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EPIDEMIOLOGY OF DIFFUSE MESOTHELIAL TUMORS: 
EVIDENTE OF AN ASSOCIATION FROM STUDIES IN 

SOUTH AFRICA AND THE UNITED KINGDOM
J .  C. W agner

Pneumoconiosis Research. Unit, Medical Research Council 
Llandougii Hospital, Penarth, Glamorgan, Great Britain

T he firs t South  A frican  case of diffuse m esotheliom a o f the  p leu ra  w ith  
asbestos bodies in th e  lung  was diagnosed a t  the Pneum oconiosis R esearch 
U nit in Jo h a n n esb u rg  in 1956. E a r lie r  th an  th is  C. A. Sleggs, S u p e rin ­
tenden t/o f th e  V« c-it .End .T.nrj’-r!. u'o-i-s H ospita l in K im berley, had observed 
an in c reasin g  num ber of cases ad m itted  to h is  hosp ital w ith  the d iagnosis 
o f p leural tubercu losis , who did not respond to  an titubercu lous th e rap y . 
These cases subsequently  died from  p leural m alignancy which, S leggs w as 
inform ed, w as secondary  to some o th e r in te rn a l neoplasm . He w as puzzled 
by th is , as the  incidence o f m alignancy  am ong his p a tien ts  w as in general 
su rp ris in g ly  low. A few  m onth? a f te r  the o rig ina l case, a num ber of p a tien ts  
from  K im berley  w ere tra n s fe rre d  to  Jo h a n n esb u rg  fo r  investiga tion , and 
specim ens taken  a t thoraco tom y showed histo logical fea tu re s  s im ila r  to 
those seen in  the o rig ina l m esotheliom a. P au l M archand, a  tho rac ic  su r ­
geon, w ent down to K im berley to  biopsy the  rem ain d er o f S leggs’ cases 
and w ith in  a y ea r  16 cases o f d iffuse m esotheliom a had been diagnosed 
histologically .

In  t ry in g  to  explain  th is  m ysterious epidem ic we suggested  th a t  asbes­
tos m ig h t play some p a r t in the  etiology. The g rounds fo r th is  w ere  ex ­
trem ely  flim sy; asbestos bodies had been found in th e  lungs of th e  first 
case, and  la rg e  crocidolite asbestos desposits w ere 200 m iles w est o f  K im ­
berley a t  the n ea res t point. A t first, th is  hypothesis received little  su p p o rt 
since none of th e  o rig in a l cases had been re fe rre d  from  the  asbestos fields. 
T heir occupations w ere housewives, shepherds, fa rm ers , law yers, and  in su r­
ance agen ts. None o f them  adm itted  to  m in in g  asbestos. In  th e  m eanw hile, 
o th e r cases w ere o ccu rrin g  both in K im berley  and elsew here In S ou th  
A frica . F rom  one of these. M archand  estab lished  th a t  a lthough  he w as 
not a  m iner, h is fa th e r  had been m anager of a sm all asbestos m ine, and 
he had  played around  the  m ine and on the  dum ps as a boy. S leggs and 
M archand th en  requestioned  all th e  su rv iv in g  p a tie n ts  and re la tives of the 
o thers, and ob ta ined  detailed  life  h is to ries . By 1959. they  had been able 
to  es tab lish  an  associa tion  w ith  the Cape A sbestos fields o r  the  in d u stria l 
use o f asbestos in 32 of 33 p a tien ts  w ith  h isto logically  proven pleural 
m esotheliom as. The m a jo rity  o f these p a tien ts  had not actua lly  w orked 
w ith  asbestos but had lived in the  v ic in ity  o f th e  m ines and m ills, and  some 
had le ft th e  asbestos fields as young  ch ild ren , o r  in  th e ir  teens. The average
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period betw een  firs t exposure and developm ent o f th e  tu m o rs w as 40 years.
As a consequence of th is  th e  in v e s tig a tio n  w as in tensified , w ith  th e  ;

su p p o rt o f  th e  S ou th  A fric an  G overnm ent, the  asbestos producers, and  j
th e  S ou th  A frican  C ancer A ssociation . T he findings o f th e  epidem iological j
su rveys of th is  a rea  have been p resen ted  by G. K. S lu is-C rem er and  C. P . j
T heron . Ian  W ebster, who has been in  charge  o f th e  P atho logy  D ivision i
o f th is  U n it th ro u g h o u t these  investiga tions, will describe some o f  th e  j
problem s o f d iagnosis and the  experim en tal w ork. j

A t th e  end of 1961 we had diagnosed  a to ta l of 87 p leu ra l and tw o p eri-  !
toneal m esotheliom as. In  only tw o cases had it not been possible to  es tab - j
Iish a h is to ry  o f exposure to asbestos d u st and only in  one of the  cases w as j
th e re  no defin ite exposure to  crocidolite . T h is w as a  m an w ho had  m ade !
fireproof c lo th ing  w hile se rv in g  in th e  S ou th  A frican  A ir  F orce d u r in g  j
th e  la s t w ar. T he youngest case diagnosed, aged 21. gave a h is to ry  of a  (
very  b r ie f  exposure as an  in fa n t w hen he w as taken  to  a “cobb ing '’ s ite  by  j
h is  m o th er fro m  th e  age of six  w eeks u n til he w as w eaned. O f the  87 cases, »
12 had had  in d u s tria l exposure and th e  re s t cam e from  th e  reg ion  o f th e  f
Cape A sbestos fields. M ore th a n  h a lf  o f these  people had  no t been em - !
ployed by th e  asbestos in d u stry . A few  of them  had -had  occupational e x ­
posure —  tw o m en had been road w orkers in  an a re a  w here  befo re  1940 |
m any o f the  roads w ere su rfaced  w ith  m a te ria l fro m  the  asbestos dum ps, j
and  one m an had  w orked in  a ra ilw ay  y ard  w here  the sam e m a te ria l had  j
been used as ballast fo r  the  ra ils . A n o th er m an had been em ployed d ig- j
g in g  wells in  the  v ic in ity  of the  asbestos m ines. j

T he rem a in d er o f th e  people had had env ironm enta l exposure due to  f
liv ing  in the  v ic in ity  of the  m ills and dum ps in  an  a rid , w indsw ept reg ion . 1
An exam ple of th is  w as a wom an who w as born  in a tow n on th e  asbestos j
fields in  1900. She le ft th e re  a t  th e  age of five, and w as in good h ea lth  u n til >.
she w as 55 w hen she developed a p leu ra l effusion. She died from  a p leu ra l |
m esotheliom a eigh teen  m onths la te r. D etailed  q u es tion ing  on h e r  childhood j
revealed th a t she a tten d ed  an In fa n ts  School n ea r  to an  asbestos dum p. j
T he ch ild ren  used to  enjoy s lid ing  down th is  on th e ir  w ay hom e. Two o f :
h e r  p laym ates a t th is  school have subsequen tly  died of th e  sam e condition . .

Even am ong those w ork ing  in th e  asbestos m ines, th e  ac tua l exposure i
seem s to have been s lig h t —  a num ber of th em  cobbed u n d e r re la tive ly  j
d u s t-fre e  conditions. In  these  cases, th e re  w as no evidence o f asbestosis  in  ;
the  lungs, bu t only a few  a.-bestos bodies and  fibers in  th e  a i r  spaces. ;
T herefo re , the  associa tion  appeared  to  be w ith  exposure to  asbestos d u st 
ra th e r  th an  a sequelae o f asbestosis. ;

A puzzling fe a tu re  o f the .South A fric an  investiga tions  is th a t  a lth o u g h  * 
the  co u n try  produce- approx im ate ly  the  sam e am ount o f crocidolite, am osite  
an d  ch ryso tile  < if  Sw aziland is in c lu d ed ;, no case of m esotheliom a has been 
repo rted  from  e ith e r  of th e  o th e r a reas  in sp ite  o f an  in tensive  in v estig a -
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- r.. T p a r t i c u l a r . ; . "  rem ark ab le  t-ecause .-.j-, - edge of th e  arc-: - :v- 
-■ a ,a r  a rea , c ro c ico u te  also occurs, .-orr.et.rr.e? in  th e  sam e seam s. Tr.-e 

a t . t  m l. jr .g  rr.etr.ods a re  s im ita r  and th e  chance of env ironm en ta l 
t \ ; y  - ..• - c-err..- to be th e  .-ame.

T nere a re  tw o po-~:o.e exp lanations fo r  th is . F irs tly , crocido lite  m in in g  
--.artea in 1890. w hereas the  o th e r  two a re as  w ere only m ined to  a  sign ifi­
cant ex ten t 30 y ears  -a te r. N evertheless tr.ey have been opera tional to r  
more m a n  40 y ears , secondly . H a rin g to n ’s d iscovery  of th e  polycyclic a ro ­
m atic hyd rocarbons ad -o rb ed  onto th e  croc-idoli;e fiber. T h is  m ay be th e  
-.'gr.ificant fac to r.

W ebster has d iagnosed  f u r th e r  cases since 1961. and  th e  to ta l is now 
V...11 v - r  10°. The nr.-st d is’u rb in g  mc-t o f th is  in v es tig a tio n  is th a t  40 
years ago. a t  a tim e w hen m ost of these  cases had th e ir  in itia l exposure , 
the annua l p roduction  of crocidolite was ¡ess th a n  10.000 tons a  year. T ccay  
more th a n  SO.000 tons a re  produced and a la rg e  p ropo rtion  o f  th is  is in te n ­
sively m illed to  produce sh o rt clean fibers.

W hen I cam e to  the  U nited  K ingdom  it w as decided to  con tinue these  
investiga tions a t  the M edical R esearch Council's  Pneum oconiosis R esearch  
Unit, in o rd e r  to  see w h e th e r th is  associa tion  betw een asbestos exposure 
and m esotheliom as could be confirm ed in B r ita in  —  a  co u n try  w ith  a la rge  
and long-estab lished  asbestos in d u stry . T he in v e s tig a tio n s  a re  being  con­
ducted in  cooperation  w ith  the  in d u stry  and th e  M in is trie s  concerned. Since 
Gioyne s f irs t obse rva tions in 1935 o f  pu lm onary  m alignancy  in  asbestos 
w orkers, th e  In sp ec to ra te  o f F ac to ries  has been concerned w ith  th is  p rob ­
lem. W. D. B uchanan  has repo rted  th e ir  findings up to  date  ea r lie r  in  th is  
Anna!.

To find out if  cases o f m esotheliom a w ere o ccu rrin g  am ong people who 
had been exposed to  asbestos, we approached  the  problem  th ro u g h  those 
tho rac ic  su rg e ry  and pathology d ep a rtm en ts  who had published accounts 
of these  tu m o rs. W e asked people to  cooperate in finding out how m any of 
th e ir  cases had been associa ted  w ith  asbestos du st exposure. T he evidence 
fo r th is  could be es tab lished  in  the  fo llow ing w a y s : 

a  > exam ina tion  of lu n g  tissue , if  available, fo r  th e  presence of asbestos 
bodies and fibers.
b l in  th e  case of liv ing  p a tien ts  by  ex am in in g  the  sp u ta  fo r  asbestos 
bodies and  fibers.
c) b y  o b ta in in g  detailed  occupational and  env ironm enta l h is to rie s  from  
th e  p a tie n ts  o r th e ir  rela tives.
The excellence of th e ir  response you can read  in  th e  papers fro m  London. 

B elfast and Liverpool. L 'n fo rtunate ly . all those  concerned in th is  in v esti­
gation  w ere not p rese n t a t th e  C onference, a lthough  we w ere uncom monly 
well rep resen ted . I w ill, th e re fo re , add briefly  an account o f the  findings 
in C ardiff. X w castle an d  P o rtsm o u th . Som e o f these  re p o rts  a re  o f a
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p re lim in a ry  n a tu re  and  th e  in v e s tig a tio n s  in  B r ita in  a re  f a r  from  com­
pleted. H ow ever, w e have been able to  show  evidence o f asbestos exposure 
in  a t  least as  m any  cases of m esotheliom a o f th e  p leu ra  and  peritoneum  as 
have been diagnosed  in  S outh  A frica .

T he S ou th  A fric an  finding has been confirm ed th a t th e  associa tion  is 
w ith  asbesto s exposure, and  no t necessarily  w ith  asbestosis. In  a  num ber 
o f cases th e  ac tua l exposure has been slig h t, in  one case th re e  m onths of 
bo ile r lagg ing , and th e  la ten t period  betw een in itia l exposure and  d iagnosis 
of tu m o r is ag a in  abou t 40 y ears.

A t Sully H ospita l n ea r  C ardiff. R oger Seal has d iagnosed  s ix  cases of 
p leu ra l m esotheliom a. T he h is to rie s  of these p a tien ts  have been followed 
in  d e ta il by m em bers o f P ro fe sso r A. L. C ochrane’s E pidem iological U nit, 
and in  five of the  six  cases, th e re  has been a definite h is to ry  o f asbestos 
exposure.

In  N ew castle-upon-Tyne, T . A sh cro ft o f P ro fesso r A. G. H eppleston’s 
D ep a rtm en t, has found  13 h isto log ically  d iagnosed  cases, and evidence of 
asbestos exposure in  11. In  P o rtsm o u th . R. D. Clay has found evidence of 
asbestos exposure in  tw o ou t o f h is  th re e  cases.

O f B r ita in ’s m ain  sh ip -b u ild in g  a re as  —  B elfast, Tyneside, M erseyside, 
and C lydeside —  we have n o t ye t in v es tig a ted  Clydeside b u t tw o cases have 
been re fe r re d  by P. D. S te w a rt a t  D u nbarton . T he m ost d is tu rb in g  fa c t 
is th a t  d u r in g  th e  in v e stig a tio n  new cases in  in c reasin g  num bers have 
been rep o rted  fro m  all these  a reas .

In  B rita in , i t  has not been possible to  ob ta in  positive, c lear evidence im ­
p lica tin g  a sing le  type  of asbestos as in  S ou th  A frica , since the  m a jo rity  
of cases have been exposed w here several types of asbestos w ere used. How­
ever, definite evidence o f crocido lite  exposure has been estab lished  in  a 
m a jo r ity  o f cases, and no ind isp u tab le  case o f pu re  ch ryso tile  exposure has 
ye t been discovered.
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