiee it
frequently associsted with tha eracidolite {Vermaas,
F952) * Lo -

Mining -of asberios Hrst began in the Prieske o
w_‘.__dis&tim in 1893 snd gradually spread nonthwads

.= '_3'.‘__"-?_:&‘.-.' EISLIS Az Rt N

In 1908 production bad begun in the Kuruman dis-
trist. Berween 1946 nnd 3958 & arge number of
chims were taken up, This povthward tend has
gontinued and i abowt 1980 mining sanzd &
Pomiret vesr the Bechuanaland bordet {Totie 21
Initially the ore was guarried in numerows sinall
open ¢asl workings, This was followed graduslly

TAKE I

CHEMICAL ANALYSES OF CROCTDQLITE aND AMGHITE
170 Verisaay, 3¥5L
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02 BRITISH JOQURANAL COF INDUSTRIAL MEDICINE
Tatizt 2 .
POFILATION OF THE MACISTERIAL DISYRICTS IN WHICH THE ASRESTOS FILLDE ARE S1TLATED
teahek f1om Linon Cansns 1930, angf 1950 .
: Popudaling 1933 H [ 2T e P .
Dirrviet !
T Won-whicer Youi [ whae Nomwhith [ Yot h o
Primrk 1630 ' 4379 (2 ] 1062 | DALY t
Yoo % an 14491 :! 21454 i ANl : BN ;’:;33:
b9t ! £ . (¥ 3T L o8 $a1f iy
Posrmasbang ¢ foruded In the ey Diatrict i pytE! ARy DY)

by a tvpe of shollow mining; ihclined shafting be-
came oot tomrnon afier FRID. .
Acco.ding to Frood {$955), the quaryying was &
faimify affair undertaken by the Ipcai inhabitants,
The men quarried the rock, which was sotled ind
iher hand cobbed bBY the women and children.
Harnd cobbing consing of sepateting the fibst fom
the banded fronstone By striking the rock cobwith a
sonail hameees, As the marker s weleclive, a
Totary sitve was somelimes used to grade the fibre
©wnd eliminse the szl panticles of dus,
grading, it was bagged snd weighed. The asbesiot
war then transported Iy dobkey wigon 5o the Bearest
rail-head. Before the esfablishmend af the ilway
in this prea between 1923 and 190, such & joumey
could last as Tong ac 30 days. This usnsport was
gencraily sngerteken by white youths {arment' sons}
ander contrags. The white Inhebitams piaved vury
fitile pary in actus recovery of the fibre, deing nearly

slanys eimpioyed in toe role of ménspers oF over- -

seers, issping slores and pupervising the grading sad
welghing of the fibres.  Farming activities were »pd
are slf carvisd ot toubd the wines.

Since the 1939.1945 war, the demand for crocido-
lite has enormwusly ingreased, The tuceative sl
have beerr bought by reglssered com_uganic:. others

. bave besn pbandened. A3 decper and richer

_deposits have Beess found, versical shafis are heing

sonk. Yowever, the mines with larpe shalipw

depasits gee stifl using the inclined shaft and snned,

and guanying i s4l used by the fow remsaining

*o o gmalier producers,  With the buifding of mare midls,

bhangd tobbing has diminished, In 1915 the first

crushing mill was established 2t Kozgrs in Che soonh,

This was fojloved by & Tsrpe miff at Kuruman

{operated betwnen 1926 wnd 3933% wheve it was

situated within 300 yards of the main swreet, tlose

1o whith cobbing wes siso done for a few yesrs

£3927-1920). "Bz was folloved by & il af Pricska

in 1930, which wis completely reboilt .in 1237,

v K38 S untows hovd-wumisll YERl I 1928, The prattics

yoday it for one mill to serve several rnines in the
immediate vicinity, - .

7 In ke carly days the manager and labourers Hved

| within & few yards of thele plane of work, and even
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today the von-whie prefers to live w2 clow n
possible, and the children piay on the dusmps from
the mine and pilt,

PRV st SRTVRIEES Rl S

e MK,
Case Bittpriss .
The foBlowing cigh: cass histaties Whamir vafdom.

aspects of the disease and 1o differem '+ of zxpo
to atbestos gust, R e

Cawe §1.—P.F, ¢ Basts wale, 35 years of ot
10X, waz w mine Iabowrer, gnd ?:; the ?i?u 2t LT
dingnowzd as 8 susothelinma whi exddence of abegogs, .
He wan o in the Kurunan ditrre Sut # Is not knouy
whother he workad @ the asbewos mirey  He way
empioyed ox the Wiwsiersrand gold-rninns bnderground

gcrxtwn yexrs and i the chaopt Tooms for » Turther
yEoTE,

A ndiograph taken at w evitr: Socpiat oa Anguy ¥R
1855 whowed A mmshe right-sided ploursf cﬁm&
#nd 3,000 mi, of fiuid was withdreen. e was xdmisied 0,
10 e Whaentermand Natiow Labowr Assocladion |
Hospital on Augut 24, 1955, aad tes Says iuvee 23pira.
tion yielded 000 ml of thich geietinons phs “wdick
couid be pulled out in threends™, He was treaed whh >
{r_equcm aspirations xod Imstiflation of varkinwg i -
wahst improvemsnt, asd be isd on Frbrvary 1S,

. !916 (khrtlny,h?d#l
t Mintepsy the right chotacie eavity was eecupicd
a farpe gelxtioous tamowr whick displaond the m:dam‘?-
num and compresed the Left Jung. The uwour bad
inBitrated the poricardiywon, The Tight Jung was comy
Pleucly compressed by neoplautic fsue (Fig. 2) byt the
- ¥igha broachial tres Gié not show amy evidenge of w
prismnary bronchogenk catminoen,  Fistofopical setiions
of the pleurat growd: shoued a papiliaty mesmpelionms
(Fig. 3} Thare wat evidenor of ssdevosis in doth
hanps Fig. 43,

o+ Cast d-K H., & whits fomale, 58 years of age (bom
1898}, way 3 social worker, whao coubd only have bud % .
shart esposure to asbestossms & chiid wod probably 3
further slight exporare &3 & poung woman. Sht.smpy
Bave raid sewesal ghert wisies .to the mines with har .o»
. hishatet wf & later pericd. Tt
She was bomn fn Griguatown where she Bved ymtll
she was & years of age.  Hor famify then moeed
Rimbericy whore from 1916 10 1922 she uwiked as
clerk in an psdesiop varehouse, Heor hushrod owaed
 Asbepios mine from 19331940, - :
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of Cuad 3, 7 43 Baevaspryiin

Fie, 2
of Cant | 1howming 2 tutaps? coungraning the

fung from Case 1 oming wsheuics dodis,

¥ 40 Hesstanyiin aad soain,
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lung subrirncn.
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DIFFUSE PLEURAL MESOTHELIOAMA

Fin, P—Ri¢hi hing of CTasc 14

She was referred 1o the West Eod Hewpiwl), Kimberley,
o July 19, 1988, because of dyspnoea and right chest
dissomiont of acue onser.  Tho chest radiograph
showed # iocuiated pleura) eflusion 2 the right base,
Srrawwalowred Buid was aspirated, which on examins-
ton was found 6 be negative for Af. wberculoris but
contained mesothelivl celly arranged In acind. At
theracoscopy in Johsnnesburg on Awgus 13, I95d
wmayr peditics were szen on W pakintal plrive, Histo
logizal exatuinurion of the hiapsy specisnen thowed &
mesothelioma,  Deep therapy and radip-active god
Irnillation in Scpicraber, 1358 cavsed initlal rogression of
both the plewral fluid and nodules bl 2id nol arrest she
progress of the discase, She secaived 3 forther cowrse of
x-zav \perayy whhout improvement and died in
fanuary, ¥R57. The liver was entarged and podulat
before death but no nesvopsy was done, (Figs. 5, 6, 7,
sad B show she rsdiclogical development of (he rumowr
io this cah0.)

- Case J4FIE, 2 Bate' male, ¥0 years &t aga ok
B1E}, was an sshestos miner, He was born in the
Kurumap diagict and as & chifé oflen played on e
asbeatos ding nowr an psbestos mine,  He subsequently
worked with asbenios for several years, belng empioyed
&t an asbettor mine weighing fibre from 193841, In
2942 he worked on a Wiwntersrand gold mine bt

-
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Fia. FraeHitiotogical seitloes of samaw from Cass #4. X 24
HBroaatoxylm wnd dinis, -

rerasned to the Kureman disttict #n 31943 where be
worked 33 a farm [abovrey until his Sing! Hiness, '

FHewas admitied 1o the Wesr End Hospital on March 3,
1959,
became auare of pling i the right side of his thess. In
additlon he bad a Bightly productive couph snd short-
ness of breath of exertion.  Chet radiognaph on
March 9, 1959 ihowed Sdliiermion of she vight fung
ficld.  Asbeston bodier were found in Bie xputum.
Neadla biopsy shovwed hlaivkegial feswres cominens
with & hesotheliona,

AUrGesy.wThe Fight chert was oczapied dy & hage
whitish 1amotr which infilusiied he mediastinum,
exuending teough the Alapbragm omig the superior
wutface of the fvel, A sttaw-taloured offusion was
present in the fefy plewral sac dug he 1efs Jung was pot
affecied. The mediastingd, ocervical, sad para-zonis

“abdominal lymph glind to the Jevel of the rena) Rreries

wrrs Infilirared with \aamour.
I8 the right lung B was found s the fumour mxss

Iad infhrated afong the itedobar fssrws. The Tobes
_of the Tang were campressed ok three wmall sepments -
(Fig. 9. On histdlogicat aection a papitlasy type of

pleumal mesothelioms was sees (85, 10) which had

- fobltrated inve the kng parenchyma in some arcas,

There was marked i spread throughout the

LI

He had been well unti July, 19585 when he-
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tung substencr., Numerous zsbastos bodies wene hrewsnt

' % the wir spades #nd ocaasionaf bodics and fibrrs were
stel in the fnferwitifad tissae,  The lung sl was
matksdly atelentrrie,  Evidenwe of aslwsiosis waes
ohstrved in whe 32 Jung,

T Case 15~85.V., » u’hiu' fomaly, 4% years of age
(burn ¥316), i 2 houwrwify, who fhed on & mine haa?
-Jomwm and wak trened Do wahertuions plonrisy
fur aix momhs. 3 was only afier the hisiciogicat
Signosis of a mesotnelinmas had been made that her
previous Ristary wat obtatned, In sd@nien, it wes
subsequently legmt tha ber fhiey {Case 22} had been
TRy on the wsbeatos HekE and hwd & Jong mining hisiory.
. T priine wws horn in the CGripsatpwn isratt and
" - weng (6 ehool ay Kurgmar,. She apent mnst of ber
- yourh in the sabesion belr,  She hai lived texr Johantes-
busg for 20 yeats.
In March, 1958 this pasient devetoped right chest pain
and Tapidly increasing shotfoess of brath. She was
. admiticd to hospital and 2500 i of shiphtly Dicod-
siainad MArif was removed from ihe eiph) chesd. A
ihtrscoscopic examingtion was carried oit on July 27,
. whers 2 wngll Biopsy g wkes bay s cemamied of
. n Ebrous Hssue. Pronchoscopy wis normat ¥nd Ao
nwpiamc ¢l were otserved it fhe bronchin? weshitps,
s vl ooltwred frooh saEmetous spess.
mms of sputs, phkursl fluld not from the bronchial
K usshings. . She was admitied (0 & Johanursharg sursing
honw on Dctober 16, 1958,
Radiographs then shoaed massivg thickening of the
yight pleurs with Buid in the right chest. At thoradatomy
N (M. Dennig Futler) the paikeial plevs was 2 on. Syick,
“hard as rock ™ end steippad with grex dificuky frova the
chest wall.  The visceral peef stripped fairly casily from
the urber labe St separation hetame move St aver
the Jower Tobe where the peel was thicker.  Duting the
decontickiion B pecrotic mass was found in it paren-
chyttin of the 26k bower Iobe, At the bam, confluem with
R * the disphrapyt and porhaps the mgjam‘num,uas % hatd
wragn mass whindt could not be removed,  Hinological
setfont of the spesimes Itvesied e 2dencid Tormy of
futular mesothelioma, Subsnquently thres Ovcitvons
of sretem were casmined for 25bestos bodies bur none
. werm faumd,

The patient is stift alive {Aprif, 19601, But her oondision & e -0, 2 white mak, 32 yvars of ape (bors

75 Jexetivrating.

- e 20, - 13,4 B, 3 white tade, 8 watrg of 3p4, and 2
fazener, wos m father of the previoud patient,  Alibough
¢ digtesis of phoral mesoMedoms was myde in

. January, 1957 i1 was pot unid July, 1949 thay el of

B T exposure i 23hestos was sitgined.

B He w33 bors in Griguatours and went 10 school shean, | .aeid-fast Sucill Found, ¢ither in

He worked . fn Xarumen. Poytmatbyrp £0d Grigmtoawn
uniit the npe of 61 Betwven 19K pnd 1937 he worked
1t 6 wbelios miter underground #nd war pmos(ly i
charge of basting. Berweco (931 and 1944 he turmed i
ﬂw!g;sal'rm but resurned 1o ssbesing mining from 1945
L [+

. I Januney, 1937 the patient cimsuhted hit doctor be-
ause of lefusided chest pait with cough and slight

BRITISH JOURNAL OF INDUSTRIAL MEDICINE
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haemoptysis, He was vefomd woushe Ja‘n‘mncsbq .
General Mospitat for imvestipalion. “¥he phest tadip. - -
wreph showxd grost plourdl thickening with » bt
pieursl offusion an the kil wde, ¥ xay wdmiled -5
hospitak gnd on Jurt 30, 1957 a tharatostapic plousat
Biopsy was Ukén. Thiv showed the features o & teso.
thefiome. On June 34, 1917 sp suempt W dasortication
was nnade. The Iaft upret fobe was sizipped exsly b
tht grossly shic plegra was 83 agherem 0 the
towey Jobe Gt the eltermd was abandoned, ecrons of |
the pleura confirmed the dingnomis of mesothebony,
e il on December 13, 1957,

Lase 18- ANV, o4 whise 26 NLRperkitern
1506), wns.a darmer. who ﬁ%ﬁrﬂm!mn and
weni 10 & villaga sChaod et af asherros mine. From
F9J4-16 he tansponzd aibesioy in donkey wageins fuws
Hay jo Prieska, During these Jurneys he ofign shept on
azbesios bagt, In $914 hr wibed i an ashestos mine
foz & month.

“The patieny bacame il in December, 1985 with Wm ’
aybsternat pain end depnien. A Yehesided pleara?
£ffution was gizgnomd and Ht was stferred 10 Me, 2 K
Hremmer in Prewori. There was ne evidence of mmalig.”
rancy 8 broocdial and stene biopsies. Soene apicat |
pleural thickening and 3 dense homogeneoyrs onary st .-
iz daze of the ked Tung way seen in the radiogragh 'on
August 3, 9%, Thomtoiomy (hie, Hresmmer) i
February, 1937 rervesicd 2 thickensd aodular plron -
with # larpe maks on the 1612 Qiaphiapm. A mmesotheiioms
w3 teohy o Ratoiopital seetion. Lo

Frs April, 1359 he was eaarnined v e D, Vi In
Kirnberlkey whe found smsil nodales io the subcstancous
vtst oot Yhe neek xnd chest, A Jarge fem mass wad
found i the thoracotomy wound £o) & mita wWis Lrewnt
in the ki hvpochondriiim, There was gepereiized
Wraphadenopmhy A8 nemerow sodules were presemt
ot tht tonput. Cheyt padinpraphe thawind it dedo plivvrad
cavily te be ablilcrated.  He war ongof the few craes o
doveiop wilnspread metastases

A Blopsy of ane of the suboptatesus ches nodales
u?wwcd & similar appearance 1o those seen &y the oniginel -

simar from the plewrs, The pationt died on May 27,
l 59, No necropry wady petfocmed,

F8223, By profestion wn acoantanh, wis borm It Empand
bat crthe to South Africa as &m fnlanf.  He spent Ris
party childhuod in Nurumarn and ef 2l the ape of 7, He
inter quaiified ai & chuttcred ssusumians 4y Kimberkey,
For FORR, gt ther age of 23, 4ie had been discharped medically
wedit from the oy Deczuse of a kfi piewet effugion.
Neither then not o8 wany B KTLEAY W
MR or pleuryd nm
Hn ontv 'mbsequm! enntscr with fadestas am
agditing of the dosks of wp mmtmh*m:
Teamvaal.

In Sepemdey, 1933 he complained of JoR-sided chest
pains and shetinesy of Breath, A rediopraph of thrdsen
showed finliening of the diaphregm on the el side with ° * L
chiembon of The costophrenic wnpfe and thickening of

the ub!Sque Basare.  He wug o on numtrtos terasions 2
M(
S - ’ N f'.:q’%
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from 1983 {o m?.' A Tediopyaph tekes exrly in 956 Ané thexe have sevealed that during the reigvant paticods s
showed the dmvclopmant of 8 1oh superior mediainal  Cape crocidoliie was exclusively in wse, o
shadon which enttrged progressively (Fip. 1£) snd Jaser He was firgt aszn on March 14, 193¢ complaining of B
et de zlopiment of diffuse noduint plevral (hiskzning  touph, Poin In vhe Tighn £hest Ind recent Onant of breath- i3
on the feft, During 1957 sitalor but fess marked changes  Jossncst Threr pints of Auld had been aspirsied from NG

develnped on the fight fide {Fig. 12). He consonied to
Bivnsy in Junt, 1957, and, 81 operntion, a diffuse plewral
wmadignanes was piesent.

Secrion of the patistat pleuts only were Temoved ahd -

the hidological appeardnies were 9o of & meso.
shelioms. He dicd on Ociober §, 1937, A Bosrobiy wat
n perfarimeds

Last 30.—CLF,, 2 white emald, 50 yeary of age thorn
09), it o storckeenor, with & Msery of Indusieiad
gmurc. He has pivor been ncar e Cane Asbertos

.

He uws borm its Sowth Weast Aftica and fived shere until .

heigeof 1, Framtgagt oA It w2t heworked Ina
fatrory in the Cape 25 & boilersnoler wné Kiler. He
volunteered the information that he had warked oot
tinusugly with asbesios, fagging pipes snd bojlers. He
remazked thai the removsf of gsbestos Jagsing from ol
pidet zrtuiet % very duny mmmgapnere and that ho would

couph & 301 af such wark, Briween 36 and 32 years of
Mgt he workedin-g:Suttory o Jonaveestrarg (0 & sitoilar

Gapachy but wis it Laposed to such heavy dast con-
eeitritions,  For ihe past 20 yeany he had nor been in
sothaL: with asbentos.  Enguities were yade from she
factary (B ke Cape ne o the n3ture of the asbeston uxed
3 . .

the plewra 8nd Cyiologizat examingsion sbowed he
proscnce of malignan e, The mdiograph showed
marked pleural thickening ang Rydro-preuriherkx.
T March 33, Y955, & Borwtocnpy wag done, The
plowey fele shickened sid the lupg was coflapsed 2nd
irrnabite. Beveral biopsdes wore xken, ‘These dhowed
the pretence of 8 masotheliomy.  The wnderlving Jung
showed she prusence of Bsbosiosls, e was stomted with
hitropen mustard  fiR-picsrally and his  condition
lemposarily improved, When fast examined b com-
Piaineg of increased breathlassnest, :

Plsruseion .

In 1924 Roberson denied e existenoe of
pritmasy malignam Lenooes of the pirurs and cone
sidered shem to be secondasy in origin,  Since then,
on the one hand, Willis (1848, 1953) ynd Smart #nd
Hinson (1957 heve supporied Robertsor’s vicws,

“Wie on the other hand, primaxy neaplastss of this
natare have bertt detribed by many suthon in
yeoend years. Fhess include Jobizseen (1938) in
Swaden, Betlont and Bavo (1957} in Maly, Godwin
{3957 in the Uniled States, angd McCaughoy (1958)
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i Risain, l.nétm'e in surmt cti the macsotitelial
origin of these kumosrs tan he found in the tissie
frtiprg fxneame wrg v Seapr pad Wiae bty 7
Kaane, VMgivs, aagd Caudr (9501,

The variegaled histofogicalf pattern of tumoyrs.
atising froms the mesoiieBum of the pleart was
temarked on by Kiempersr and Rabin {$193§). Such
& veriziion is tppsecinted when 1he molviptientistily
of the cells Ening cockornic cavilies are considered.
Maximow first demonstrated thix feature in 1927,
Nowk (19323 stated that the mutosa of afl pais of
the MOlurizn canal and e germinal epitctivm

were devived from these omils. Kaashey {1647

showed that. in the -embryd. the mwesonephros,
metanephres, Wolffien body, genitil ridpe, and all
dependent Urogenital structures are derived from
the mesotheiiym,

Campbelt (3950) considerad the preseace of bath
rpithelisl and mesenchymal efemems a major
disgnosiic fenture, in describing the histolopy of
11 ofthese Uaronrs MeCaughey (3558} demonsiraind
that either the opithelial or the mesenchymoal element
mipht predominate. He classified his eases inio the
oliowing fovr grovps: Tumours of episheiint
characier; tumonrs of mesenchymsl type; timours
of mixed type: xod turvours of ansphists type.

Using MeCrupheys clessification en eur series
of tmaosrk, the masority are, as i Campbeli’s series,
of the mixed e,  OF the semainder, & Tew showed
the papillery gubular structure of the “tumours of
epithelizl character™, 2nd there were several of the
aneplastic ype. One case had the appedtances of &
“semour of mesenchymal type™ but even in this case
pricitive tubplat sinpcusies were pn,

Apart from the origins] cate olf the histalomical
diagnoses were mnde on biopsy material, Three of
these biopsy Sndings wene confitmed 3t necropsy.
In the remsinder, we have had o rely on ¢linical
and wadiologial exmninstion 10 exivdr other
primary sites of maipnancy,

Following the work of Meyer and Chaffer (1935,
192D), e possibility of demonstrating hyaluronic
eoid in these temours both chemically and Hirfos
ehemically has been consideted 35 3 disgnosic 3id,
Both these investipacions see stifl in an exrly stage
(Hatingion, 19594,

Prchiminary resuhs of the hisiochemical experd
ments show that there i metachrometic subsrance

- 5y ‘both-the siroma andé glandular structarey of the

tumours, This metachromasia ean be reversed by
intubation with testhuker hyafuronidase, Thi
tosievial sietns Mrorgly with Fale's (13%6) colipidal

‘iran method.  The periodic acid Schiff technique

hat given varisbie reactions. These resulls are ot
specific for hysluronde acid but ere strongly
suggestive of His pressnoe, g

S e h"-ﬂ\"i\‘* 45.3.‘ -(ﬁh ke KN

i i HJMN;&-\;. 5

ROLNTs bnwpmim&ma asbesios Justhavy boen
made, Vorweid sod Koy (19383 were amupotesivk

o 4.
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~The gntount of metschiamatic subaance in e b
FameTIrS PRt \am‘;ﬁ rorviderabie. Thic wr Ty
D T A e N Al LT PRI NN N
appueciated the st:iuw?rty of byaluronic agig &
Bqueaut tadiz govd the majority of these yumoys
were fiaed in 109 formolsakine.  Funher, Lignd
{1953} stiates that the metachromezia of hvaturgnicg. <
acid Is optimal at A contemration of 118,000 gue
graduaily Jecrexses at bigher levels, When the hips

. ronctnirations shat Mever and Chaffee {13233.1540,
Fornd in their tumotrs ate considered. this verigtion
in metachromatic proportics seoms 0 hite jess
puatially, epltaines. o W RGO Wil the grog:
differences in the hstology of the vatious fsion, &
wontd be fopinet 10 expect certain Lmoues with, o
marked adenoid appestance 0 scortte maze |y
those with an exsentially non-plandutar structsr. .

Teoe of the five mMlopsies prrformed showec$. .
evidence of peritoneal itisniases. In the other twg,
intza-thoracic spread was observed, inone 2252 50 e
paher Bang and chest wiil, and i the second 10 tix
medizstinal Iymph plands xnd pericardions, Biopa §-
evidence of metstases hay boen obteined in weod
cases, one from the omenium and the Oither from e i
subrutaneous tisspe of the chest walls while s thirdd
pasient developed an implantstion nodult in B3 .-
thoracesemy sear which showed & similar nppnran:: RS
1o that of the previous biopsy specimen.

The fizse recorded case of carcinoms of the by
assoclated with asbestos was described by Lynck
and Smdcty (14353, By 1958, ancerding 1o Dol ¢

these tades way one mesothelioma,  Cartier (950 .,
mentioned twe cases of diffyse mesothelioms frems§:
Canadian chrysotile mine, - A firther theee cosie§
were described by van der Scheor (10563 Us i
foriunately ne indicktion is given in the ferature bl
regarding the type of asbestos 10 which the majoriey {7 r ol
i reeorded cases of carginoma were exposed.
However, discussion with management and medicel §° -
officers &f 1o of the facsories, in which the maioeity £+,
of the cases reporwed In Britaln were employed. §.5 107
sugeests that most of (hese workers were handiing Fi
<hrsotile avbesios (Wagner, 1938). The possipiiny ".’S Fa
that some of these peopin may also hast bees
exposed ko Srocidelite dus: cannot be exchided b
Attemipis W produce funours in experiment) 3ol

Lynch, Melver, and Caln (1957} succeeded in pro- . o5nc
ducing tumcurs in mice, but lung neoplass in i BidE
control animals were T tod numetous for the § TR
Tesulis 1o be considered tignificant. On the othet § . 74
hand Schmihl (19458) warking v Drotkeny's :
Taboretory bes been 3bis fo produce sarcomas i3
fats. This has ocourred after subcvienesus and
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intraperitoncal inceufation of boih ashesios Shres
and dust.  He slaies thar “ounerat aabeston” was
wied Bal does sol name the variey.

18 our serits of mesothcliormata, hhnologics)
ovidensz of asbtsions has been obienved in sight
of \he i cagps in which lung parenchyma was in-
cluded in the gpecimen cxarmiined., No lung tissue
was present i ihe biopsics from the remsining
2% cases. 10 was anly in the four cases that came 1o
neiropsy that farge sections of the fung 2isun wors
asailable for examination. In al) of theswe specimeng
esvidence of asbesiosis was found,

AV S5t o owes vhought thay b pissence of
nomerous asbesios bodies, fragments of fibre, and
dust immediarely below the pleurs? elastic laminae
in these spocimens, might have botn sipnificans in
the pathopenisis of the sunows, However, it is
ervarn Probabic that shis dinsibution is 2 wiull of Ve
marked AERGETHS,  Similar features have beea
observed in miziectatic funps of asbexias miners
which ao meaotheliomas have been observed,

Picurai fibzesis has besn a common finding in
cases of ashesiosin and 0 100 cases bags plewtal
pliuss measusing up 10 10 em, in thickness have
boenseon,  Thest plagues, which were first Sescribed
te Glovne (1933), have been observed foliowing
cxposume +0 both smosite and crocidolite asbestos
Susts.  In these tises of henign plestta? hickening
ao evidente of stromad metachromasia has been
observed, -

in adl e hiswkopita) sexiony of phmars exsmined
in the ceses of these mesotheliomss snd in more
than 310G cases of asbastosis, no asbesios Bodisy,
Iragmenis of Abres, of dust have bees obsorved
beyend the plenrs] elastic laminae.

Trres patiens from the Kutumat disirle, whth
clinical 2nd radiologicai features ronsdstent with

_those of difluse pleurat mesoihtiioma had markedly

abnormal celis in e plewral Guid  These celis
showed 06 Spaific fearures to distinguish them fram
wollz originating in eetopdzry malipnaws plewrat
deposits nor from the grosgdy aiypieal colls somex
times seen in hopsmalignant pleural effusions, As
hio Biopay OF amtopsy examinations wers oblaineg it
these cases they have besss exciuded from he series.

The paholagical evidence for axseciating thess
tumenrs with asbestos zxpomre b a0t conciusive.
As previousty staied, only in eight of the 13 cases hns
evidenne of ssbeysos booh demonsirated.  OF these,
siv hid @ definire mindng bistory and one ¥ad becn
exposed 10 asbestos while lagging sweam pipss. The
Othoy case Was bor in the Kuruman dinnict and
nothing ele is known of bim,.scpsilbiz amival-ava
TWiwatersrund gold-mine ¢ the age of 23, Faake
" remaining 25 ¢asts we tan only present circunye

santial evidence of exporure to asbestos dust
'-' A} L . .-

haL ? A LR EBAL A:LSU‘“LLIOJ“A 3(19

(¥abiz 3). Eighresn of these 2% tosey were down in
the «duinity of tbe mines ang o pyvived in the
district 3¢ infents. Of-thee 12 peopis 11 admit
definite childhood exposufe to the dust and 2w
others were taposed industrially in Jaser Jife. !n
addizion 1wo patients with childhood sxposite Intef
worked in thé ashestos mines. Threg cdset smiad
in ihe region aran oider agr but were employed sithes
<n Lhe mines OF in transporling ssbesiot. A furithey
thaee of Wese 18 wi2ses bavet hod Indusiriat exposure,
&nd in only one cuse o the rolatives deny any
caposure 10 Ashestos- dust.

Toe four indusirial cases ame significant. FTwa
of the patienis weye lagging focomosive boilers ang
ooz win ligging sUeam pipes. A man, who wes an
uphoisterer by trade, was employed in ansking
fire.proof cluthing from 1939: ms As faz Bt san
be - asceriained *phiese  potpRTWETe fever in the
Crriguatand disiriet, <Fhese findings tend 1o add
suppont W ashestos being the sommon factor & the
devviopment of thess 1umours, and 10 covnter the
suggestion that thefe may be some osher environ.
meead use I W regisn of Ciriggaland Wet.

¥ asbesios dust is a fadtor in the peoumence of
these umours, simllar cases enighs hace been #3-
picizg from the meighbowhood of the Franwvaa]
ssbestos mines in the Pistershurg aad Lydenburg

districis, whaze cravédolite and amashe absizg -

mined, According 1o Vermass (E952), crodidolie
and penosite gocur in the same seams in the Ficten-
burg district.  As can bz sfen fromn Fable §, amosile
5 2imilas in composition o srocidolite, 1o the past
four years the lungy of 24 caser of asbesioss Hrom
the Lydenburg distriet hive been examined. o
this moanerial two cases of adepo-carcinoms have
bten observed- Tht one was in & white mines with
19 years® sopvice, who had ap adepo-carvinoma
atising from # broachus, The cther case %cas &
Famu miney who had s peripheral tumour. No
service Fecord was obtsinabfe ja this case. Ondy
GRE tank of ashenos®s has boen received from the
Pietersburg grea.  All of these sner were actaally
empicyed on the mines at the fime of death, the

majarity having had & relasively short senvice. Qur ;

findings sugpest thar mesoshelioma occurs 20 10 40
YeATE o7 tare Bfler expmnTs 1o dul.
paratively recemily the miting in the Frannaa)
has bren on @ srmajl seale, and there wete po it
menlk in the vicinity of the thines.

Thr ngs of 20 asbestos miners from the Cape
Asbeston Field have besn examined, in whom™ av
mesothelionma was observed.  One autopsy specithan

~wwmistung of Geee frapgmens of Jung showed
wshesiogis sod 20 adeno-sarcinoma.  Kadioisgical

featores of asbestosis have boen Sbserved in fmany . ¢
miners from 1his region, withons any suggestion af
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. DIFFUSE PLEURAL MESOTHELIOMA ' m

; whpryeic surptend and patholopisty in dohanncsbury,

Preintis, and Durban.
W thank the Scoreravy of Realth 102 permmission to
pubind this paper,
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