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Mesothelioma and Asbestos Exposure
Jan Lieben, MD, and Harry Pislawha, MD, Harrisburg, Pa

W I T H I N  the past five years several arti­
cles have called attention to the association 
between mesotheliomas of the pleura and 
peritoneum with asbestos exposure.13

Wagner et al4 studied 33 cases of meso­
thelioma. All but one had probable exposure 
to crocidolite, the blue asbestos.

Asbestos has become a ubiquitous materi­
al in our civilization. Cauna et alr> reported 
that asbestos bodies were found in the lung 
smears of 41% of 100 consecutive autopsies 
at the Presbyterian University Hospital in 
Pittsburgh. Similar findings were reported 
by Thompson0 " in 500 consecutive lung 
smears from Capetown, South Africa, and 
Miami, Fla. Asbestos bodies were found in 
30% of the men and 20% of the women. As­
bestos has been conclusively associated with 
increatjed in c id e n c e  of lung cancer and other 
malignancies8 9 and an increasing number 
of studies associate its presence with malig­
nant mesothelioma of the pleura and perito­
neum.

Pathology

Mesotheliomas of the pleura and perito­
neum are rare neoplasms. Controversy in­
volves histological types, nomenclature, ori­
gin, and their very existence. Recently, 
mesotheliomas as an entity have become 
generally accepted. Their morphologic vari­
ability makes classification difficult and dif­
ferentiation from other malignancies is often 
a problem.
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Sacconi and Coblenz10 give the incidence 
of pleural mesotheliomas as 1.1' cases per 
1,000 autopsies. Campbell reported four 
cases of pleural mesotheliomas in 3,533 con­
secutive autopsies.11

Mesothelioma occurs primarily in adults 
and is twice as common in males as in fe­
males.10’12

Pleural mesotheliomas occur equally on 
the right and left though Weissman feels 
that pleural mesothelioma occurs on the 
right more frequently than on the left 
side.12

The criteria for diagnosis of pleural meso­
thelioma are presence of a firm pleural mass 
encasing the lung, histological structure 
compatible with mesothelioma, and absence 
of a demonstrable primary malignant neo­
plasm elsewhere. The histologic architecture 
may be mesenchymal, “epithelial,” or 
mixed.

A complete autopsy is necessary for une­
quivocal diagnosis, but for the purpose of 
this study, criteria were made less rigid in 
that unautopsied cases were accepted if a 
definite diagnosis of pleural mesothelioma 
had been made by biopsy, and malignancy 
elsewhere had been excluded clinically; 
chest x-ray examination, bronchoscopy, and 
cytologic studies of sputum or bronchial 
washing assisted in excluding the presence 
of bronchial carcinoma.

Primary tumors of the peritoneum are 
among the rarest of tumors. Generally called 
mesotheliomas, they form large spreading 
masses over the peritoneum and histologi­
cally appear the same as pleural mesothe­
liomas. As with pleural mesotheliomas, ex­
clusion of a primary tumor is necessary.

This study is an attempt to learn the ex­
tent of the relationship of asbestos exposure 
with mesothelioma diagnosed in southeast­
ern Pennsylvania.
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Method

O ne h u n d red  an d  six ty-tw o hosp ita ls  serving 
a po p u la tio n  of 6]/2 m illion  people w ere  r e ­
quested  to  re p o r t a ll m eso theliom as d iagnosed 
betw een 1958 a n d  1963. R eplies w ere  received 
from  152 hosp ita ls. H o sp ita l reco rds of 62 re ­
ported  cases v ere  review ed a n d  only  m eso the­
liom as confirm ed by  opera tion , biopsy, o r  a u ­
topsy  w ere  inc luded  in  th e  study . Forty -tw o  
cases satisfied  o u r c rite ra . T h e re  w ere 34 m eso­
theliom as of th e  p le u ra  an d  e igh t of th e  pe rito ­
neum . A m ong th e  p leu ra l m eso theliom as there  
w as a  defin ite  p rep o n d eran ce  fo r occu rrence  on 
the  rig h t side of th e  chest. O f 34 p leu ra l m eso­
theliom as on ly  seven occurred  on th e  le ft side, 
25 on th e  rig h t side, a n d  two w ere n o t sta ted .

S ections of a s  m an y  of th e  tum ors a n d  lungs 
as possib le w ere  bo rrow ed an d  review'ed by a  
single co n su ltan t pa tho log is t fam ilia r w ith  m es­
otheliom as. In  th e  15 in stances in  w hich lung 
sections w ere availab le , they  w ere exam ined  for 
th e  p resence  of asbestos bodies. A ll slides w ere 
review ed w ith o u t th e  benefit of th e  com plete 
h is to ry  a n d  au to p sy  protocol availab le  to th e  
patho log ists w ho m ad e  th e  o rig inal diagnosis.

R esu lts  of th e  33 cases review ed (T ab le ) by 
o u r pa tho log is t ag reed  w ith  those of th e  outside 
patho log is ts  in  17 cases; he  re jec ted  sever, cases 
as unaccep tab le  h istologically , h ad  serious 
doub ts in  n in e  cases (of these  one slide w as 
read  as  m e tas ta s is  a n d  one slide a s  anap lastic  
m a lig n an cy ). Of th e  15 cases in  w hich lung  tis ­
sue w as availab le , asbestos bodies w ere id en ­
tified in  seven.

T h e  d isc repanc ies betw een th e  orig inal 
patho log ical d iagnosis an d  th a t of ou r p a th o lo ­
gist a re  rep o r ted  to illu s tra te  th e  difficulties 
an d  d isag reem en ts w hich a re  so freq u en t in  th e  
diagnosis of th is  tum or. F o r  inclusion in  th is  
study  th e  d iagnoses of th e  o rig inally  repo rting  
patho log ists have  been accep ted  an d  cases r e ­
p o rted  by th em  w ere investigated.

E ffo rts w ere  m ade  to ob ta in  a  com plete  em ­
p loym en t an d  residence  h is to ry  for each  p a ­
tien t. In q u iry  w as also  m ade into the  em ploy­
m e n t h is to ry  of fam ily  contacts. D a ta  w ere 
ob tained  from  the ind iv idual if  alive, from  fam ­
ily  m em bers, o r em ployers.

O f th e  42 p a tien ts , ten  h ad  defin ite  o ccu p a­
tional exposure to  asbestos du ring  lifetim e, 
th ree  w ere fam ily  co n tac ts  of asbestos w orkers, 
e igh t e ith e r lived in  th e  im m edia te  ne ighbor­
hood of asbestos p lan ts  o r h ad  been em ployed 
nex t to a n  asbestos p lan t. T e n  p a tien ts  h a d  a 
questionab le  asbestos exposure and , in  th e  o th ­
er 11 p a tien ts , e ith e r no asbestos exposure 
could be e lic ited  on d irec t question ing  or no 
survivor could  b e  located .

Table 1.— Readings of Consultant Pathologist

Case Asbestos
No. Mesothelioma Bodies

1-0 Yes No lung tissue
3-0 Not acceptable Yes
4-0 Probably not No lung tissue
5-0 Yes Yes
6-0 Probably not Yes
9 0 Probably not No lung tissue

10-0 Yes Yes
2-N Yes No lung tissue
3-N Probably not No lung tissue
4-N Not acceptable No lung tissue
6-N Yes No lung tissue
1-F Yes No lung tissue
2-F Yes No lung tissue
3-F Yes No lung tissue
l-Q Probably not No lung tissue
2-Q Yes Yes
4-Q Yes No
5-Q Probably yes No
6-Q Not acceptable No
7-Q Yes No lung tissue
8 Q Yes No

,9-Q Probably not No
10-Q May be M etast No •

1-X Yes Yes
2-X Yes No lung tissue
3-X Not acceptable No lung tissue
4-X Not acceptable No lung tissue
5-X A naplastic malignancy No
6-X Probably not No
7-X No epithelia l cells 

M esotheliom a m ust be proven
No lung tissue

8-X Probably not No lung tissue
9-X Yes No lung tissue

10-X Yes ' Yes

E x p o su re  of T e n  M esotheliom a P a tie n ts  W ho 
W orked  W ith  Asbestos.— P a tie n t 1-0 w orked 35 
y ea rs  in  th e  tex tile  d ep a rtm en t of a  la rge  a s ­
bestos p lan t.

P a tie n ts  2-0, 3-0, a n d  4-0 w orked m ore th a n  
20 y ea rs  in  asbestos in su la tion  p lan ts  an d  p a ­
tien t 5-0 w orked in a n  insu la tion  p la n t fo r only 
one year.

P a tie n t 6-0 w orked 15 y ea rs  in  a p la n t m a n u ­
fac tu rin g  acoustic  tile  a n d  linoleum .

P a tie n t 7-0 w as a  boiler m aker in  a ra ilro a d  
y a rd  w here, for 25 years , h e  w orked o n  in su la ­
tion  of steam  engines.

P a tie n t 8-0 b u ilt bakery  ovens in  w hich la rge  
am o u n ts  of asbestos in su la tion  w ere used.

P a tie n t 9-0 was a certified  acco u n tan t who 
w orked m ore th an  30 years in the  office of an  
asbestos tex tile  p lan t.

P a tie n t 10-0 w as a p la s te re r who cam e in  
co n tac t w ith  a  large am o u n t of asbestos in  h is 
w ork.

Of these  ten  m en, p a tien ts  1-0, 8-0, a n d  10-0 
h ad  m esotheliom as of th e  peritoneum ; the  o th ­
e r seven m en  h ad  p leu ra l m esotheliom as.

N eighborhood  Cases.— P a tie n t 1-N was a 55- 
year-o ld  w om an who never h ad  an y  oecupa-
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tional asbestos exposure. H e r w ork w as alw ays 
secre ta ria l; she w as born  an d  lived u n til th e  age 
of 8, in  th e  im m ediate  neighborhood  of an  a s ­
bestos tex tile  an d  fric tion  m ate ria l p la n t w here 
p a tie n t 1-0 had  w orked for 35 years. F rom  th e  
age of 18 she lived for 30 years  across th e  stree t 
from  th e  p la n t w here  p a tie n t 6-0 h ad  w orked 
for 15 years .

P a tie n t 2-N , a c lergym an  from  1935 u n til h is 
d ea th  in  1961, never had  an y  occupational a s ­
bestos exposuie. P rio r  to  becom ing a  m in is te r 
h e  lived fo r 19 years  w ith in  one h a lf of a  m ile  
of th e  in su la tion  p la n t w here p a tien ts  3-0, 4-0, 
an d  5-0 h a d  w orked as in su la tion  m a n u fa c tu r­
ing w orkers.

P a tie n t 3-N  never h ad  an y  occupational a s ­
bestos exposure except th a t, 20 y ea rs  p r io r  to 
h is d ea th , h e  h ad  w orked for one y ea r across 
th e  s tre e t from  th e  in su la tion  p la n t m en tioned  
in  th e  h is to ry  of p a tie n t 2-N .

P a tie n t 4-N  w orked for 26 years  across th e  
stree t from  th e  insu la tion  p lan t m en tioned  in 
connection  w ith  p a tie n ts  2-N  an d  3-N .

P a tie n ts  5-N , a  nu rse , an d  G-N, a  m e a t d is­
tr ibu to r, h a d  no occupational exposure no r 
fam ily  co n tac t w ith  asbestos. T h ey  bo th  lived 
w ith in  th re e  fo u rth s  of a  m ile  of tw o asbestos 
p lan ts  in  a tow n w ith  th e  g rea test inc idence of 
m esotheliom as in  th is  study .

P a tie n ts  7-N  an d  8-N  w ere both  forem en in  a 
sto rage b a tte ry  p lan t. A careful check of th e  
p lan t a n d  th e ir  em ploym ent reco rds revealed  
no asbestos exposure, p as t no r p resen t. T h e  
p la n t is located  less th a n  IV2 m iles from  a n  a s ­
bestos tex tile  p lan t. T h e  exposure of these  two 
cases is questionable.

P a tie n ts  1-N  an d  4-N  had  p e ritonea l a n d  p a ­
tien ts  2-N , 3-N , 5-N , 6-N , 7-N , a n d  8-N  had  
p leu ra l m esotheliom as.

M eso theliom a P a tie n ts  W ith  F am ily  C on­
tac ts  E xposed  to A sbestos.— P a tie n t 1-F, a  3- 
year-o ld  child , w as th e  d au g h te r of a  ceram ic 
eng ineer w ho w orked in  a n  in su la tion  p lan t, 
th a t  u tilizes 400 tons of C anad ian  chryso tile  
a n d  1,500 tons of S ou th  A frican  am esite  a n n u ­
ally .

P a tie n t 2-F , a 40-year-old  nurse, never h ad  
an y  occupational asbestos exposure, b u t h e r  fa ­
th e r  h a d  w orked  for 35 y ea rs  in th e  in su la tion  
p la n t w here  p a tien ts  3-0, 4-0, a n d  5-0 had  
w orked a n d  w hich w as also cred ited  w ith  th re e  
neighborhood  cases. T h e  n u rse ’s b ro th e r also 
h ad  w orked  in  th is  p la n t for one year.

P a tie n t 3-F , a  67-year-old w om an, never had  
an y  asbestos exposure no r had  she lived n ea r 
a n  asbestos p lan t. S h e  had  two sons who 
w orked as in su la to rs in  a sh ip y a rd  fo r six 
years . T h ese  sons lived a t  hom e u n til 15 y ea rs  
p rio r to  th e ir  m o th e r’s death .

P a tie n ts  1-F and  3-F  had  pe rito n ea l a n d  p a ­
tien t 2 -F  p leu ra l m esotheliom as.

M eso theliom a P a tie n ts  W ith  Q uestionable 
A sbestos E xposure.— A study  of these ten  m en 
elic ited  e ith e r a re la tively  m in o r or q u estio n ­
ab le  exposure to asbestos.

P a tie n t 1-Q w as a  w elder for 35 years . A c­
cord ing  to a  com m on re fe ren ce ,13 e igh t o u t of 
12 w elding elec trodes con ta in  asbestos, w hich is 
u sed  as a  filler.

P a tie n t 2-Q was a  self-em ployed Sw iss-born 
Sw iss cheesem aker. A tho rough  stu d y  of th e  
processes of Swiss cheese m an u fac tu re  revealed 
no use of asbestos. D u rin g  th e  stu d y  of the 
m an u fac tu rin g  process a 500-gal boder w as n o ­
ticed. T h is  boiler w as covered w ith  a  friab le  a s ­
bestos in su la tion  w hich flaked off on  con tac t.

P a tie n t 3-Q, a 14-year-old boy w ith  m eso the­
liom a, h ad  no occupational co n tac t w ith  asbes­
tos n o r did any  of h is fam ily. O n questioning, 
th e  boy’s fa th e r to ld  th e  au th o rs  th a t h is boy 
h a d  lived w ith  h im  an d  h a d  he lp ed  h im  w hile 
h e  h a d  rep laced  m ost of th e  p la s te r b o a rd  d u r­
ing extensive rem odeling of h is house. P las te r 
board  con ta in s a  h igh percen tage  of asbestos.

P a tie n t 4-Q is em ployed in  in d u s tria l sales 
a n d  never h ad  an y  occupational asbestos expo­
sure. E x tensive  question ing  revealed  th a t, on 
two occasions several y ea rs  before, h e  app lied  
asbestos in su la tion  to  boilers in  h is hom e, m ix ­
ing asbestos cem ent him self. H is  to ta l exposure 
d u ring  these  app lica tions w as only  a  m a tte r  of 
hours.

P a tie n t 5-Q w as a  b rew ery  w orker fo r 20 
years . T h e  brew ery w as no longer in  business 
w hen th e  case w as investigated . Review ing 
th e  lite ra tu re  of beer p ro duc tion  th e  following 
p a ra g ra p h  w as discovered:

“W hen ready  for packaging  th e  beer is fil­
te red  th rough  pu lp  filters consisting  essen tia lly  
of co tton  fibers and  asbestos. A fte r each  f iltra ­
tion  th is  ‘F IL T E R M A S S ’ is rem oved, m angled, 
a n d  w ashed in  clear, w arm  w ater, th e n  b leach­
ed an d  sterilized  a t  160 to 180 F  w ith  chlorine. 
T h e  w ashed  pulp  th e n  goes d irec tly  to a p a d ­
fo rm ing  m ach ine  w here  it is com pressed  a t  89 
to  90 pounds p e r sq u a re  inch  to form  new  filter 
pads.14”

A sbestos-contain ing p ipe  insu la tion  is used in 
brew eries.

P a tie n ts  6-Q, 7-Q, a n d  8-Q w ere  a ll steel 
w orkers. P a tie n t 6-Q w as a  c ran e  o p e ra to r; 7-Q 
a forger; an d  8-Q a  fo rem an  an d  supervisor. In  
a ll cases th e  com panies d id  n o t re  -all a n y  a s ­
bestos exposure for these  m en. P ip e  insu la tion  
con ta in ing  asbestos is extensively u tilized  by 
steel com panies.

P a tie n t 9-Q was a  sp in n e r in  a  silk com pany

Arch Environ Health— Vol 14, April 1967



562 MESOTHELIOMA—LIEBEN & PISTA \V K  A

from  1925 to 1938, an d  la te r  in a  p lastic  fab r i­
ca tion  p la n t w hich u tilized  fiber glass; he also 
h ad  been  a  w elder for 25 years. H e  th inks he 
has used  asbestos bu t could no t recall w hen and  
where.

P a tie n t 10-Q, a  63-year-old m an , was a  
co re-m aker al. h is life. H e  w orked in  two fo u n ­
dries in  one of w hich asbestos cem en t is used in 
sm all q u a n titie s  but, accord ing  to  th e  p lan t 
m anager, th e  co re-m aker d id  n o t have an y  con­
ta c t w ith  th is  m a te ria l. T h e  son s ta ted  th a t his 
fa th e r  h ad  u sed  asbestos p ipe  in su la tion  for 
p ipes in th e  b asem en t of th e ir  hom e several 
y ea rs  p rio r to th e  onset of h is illness an d  th a t 
he  h ad  done som e saw ing of th is p ipe  in su la ­
tion  m a te ria l.

A ll cases in  th is g roup  h a d  p leu ra l m eso the­
liom as.

M eso theliom a P a tie n ts  W ith o u t A sbestos 
E xposure .— In  th e  o th e r 11 p a tien ts  (1-X  to 11- 
X ) no occupational, fam ilia l o r neighborhood 
asbestos exposure evidence could  be elicited. 
T en  of these  p a tien ts  h ad  m esotheliom a of the 
p leu ra  a n d  one pe rito n ea l m esotheliom a.

Comment

This study presents a good deal of circum­
stantial evidence and many unanswered 
questions.

Asbestos is a ubiquitous material used 
much more frequently than is generally real­
ized. Some uses, such as in the brewery, 
were not previously known to the writers. 
There are undoubtedly many others.

If we assume that asbestos may be the 
causative or trigger agent for malignant 
mesothelioma in some of the cases described 
above, we must admit that the minimal 
dose-effect relationship and duration of a 
latent period are unknown. The occupation­
al exposure of the insulation workers or as­
bestos textile workers were certainly many 
thousand times higher than those of the 
neighborhood cases or family contacts. Simi­
lar findings have recently been reported 
from England.1

The attack rate for mesotheliomas is ex-

Occupatienal, neighborhood, and fam ily  contact pa tients w ith  mesothelioma associated w ith  one 
insulation plant.
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tremely low. Not all mesotheliomas were re­
ported to us by the hospitals, but, oven if we 
double the incidence, only a minute fraction 
of the exposed population was affected. 
There are precedents for this with beryllium 
disease which acts in a somewhat similar 
pattern; occupational diseases, familial con­
tacts, neighborhood cases plus a very low 
attack rate, and a long latent period be­
tween exposure and onset of disease.

Another question which arises is why 
pleural mesotheliomas are so much more 
frequent than peritoneal mesotheliomas.

The most striking finding of this study 
was that of the 42 mesotheliomas which 
came from a geographical area of approxi­
mately 30,000 sq mi, six were clustered in 
and around an insulation plant (Figure). 
These included two insulation manufactur­
ing workers (Cases 2-0 and 30) ,  three 
neighborhood cases (Cases 2-N, 3-N, and 4- 
N) and one family contact (Case 2-F)—the 
daughter of an insulation worker.

Summary
Forty-two cases of mesotheliomas report­

ed from 152 hospitals over a five-year peri­
od, were studied with regard to exposure to 
asbestos. Survivors or employers, or both, 
were questioned regarding the possibility of 
asbestos exposure. Ten patients actually 
worked in asbestos plants; eight lived or 
worked close to an asbestos industry; three 
patients were family members of asbestos 
workers. In ten patients a history of as­
sumed exposure to asbestos was obtained 
after prolonged questioning. In 11 other pa-

tienls no history of asbestos exposure could 
be obtained.
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DISCOVERY OF QUININE

M an y  of th e  d ru g  sources know n in  an c ie n t tim es w ere a p p a re n tly  discovered by acci­
den t. F o r  exam ple, according to  an  old S o u th  A m erican  In d ian  legend, th e  cu ra tive  
pow er of c inchona bark  (contain ing  q u in ine) for m a la ria  w as discovered by  a  sick, fe­
verish  In d ian  lost in  th e  jungle. H e quenched  his th ir s t  by d rin k in g  from  a  pool of 
w ater. F ro m  th e  b it te r  ta s te  of th e  w ate r, he  recognized th a t  i t  w as ta in te d  w ith  th e  
poison from  th e  qu ina-qu ina  tree . A lthough  he  shared  th is fictitious belief, he  d ran k  
deep ly  so as to  b ring  abou t a  quick  dot th . T o  h is g rea t su rp rise , h e  recovered com pletely . 
W h en  h e  re tu rn ed  to  h is village, he to ld  th e  s to re  of h is cu re  and  th e re a fte r  c inchona 
b a rk  w as used as a  m edicine for th e  fever p rev a len t in  th a t  region. T h e  Incas la te r
ta u g h t th e  S pan ish  conquistadors th a t  m a la ria  could be cu red  w ith  cinchona ex trac t.__
R ossm an, R .E .: T h e  H isto ry  and  Significance of S e ren d ip ity  in  M edical D iscovery, Trans 
Coll Physicians Phila 33:104-120 (O ct) 1965.
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