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Primary malipaant tumours of tho pleurd are uncommon.  Thirty-thres cases (22 meles,
11 Jemalas, ages 31 to 68) of diffuse pleural mesothelioroa are deserlbed; all byt onc have o
probable exposure to erocidolite asbestos (Cape biuel. io s majority this cxpodaurs was in the
Asbestos Hils which lic o the weat of Kimberloy in the north west of Cape Provinee, The tumour

is rarcly seen olsewhere in Sourh Afrca.

Mesothelioma of the plours is rogarded as an
uncommon ramouwr. In the last four ycars we bave
semn 31 histologicelly proven cases; 2R of these had
some ussoctstion with the Cape asbostos fleld and
four cascs had boon sxposed to asbestos in ingdustry,

The tumour is raxcly encountercd elgewhcre in
South Africa. During the past five years, with the
exception of the present sortics. no nsoplasm of this
nature has been dlagnosed amongst 10,000 lungs
oxnmined at the Preumoconiosls Bureau o
Johansesburg, or in the Pathology Depastment of
the South African Insticite for Medical Research
Higginsem and Qeltle (1937) did not observe a slagle
case in their survey of malignant tumnouwss acourring
in the Bantu and Cape Coloured popuistion of
Johanagsburg and the North Eastern Transvaal,

Our first nectopsy specimen of pleural meso-
thelioma with asbestosis was examined at the
Preumoconiosls Kescarch Unit in February, 1936
{€Case 1), During the carly months of thal ycar,
one of us (C.A.B.) in the Northern Cape, tresied six
patisnts with gross pleural (sickening Fleural
biopyies fram two of them showed the features of
mesothelioma. Jn the ensuing two yeals, cight
further cascs were founad froin this fegion und five
from clsowhers in the Unloa. Dunng this period
C.A.S, had becomc paturbed &l the pumber of
these untsual TuMours occurring amongst bls
patients, end sdmulated an lovestigation, At this
slage theye wers two ressons to suggest (hat asbestos
might be implicated. First, asbestos was found in

260

the fungs of the first casc (Case 1), and secondly,
10 of the cuses came from a Bhospital 10 which
suspacted caeex of wharctloss were reforred from s
lasge asbestos mining area.  This hypothesis could
not be supported at once from the original histeries
oblained from the putents, for they inchadod house-
wives, domestic scrvants, csttle herdars, farmers, 3
water bailiff, en insurence dgent, and an accountant,
nonc of Whormn were working on the 23béstos mines
at the time. Wo thersforc undertook 1 deeniled
investigation of their past occupation and plice of
residence, mnd the assoclatlon with asbostos ex-
posure was discovered. The cases sre suminarized
in Tablo 3. Previous blopsy specicens were re-
axumined, and new coses dlegnosed, including
asbestos miners. In only one case do the relatives
deny that the paticnt clither visitad the ashestor
rrincy or was expused to esbestos,

This is & preliminary publication and the problem
It being inteasively Investigated.

The Acbestos Arca of the North-Weet Cam

Arcording to Hall (1930) asbestos was discovered
by Lichonsteln near Prieska during bis travels be-
tween 1803 und 1806 Since thkn it hes been
cstablished that the ashestos deposits extend from

20 milet south of Priesks, vorthwards threugh the

western purt of the maglateriul distrler of Hay, @
the castern poniion of the magisterial distict of
Postmasburg and Snally. 1o tho western arcs of the
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disieicr of Kuruman (Pig 1). These deposits ocour
in the slopes of & renge of hills covering 2n area of
approximately 8.000 squarc miles. Known us the
“Asbelos Mountains”, theso hits extend mare or
less longivudinally betwsen 22:30° and 23° E. The
wholt srea i3 somu-orld, spamsely populated, and,
spun from minlng, catte runching is the omly
important cocupation, In the Kuroman ares scveral
large wacls of land in or abutting on these mountaing
have been rwscrved for the sbupginal inhabitants
and here whites may oaly reside in the Imunediats
viciafty of the mines.

The typs of asbesios mined theoughout this ares
is crocidolite, better known as Cape Blue Acbestos,
The chemical analysis of the fibre is given wn Table {.
Crocldolits is the fibrous form of risbeckite 2ad all
slages of trnsformaton from » massive ricbeckito
rock through tamcllar ricbeckiw to asbestiform
trocidolite oecur in this regpon. Magaetie f3
fr;quenuy assoddated with the ¢ ocidolite (Vermaas,
1952).

Mlning of ssbestos first began in the Prieska
diateict in 1893 and gradually spread morthwards.
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ENo, {ap of Origualanyg Wost sibesos dolds,

In 1908 production had begup in the Kurumun dis-
tritt, Berween 19)6 and 1918 a large sumber of
claims wire taken up. This porthward trend has
contlnusd and in sboul 1950 mining marwd at
Porafre: near the Bechuanaland bogder (Table 2).
{nislally ths ore was quarried 1o pumerous small
open cast workings This was followed gradually

FAX NO. 412 548 8020

Tantd }
CHEMICAL ANALYﬁ OF CRUCIDOLITE AND AMOSITE
 Verrasss, 1933,
] Cwwodolits | Amouils
S5 $194 9
:l'b' e ' o
'8,
P 1938 ol
) ™ &
hoy .

Ncén MB oﬁ
K, o0 ! ow
H0- Nl 07
no. >3 333
78 - 523
- [33)

F -on t [-3:11
Tow : 10072 H 10044

s
[Oam

vy

HWBUI0006958



AUC-01-2001 WED 02:22 pM FALK MEDICAL LIBRARY

Fax NO. 412 548 9020 5 0t

08/01/01 WED 18:12 FAX 215 861 6477 COLLEGE OF PEYSICIANS R oos
: R S
il _
. 262 BRITISH JOURNAL OF INDUSTRIAL MEDICINE
". Tabre 2
K POPULATION OF THE paOiSTEKIAL DISIRICTS IN WHICH TR ASOESTOS FIELDS 4RF SITLATED
{1aksen froen Uniog Coneun 1921, wnd {¥31)
o i Population 1921 i Prputstion 1951
Bt Whds 1 Nomwhle Towl | Whiux . Nonwbma i Tow
Peiases \ 3430 4879 . X ! 3361 . 10547 i 0208
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by a type of shallow mining; laclined shafting be-
canie more common after 15930,

According to Frood (1913), thic quartying was 2
famlly «ffair undertaken by the loca! inhabitants,
The men quasticd the rock, which was soried and
then hand cobbed by the wonwen and chuldren,
Hand cobbing conslsts of scparating the fibre fram
ithe banded ironstone by striking the rock cob with a
small hammer. As the marker was selective, &
rotwry sicve was sometlmes used W grade the fibre
and climinate the small particles of dust. After
grading, it was bagged and weighed. The asbestas
was then transporied by donkey wagon 10 lhe pearcst
rail-head. Before the establishment of the ralivay
in this arex between 1923 and 1530, such 8 journey
could laat a8 long us 10 days. This uansport was
generally undertaken by whits youths (farmers’ sons)
under eontress. The white inhabltsnts played very
litdle part in actual rocovery of the fibre, baing nearly
always croployed ln the fole of menugers or over-
senrs, issulng stores and supervising the grading and
welghing of the fitvos. Farming acrivites were and
aze sl carried out round the mines.

Slnse the 1939-1945 war, the damand for crocido-
lite has snormously inercased. The lucrative clalms
have been bought by registered companies, others
have been sbandomed. As decper and richer
deposits have been found, vortical shafts aso belng
sunk. However, the mines with large shaliow
deposits ave still uslng the inclined shaft and wunns],
and quarrying is still used by the few remaining
smulicr producers.  With the bullding of more mills,
hand cobbing has diminished. In 1915 the firse
cxushing mill was cstublished at Koepas in the south,
This was followad by 2 large mill 3t Kuruman
{operated between 1926 and 1931) where il wus
sftuated within 300 yards of the main street, close
16 which cobbing was alio dome for & fow yours
(1927-1930). This was foilowed by a mill at Prieskn
in 1930, which was completely rebuilt in 1557,
Griquatown bad a small mill in 1928, The practics
today ¢ for one mill to scrve sovorul mincs i the
immediaic viciaity.

In the early days the manager snd labourers lived
within & fow yards of their place of work, and even

todsy the pon-whitc prefors to live a3 closs as
posslbls. and the children play on the qumps from
the mine and mill,

Case Histories
The following elght casc hismorios {llustrete various
anpects of the disease snd the differont Ypos of oxposure
o a3bestus dust,

Cuse L8P, 3 Baotu male, 36 yoars of age (born
1820), was o miss labowser, and was we Hrst cuse
disgnosed ap u masothelioma with evidaace of sgbesiogls,
Ho wus born In the Kurwmas disicicl bul i I 20! koowe
whether he worked in the usbestos mines. He was
emgloyed on the Witwatersrand pold-miney undorground
for two years amd in the change room: for s further
11 yours,

A rudiogragh taken at & mibc hogpial on Auguss I8,
1955 showsed & massive right-sided pleusal effusion,
snd 3,000 ml. of Ould wae withdrawn, Hs was admitind
to the Witwatepsrand Native labour Associstion
Hospital on August 24, 1935, and two days later agpirs.
tlon yielded 1,000 mi of thick galatisous pug “which
could be pulled out in dueads™ He was treutod wity
feequent csplrations and natillation of varidass but
without improvernemt, snd he dicd on Fobruary 1S,
1956 (Marviny. 1956).

At autopty the right thoracls cavity wis occupied by
o large golatioous ursour which displaced the easdiusti-
naum and comprossed the left luag. The tumour hud
infilatod the poricardium. The right lung was eome
plotely compressad by neoplustic thrue (Fig 2) but dis
right bronshisl trec did mot show a0y evideses of &
peimery bronchogenic carclaoma. Flsiological secdons
of the plaursl growth sbhowsd 8 papilary mesotmelioma
(Fig. ). There was evidsnco .of asbesiosis lo both

lungs (Fig. 4).

Case 4.~K.H., a white fumale, 56 yesss of age (born
1898), was u socinl worker, who eould only have had g
short cxposure o uebestos us & child und probably a
nurghor slight oxposwrs an 8 young woman, She may
have pald several short vislts to the mimes with her
husband at a later period.

Sne wus borm in Onguitown whove she lived untit
she was 3 yoars of age. Hor family thon moved w
Rimberlsy whare from 1916 to 1922 she worked a4 a
clerk in an asbestos wasshouse. Hes husbapd owned no
asbestos mine from 1333-1940,

HWBUI0006959

AR} TR adie s s 3o py e o

<o .'* ;-;'..\'. -

P Tt
A d

ks




___'_ ﬁwl WED 02:22 PM FALK MEDICAL LIBRARY Fax NO. 412 548 9020 P, [z
08/01/01 WED 18:12 Fax 215 561 6477 COLLEGE OF PHYSICIANS

DIFFUSE PLEURAL MESOTHELIOMA 263

Pre. Temighe inmg nf Cosc | 2h0wiag B WRsur sompressing the
lung subsiance.

Bl Gomas

v
E” .
g Fio. amlalisiar struciurc of o of Cose 1. x 40 Heematowlin
9

HO. deBuzons of lung from Caso | showing Bsbemiop bnsies
4 & Hawnswrylin snd eosin.

HWBUI0006960



. PUC-01-2001 WED 02:23 Py FALK MEDICAL | IBRARY FAK NC. 412 548 9020 -

08/01/01 WED 18:14 Fax 215 861 6477 COLLEGE OF PEYSICIANS

BRITISH JOURNAL OF INDUSTRIAL MEDICINE

£16. 6§.—0n Juty ¥, 1955,

P, 7.~On Mazch 3, 1936, 1o, Bomelm July 3, 1856

Piga. 5. 6. 7, and 8 aBladiog i of tumour in Caw 4.
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B 9.—HiphE fung of Cave 14,

She was referved 10 the Weat End Mospital, Kimbegley,
on July 19, 1934, bacsues of dyspuocs and right chest
discomlort of scute omget.  The choat padtogrsph
showed ¢ loculstod pleural offusion st the cight bate.
Strawecolowred Huid was sspirated, whivh an examing.
ton wasi found w0 be negative fo1 Af. mbderculpglr but
conwined mesotcllal cells srrasped In scinl  AX
thoruongeopy in Johannesburg on August 11, (934
fumour nodules were scon on the parieta] ploura. Histo-
logias] cxaminstive of the blopsy specimen showed s
fucsmhalioma. Deep whorapy sud radiowctive gold
instlincian Is September, 1955 causcd initial regrossion of
both the pleusal fuld and sodules but did not srrest the
Progeens of tho dissesc. She recotved a furghor course of
Lmy thoranpy witiow improvemast saod died in
Jafuary, 1957, The liver was enlarged azd modular
before death bt no necropry wus dono.  (Figt. 3. 6, 7,
and ¢ ghow the radiologizal devel pment of 1he Tumour
i1 this cag.}

Cam §14.—S5.5., 2 Humiu mals, 40 yean of ago (bom
1918), was ap esbouos miner. He was bom in the
Kurunun disteict and us @ chilt ofisn playsd on the
asbesios dump gesr sn sehesios nine. He subsequetly
worked with gabustos for severa! years, being employed
st ‘:D s3bestos mine waelghing Surs from J93841. In
18 he worked on s Wirwatsrsrand gold minc but

DIFFUSE PLEURAL MESOTIIELIOMA

x o4

B, 10l lsiciogicn] srogons of iumovr om Cage 94,
Heamstnxylis §0d woxin.

returnnd 80 the Kuruymen districr in 1943 where he
worked as & farm inbourer untl Alg finu dlness.

Hewas sdmitied to the Wast End Mospual op March 3,
1938, He had been wel unul July, 1958 whan he
boeams sware of palns in the rght side uf his chest. in
additlon boe had s ulightly productive cough and shors
ness of bresth on ouartion.  Chest vadiogrevh o
March 9, 1959 showed oblheration of the right lueg
feld. Asbectos bodims were found in the sputum,
Needlc biopsy showed histologlen! featurcs consistent
with ¢ mesolelioma.

Autorsy.~-Tho night ghost was occupied by a2 huge
whitish tumowr whwh [ofitraisd the medigstinum
gxwonding tirough tho diaphregm onto tha supevior
sudeco of Wit hiver. A strawgoloured offusion wug
present in the lofs pleural sue bue the left Jung wag on
affected. The mediastine), carvical, zud pam-aotde
abdomina! lyvaph glands 1o the level of the renal urtasiss
were infiltrated with tumour.

In the rlghs lugg it was found that the twaour mass
bed inflitrated along the interiobar fssures. The foboy
of the luag were copressed Into Lhrer small sopmenss
(Flg. 9). On histological ssctlon 3 papillary type of
pleutal mesothcliomn was seen (Fig 10) which had
infiltrated into the lung nareschyms 1o svme atces.
Thore was maried lymphatic speead throughowt the
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lung eubstance. Wumerous ssbextos bodiss were prescmt
B the air spates and eccasions bodies nad Gbees ware
ssen In the intepstitial tissus. The lung itell was
wmarkedly ateleciatle.  Evidenct of asbaswosis  was
vhatrved 1o the lefl Jung.

Cope 18-S.5.v, & white fomale, 42 years of age
(born 1916), is 3 houmwile, who Yived on 3 mine Doar
Johanpeshury and was trested for mubcroulous plawlsy
for aix months. It was owly alfter thc histological
disgnesia of 4 mesuthelioms hud boen mads that her
prvious history wus eblaissd. Tn addition, It was
subsoquently learnt that her [ather (Cass 1) had been
born on tho ssbesios feld and had 3 Jong minmp hisory.

The paticnt wus bora lo the Oriquatown digtricl and
wait 10 school ul Kurumen. She spcat most of her
youth in the asbestos bolt, She hus lived near Johannes-
busg for 20 yoara.

Te March, 1958 this patient doveloped right chest puin
and rupldly increasing shortnesr of breath. She was
admitted o hosplta) and 2,900 mi of slighty bloud-
stgined Auld way vumoved from the right chest. A
thonucoscopic eraminalion was cermied out on July 27,
when 2 small biopsy was taken but this consfsed of
fibrows Ussus. Wromchoscopy was normal and no
Reoplastic cells weee ohsevved in the bronchial washings,
M. tuberculosiy was pot cultured from numerous speci
meas of souts, plewral Auld ner from the bronchial
washings. Sho wus adinlited 10 2 Johaznesburg sursing
homs oo October 16, 1538,

Radiographs then thowed massive thickealng of the
right plsurg with fuld in the rlght chast, At thoracoiomy
{My. Dennls Fullor) ths pusiets! plews was 2 e, thiek,
“hard a8 sock™ and stripped with groat diffculty from the
cheal wull The viserat pesl stripped fuirly saslly from
the upmer lobe but scparalion becamo mors diicult over
the lower lobe where the peel was thickes, Dusing tho
decortication & bserotis mass was found in the paron-
chyme of the lefl Jowsr fohe. Al the base, canflucat with
the digphragm and perhaps the medlastinwm, wus u hard
craggy roass which could not bo removed, Histologics]
ssclions of the specimen reveslod un adenold form of
tubular mesotholloms. Subseguently three spreimens
of spulum were ¢xaminasd for asbestos bodies byt none
wero found,

The patiznt i still alive (April, 1960), but her wndition
is datwriorating.

Case 22-«D.AD.. a white mule, 68 years of age, and 8
faenrer. was the fathor of e previous patient.  Although
3 diagnosis of ploural mesotheloma was made in
Jurwary, 1957 it was not unifl July, 195% that datalls of
his sapoiure to asbestos wus obtaioed.

Ho was born in Griguatown and went to school there,
He worked s Kuruman, Postmasburg and Qriguatown
unul the age of 62 Between 1918 and 1932 he worked
as 30 asbeswns miger underground sad was mostly in
charge of blaming. Berween 1332 and (944 he farmod in
the district but rerurned o wsbastos mining from 1945
to 1932,

In Jamuary, 1957 the pationt consulted his doctor be
cux of lefsided chest pain with oough and slight

hoemoptysls. He was referred to the Johas
Geonera! Hospital for Investlgation.  The chent ragio-
graph showsd gross pleural thlckening whi & basal

ploura! cAusion on the left slde. Ha was admitied o

hospital and o Jume 10, 1957 & thoracoscople plewry)
biopsy was tuken., This showed the foastures of & maese.
thelioma. On June 24, 1937 an actempt st decotticsiion
wag mule, Tho el upper lobe was sTripped caally sy
the grossly thickemed pleurs wus s0 adhegent (o the
lowaer lobe shul fhe artompt was abadoned.  Séctions of
the pleurs confirmed the diagnosis of mescthelioms
He died o8 Deooenbur 13, 1937,

Case 16.—AN.Y., u whits tale, 50 years of ege (bora
1906), we u Dwrawr, who was born ut GriQuatown gpd
want 10 8 village school near 38 asbesros minc. FProm
191416 ho transported asborios In dobkey waggons from
Hay to Pricsca.  Durlng thems Jourasys he afien slepr on
asbestos bugs. In 1504 bo worked In an asbestes mine
for & month,

The patlant hecaras i fo Deccmber, 1955 with vagur
substeveal pain and dyspnocu. A lefbaided pisusal
effusion was dlagromed and ho was roferred w Mr, J. K,
Bremmer in Pretons. Thess was no evidence of malip-
836¢y in bronchizl and calone bionsiss. Some apicul
ploural thickening sad s densc bomogenesus opactily at
tho hasa of the lofl luag was sesn i the tudiogrupk oa
August 3, 19356. Thoracowamy (Mr, Sremmer) in
Pebrugry, 1957 veweiled a thickena! podular pleuny
with 8 lurge mass on the left dlaphrapm. A masothefiom
was soen op hlssologienl sectinn,

In April, 1959 ho wis cxamined by Mr. J. D. Visscy in
Kimberley who found small soduiles in the subcutspeous
tssuo over the peck end chest. A large frm mass was
found In the thoracoromy wound add 6 Mmuss was presest
in the left hypochondrium. Ther: wus geasrulized
lymphadonopatby 300 fumerous nodulos were presss|
o6 the tongue. Chest radiographs showed the lelt plours)
cuvily to be obliteraled. He was one of the fow cuss to
dovelop widesprend melastases,

A biopsy of onc of the subcutancous chest nodulos
showed a simllar appearance 1o thoso scon in the original
spocimen from ths plsurn. The patient died on May 22,
1939, MNo necropsy wis porformed.

Cass 24—D.G., o white male, 32 years of spo (boca
1921), by profession sn acoountant. wua Bora In England
ut came 10 South Afies s an infenl. He spont his
carly shildhood la Kurumao aad (e at theage of 7. He
Inter qualified a8 & chartored accoumant in Kimberley.
1n 1544, at the age of 22, ho bad been dischurued medically
uafit from She zrmy becsuso of 2 jeft pleunl efiusion
Meithier then nor op many subecyuenl comslons wepe
soid-faut backil! found, elther in spulm or pleural Buld,
His only subssquent contact with ssbestor eas the
sudlting of the books of ap amosiis mine (n the
Transvaal. ’

1n Sepmsmber, 1953 he complained of loftmided chent
pains and shortpess of breath. A radiograph of the chest
showed fatiealng of the diaphragm on the left glde with
obiftsration of the costaphrenlc gaglc and thickaning of
the obliguc Assure. He was xen op aumoroux sccasions
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G, 15— Soptemier i), 1956,

4

o bowing &

Fuy. J2=08 Angusi 33, 1937,

4

of wmout jn Cuee 34

Fioe 11 ad 1L

e from 1953 10 1957, A madiogruph takon sarly in 1936
thowed the dovolepment of & lafl superier madiastingl
thadow which enlarged progrosxively (Fig. 11) and lator
the development of diffuss podulwr pleural thickening
on the lelt. During 1947 similar bul less maricod chagges
deveioped on the right side (Fig. 12). He conaunted o
bomay in Jupe. 1957, and, at opcration, & diffuse pleurs!
mMalignsncy wag present.

Soqiams of the paristul pleurs ondy wers removed and
Ue histological epposrancos wors those of & mesos
thelioma. He disd on October €, 1957, A Becropsy was
8 performed.

. Cosg 30GF, a whitc mule, 0 years of age (bom
oo 1908), is & storokeeper, with 8 history of indusmiil

: ;!hb,f;iuc. He has pover boen neur e Cape Asbestos

g,

He was born in South West Alria and lived there unll
:C 382 of 21, Trom the age of 21 10 26 he worked ip a

€7y In the Cape 86 8 bollor-maker pnd Sngr, He
Olunteered the informalion that he hag worksd cone
Unvoudly with ashestos, lugging 1ipet and bowers. He
Temarksd that tic remaval of ssbedtos lagoing from old
’_"PCS created g vory dusty atmosphere and thur he would
COugh & Jot gv sueh work. Between 26 and 32 years of
85 he workad in & factory 1o Johannasburs 4o a similsr
TPty byt was not exposed 10 suzh heavy dust cop-
| :‘Wmf. For the past 20 years ho had not been o
: Bact with asbestos. Fnguirics were made from the
)“!0’? ir The Cape 82 1o the pature of the sxbestos uwed

ang thass have revealed that dwring the relevant periods
Capo crocidolitc was exchusively in use,

Ho was 851 soem on March 14, 1959 complatming of
cough. pain ln tho right chest and recent onset of breath-
tageness. Three pints of Suld had been wspimwd from
the pleurs and cytologic! eamipstion showod the
prasanee of malignent czlls, The radiogruph showed
merked plours! thickening snd hydro-preumothorax.
On March 17, 1939, & thorscoscopy was dose. Tha
plewrs fok thickessd and the lung was collipred and
immaobile. Several blopsies wexo taken. These showed
me praseacs of 3 mescthelioms. The underlying g
showsy the prosence of asbesiogls, He wus troated whh
alerogen nustard  intra-pleurally and his condiden
mnowsnly Umproved. When lasy sxemined he corm-
lained of incroascd brsathlessnass.

Discussion

in 1524 Robertson donied the existmoe of
primary malignant tumouss of the pleura and con-
sidercd tham 1o be sacondary in ongan, Since then,
on tha oac hand, Willls (1948, 1953) upd Smart and
Hinsen (1957) have supporied Robertson's views,
whilc on the other hand, primary neoplasms of this
nature have been doseribed by msay suthom in
recent years. These {nududs Tobiaseen (1955) in
Swaden, Belloni and Bove (1957) in Italy, Gedwin
{1957) in the United States, and McCaaghey (1956)
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io Britein, Evidance in support of (hs mesothetial
origin of thesc tymours can be found In the tissue
culture caperiments of Stout and Murrsy (1942) and
Suno, Weiks, and Gault (1950).

The verieguted histologica! pattern of tmeurs
arising from the mesothelium of the pleurs was
remasked on by Kiemperor and Rabin (1931). Such
& variatdon [t apprecisted when the multipotentiabsy
of the cclis lining coslomic cavitles arc considered.
Muximpow firsr demonstrated this festure In 1927,
Navak (1931) stated that the mucoss of sll parts of
the Millorian cana! apd the goominsl epithelinm
were derived from these eolls. Keasbey (1947)
showed that in the embrys, the mesonephros,
metansphros, Wolffian body, cenital ridge, and all
dependent urogenite! structurcs src derived from
the mesothelium.

Camplbell (1950) considered the prescner of both
epithelial and mesenchymial cloments g mjor
diagnostic feature, In describing the bhistology of
11 of these tumours MceCaughuy (1998) demonstrated
that elther the epitheliul or the mesenchymal element
mlght predominats.  He classified bl cases into the
Illowing fowr groups: Tumours of epithelial
character; turpours of messnchymal type; tumours
of mixed type: and tumours of anaplastic type.

Using McCauphey's classificalion on our series
of tumgurs, the mujorily ore, &s in Campbell's sasfes,
of the mived typs. OF e romainder, a fow showed
the prpillary tubular structure of the “tumours of
epithellal character™, und there were seversl of the
anaplastle type. One case had the appeamances of &
“tumour of mescachymal type™ but even in this case
primitive tubular structures were éeab,

_Apart from the original casc ull the histological
disgnoses were made on biopsy materfal Threo of
these blopsy findings were confirmed ai necropsy.
In the remainder, we havo had to rely on clinicat
shd radiological examination 1o cxclude other
primary sites of mallgbancy.

Foliowing the work of Meyer and Chaffee (1939,
1940}, the possiblilty of demonstrating hyaluronic
ecid in thoe wmours both chemicslly and hlsto.
ahwernically has been considored as 3 diaguostic sid.
Both thess investigations are still in an early stage
(Harington, 19%9).

irni results of the histochemioal experie
ments show that there 13 metachromatle substance
in both the stroms and glandular stuctures of the
tumours,  This metachromasia can be reversed by
incubgtlon with sesticular hynluronidase, This
material staing strongly with $Halke's (1946) colioidal
iron method. The periodic acld Schiff wehnique
haxs given variable reactions. These resulis are not
specific for hyaluronic wwid but are strengly
suggastive of its presence.

The amount of metachromatic substance o thes
{umours has varied considerably. This we think js
partly due to the fact that until fecently we had nat
uppreciated the solubiliy of hyalurenle acld ip
aquecys medla und the myority of these tumour
were freed in 1094 formol-saline. Further, Lison
(1353) states that the metazhromasia of hyaluronic
ucid is optimal ¢ o concentradon of (/10,000 ang
gradually decrenses 8t higher lovels. Whea the high
concentrations that Meycr and Chaffes (1939, 1940)
found in their tumours are considered, this variation
in meischromatic propertics Seems to have been
pertially explsined. In addiuon, with the gregt
diffcrencas In the histology of the various lesions, it
would be logical 1o expect certuin tumours with
murked 2dsnold appearancs 10 secroio mofe than
those with 1n cgseptially non-glapdular structure.

Thres of the five autopsies performed ghowed .

evidence of penitonsel metastuscs, In the other two,
Intra-thorscic spread wis observed, in one case ta the
other fung and chost wall, and in the second w the
medlasting} lymph glands and pericardiom.  Biopsy
evidcoce of motustases has been obialned in two
cases, one from the omenturn and the other from the
subcutaneous tissue of the chest wall, while & thind
patient developed an {mplantation nodule In the
thoraeolomy acar which showed a imilar appouranes
o that of the previsus blopsy specimen.

The firet recorded case of carcinoma of the luny
associated with asbestos was described by Lynch
snd Smith (193%), By 1955, uccording te Doll, 8
total of 61 coses had beon reporicd. Jncluded in
these cases weas ons mesothelioma. Cartier (1952)
mentioned 1wo cases of diffuss mesothelioma froma
Canadian chrysotile mine. A further three cases
were desctibed by van der Schoot (1958). Un-
forunataly no indicatlon Is given In the litcrature
regarding the type of usbaostos to which the roajotity
of recorded caves of carcinome were exposed.
Howsver, discussion with menagamant and medical
officers of two of the factories, in which the majonty
of the cases reported Inp Boiain were crmployed,
sugpests that most of these workers were bhandiing
chrysotile asbestos (Wagner, 1958). The possibiliy
that some of these people may alo have besn
exposed to crocldolite dust cannot be excluded.

Attempts to produce tumowrs in experimental
animaly by exposing them to asbestos dust have been
made. Yorwsld and Karr (1938) were unsuccesgful
Lynch, Mclver, and Cuain (1957) suceesded in pro-
ducing tumours In mice, but lung neoplasms ia his
conteo! animals were far too numerous for the
results to be considered significant. On the other
hapd Schrmuihl (1958) working in Druckrey's
laboratory has been sbhls to produce sstcomas in
vats, This has ocourred alter subcutwnoous and
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istraperitaneal inoculation of batlh asbostos fibwes
and dust. He ¢tates that ‘“minesl esbeslos™ was
used but does not nams the varicty.

In our series of mesotheliomata, histological
evidence of asbeslosls has heen observed in cight
of the 10 cases In which lung parenchymo was in-
cludsd in the specimen examingd. No lung tissue
was present n the biopsics from the remaining
23 cascs. It wus ealy in the four ~ases that came to
necTopsy that lazge sections of the hing tissus were
aviilable for exsmination. In all of these tpecimens
svidence of asbestosls wag found.

At first it was thought that the presence of
nomerous ashestos bodies, [ragments of fibre, and
dugt immediately below the ploucal elastic lomines
in thess specimens, might beve becn significant in
the pathopenesis of the tumoun.. Howover, It is
more probable that this diswibution s 8 yesult of the
marked atefecumsls. Similar features have been
obssrved in atefectatic lungs of asboyios miners in
which no meyothsllomes have bren observed

Pleurw! fibrosis has boen 4 common finding in

aves of asbestosls and In sofue cases [urpe ploural
plagues measuning up to 1-0 em. in thickness have
beensecn.  These plagues, which were first deseplbed
by Gloyne (1333), have been observed following
exposure 10 both gmoslic und rrosidolite nsbadtos
dusts.  In thest cases of beaign pleural thickening
ne evidence of stromal moachromusic has been
ohserved.

In sl the histological sccticas of plaiura cxamined
in the casey of these mesotheliomas and in more
than 100 cases of 8sbesiosls, nio sshestos bodiss.
fragments of flbreg, or dust have beon obsesved
beyond the ploural elastic larminae.

Three patispts from the Kuruman disiriet. with
chnlcal and radiological features consistast with
those of diffuse plewral mesothalioms had markedly
abnosmal cells in the pleurw) fluld These cells
showed a0 specific faaturcs (o dlstinguish tham from
oslls origingting in secondary malignant ploural
drposits nor from the grosely atypics! esls somns-
umes secn in aon-malignant pleural chusions, As
Mo biapsy or autopsy examinations were obtsined in
these cases they have boon sxcluded from the serics.

The pathologicel evidence fuor sssocladng thesc
fmours with esbestos saposure is not conclusive
As proviously stawd, enly in clpin of the 33 cuses has
evidence of asbestos boen demonsteated. Of thess,
3% had a definfrc mining history and ons had becn
xposed to asbestos while lagging steam pipes. The
other cyce was born in ths Kuruman disteicy and
Rothing else ls known of him, until his agrival at s
an;ucmmd pold-mine at the ags of 23. In the
Tmaming 25 casey we cun oaly presemt clrcum-
Swntia] evidence of expovure to ssbestos Qust
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{Tabie 3). Eighteen of thase 25 caxcs wero born In
the viclnfty of the mings snd two arrived in the
disteicy as infunts, O theso 18 peoplc 1l admit
defimite childhood exposure o the dust and twe
ofhers were cxposed industrislly io laver life. In
addition two patients with childhood expogure latar
wotked in the usbestos minss, Thive cases arrived
la the region wi &1 older age but weore employed either
on the mines or in transporting asbestos. A further
three of these 25 casad bave had industrial exposure,
and in only one crse do the yolatives deny any
oxpusure to asbesios dust. :

The four induserial cases are significant. Two
of the patents warw lagging locormnotive beilers and
vne was lagping steasn pipes. A man, who was an
upholsterer by uude, wus employed in making
firc-proaf clothing from 1938.194S. As {ar mg can
be sscevisined thesc people werc never in the
Grigualand distriel. These findings tend to add
support o upbestos being the cobumon factor in the
development of lhese tumours, and to counter the
sugpsition that there may be some other ebviran-
menta] cauge in the region of Griqualand West.

1f asbestos dust is 3 factor in the occursence of
these tumours, similur cascs might have boen ex-
pected from the nelghbourhood of the Trunsvasl
asbestos mines in the Pletersburg and Lydenburg
districts, where crocidolite and amosite asbestos is
mlned.  According to Vermuas (1952), crocidolite
3nd amaosile occur in the sems seams in the Pieters-
burg distelct.  As cap be seon from Tablo §, amosite
is gimilar in compasition fo crocidolite. In the past
four years the lungs of 24 cases of asbesusls from
the Lydenbusg district have bean examined. In
this materia! two cases of adeno-carcinama have
been obssrved. The one was in 2 white miner with
§9 years' service, whe had wan adeno-carcinoma
arlsmg from & bronchus. The other cass was @
Bantu miner who bad a penpheral tumour. Ne
recvicy record was oblsinuble in this czse. Only
one casc of asbesiosls has been recelved from the
Pictorsburg area.  All of theso men were actuslly
cmployed on the mines at the time of death, the
majority huving had a rolatively ghort pervice. Our
findings sugpest that mesothclioms occurs 20 to 40
years or more after cxposure to dust.  Uatil com-
pamatively recently tho mining in the Traosvaal
has been on & small scale, and there wers no settle-
mants 1o the vicinity of the mines.

The hungs of 20 sshestos miners from the Cape
Asbestos Field have been ciamined, in Whom oo
masothelioma was ohsarved.  One autopsy speamen
consisting of threo fragments of luag namyed
asbestosis and an adeno-sarcinoms. Radiological
features of asbestonis have been observed in many
miners from this region, Without any suggestion of
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wumour formation, However, plourd) Involvement
has besn & common fnding in these cases (1lurwitz,
1959). 1t ls powsible that there has not been 2
sufficlent lapse of time after exposure for tumour
devclopment In thess cmses.  Further, the facor

gxaminalien 28hanionls

of individus! susceptibillty must also be con-
sidered.
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received in thix investigation from the modical peac-
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The July (1960) isswe contains the followlng papers:—

Docompresgion Slekmess duriag Comsrruction of the Nertierd Tuanel. By F. Campbell Golding, P. Oriffiths,

: H. V. Heseplemen, W, D. M, Patog, and D. N. Walder.

2. A Comparisen of the * Highskitudc ™ and “ High-prossare ™ Syndmus of Decompression Siekmess. By
M. de G. Gribbis.

Y. Phougene Polsoning Cansed by the Usc of Chemita) Polot Removars Contalafng Methylese Chloride in

3 Mevenitated Rooms Heated by Kerosens Stoves. By W. B, Gerritsen and C. H. Buschmann.

EY' A Smdy on the Acale Toxiclty of the Triaryl Phosphates Used as Phaititizers. By H. F. Bondy, E. J. Field,

e A. N. Werden, snd J. P. W. Hughes,

J;  Acrosol Lahalation of CaNa;ED.T.A. (Mosatl) by Workers Coustantly Exposed to Lead Peivominy. Dy

n: L2, Petrovié, M. Siankovié, M. Sevicewié, and D. Poleti,

" A Diochemical Study of the Urinary Protcin of Man Exposod to Metallic Mcrewry. By J. C. Smith nod

;. Agnes R. Wells.

A Simpiiied Metbod for the Retinmtion of Nickel b Urdas, By ). Gwynoe Morgan,

Clirical, Bronchographic. Reclolopical, and Pbyslological Observations in Ten Cases of Asbertosis. By
G. L. Louthar,

The Measurement of Oc¢eupational Martality, F. D. K. Liddell

Observations on the Occupatious) Life History of the Cos) Fave Worker 8t Two Collierles. By O. P. Edmonds
und O 8. Kerr,

The Asstasment of Eleczvencephsiograpidc Changes asd Memory Disturbances in Acwte Untoxications with
indestrint Polvons. By B Chalups, J. Synkovd, and M. Sevelk

R SR g

! Bouic Reviews.
i A number of coples are still avallable und may be obtained from the Publishing Manager, British

Medieal Associativn, Tavistock Square. W.C.1, price 17 6d
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