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- Diffuse Mesothelioma of the Pleura and Asbestos

Bris. med. ¥., 1965, 1, ¥30-933 ‘

Diffuse mesothelioma of the pleura is an uncommon tumour
which, aftcr prolonged controversy, has now become generally
accepted as sn cotity  (Campbell, 1950: Godwin 1957 ;
McCaughey, 1958 ; Wagner, Munday, and Harington, 1962).
Evidence has reoently been accumnulating that inhalstion of
ub:ummybemmpommfmmthemnlogyonhu

, and gr of cases iated with exposure toasbestos
hnbe:nmpomdfmSomhMm(Ww.Skmmd
Marchand, 1960), Germany (Konig, 1960), the United
Kingdom (McCaughey, Wade, and Elmes, 1962 ; Hourihane,
1964 ; Owen, 1964), u\dtheUnnedSnm(dekd!.Chmmd
Hammond, 1964}, Crocidolite, the blue asbestos mined in
‘South Africs, appears to be- particularly cercinogenic in this
respect (Wagner of o, 1960). There is also evidence that
similar tumours arising in the peritoocum are also related w0
asbestos exposure (Keal, 1960 ; Enticknap and Smither, 1964 ;
Hourihane, 1964).

In & previous report (McCaughey ot al., 1962) we described
theﬁndmgo(uhmonbodnnlhelunaolllomofu
paticnts who had died of diffuse pleura! oma in
Belfast. Details of the working lifc were available for only nine
of theae patients, but in four of them there was a clear history
of exposure to asbestos. nnp:padaaﬂuthmfmhs

* Dep o Th ics sod P'b
“of Belins, -
twamum—.umduu .

P. C ELMES,* up., macr.; W. T. E. McCAUGHEY,t up.; O. L. WADE* MD,, racr. (}

investigations carricd out in Bclfmst: (1) & study of the
industnal occupstion of 42 patients with mesotlelioms of the
pkurs and of 42 control pauents without mesothelioma ;
(z)mmugmono{mcpmdubambodamthe
lungs of pstients vrith and withoutr mesotheloma of the plaurs
wamdthelung.lnd(l)mmmuu(mo(m:
relation b the p of bodics in the Jungs at
dmhnndnhumotupmmmum

Patients with Maothdioma of the Plewe~Occupational
historics were obtained from the paticnts themselves oc, if the
paticnts h.d died, from friends and n:szhboun. Including

the
department of pathology. lldhsmli:olmauhdimnddr
pleurs in the propositus had been made by biopsy the
coutral was aclected as that patient of the same sex and
lmdmwhnmmlmddmw&:md&:
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propositus in the * biopsy report book * in which s daily record
of rcports on biopsy spocumcns is kept.  If disgnosis of meso-
thchioma of the plcurs in the propasitus had becn made
necropsy the peired control petient was sclected from the
* necropsy report book ™ in the same way. The occupational
histories of the paired control patcnts were obtained in the
same way a3 for the patents with mesotliclioma of the plcura
and for 41 of the control petients. Informauva could not be
obtained for onc of the control patients initially sclected, as be
had lived in an area of extensive slum clearance and po relstives
or oeighbours could be traced. The next nesrest suitable
petient in the record book was chosen in his place.

The Taking of Histories~Occupational histories were
obtained by onc of 43 from a few of the patients with meso-
thelioma and from a few of the conirol paticots in bospital.
Otherwise the industrial historics were obtained by one of two
social workers with a special knowledge of the industrial
procesxs in which asbestos may be a hazard  “lieir inquirics

‘were grestly helped by the stability and social cohesion of the

population of Belfast. Even when death had occurred many
years ago close relatives were often still living at the same
sddress, or neighbours knew how they might be found, or
remembered the patient well enough to give some information
shout his occupstion.  Although the knowledge that informants
pave of the type of work undertaken by pstknts was often
limited, this defect applicd equally to patients who had died
of mesathelioms and to control petients.
Atsessment of Exposure to Asbestos~The abestos used in
thewuhtmgmdbuddm(mdmtrym&umhnnmdm
position and idolite as well as chrysotile and
amosite ; because of this no attempt was made to identify the
mmhlmwhkhexhindividudwncpoad. Exposure was
ssscssed from the industrial history and greded arbitrurily as
follows: Heavy exposure : A definite history of working with
usbestos full-time for at lesst one yoar.  Light exposure: A
history of working with ssbestos full-time for Jess than one
yurmo’mkmmlpunddmmymltchbnnh

as _hoiler _repairer, plumber, or fitter_in_the shipyands with
“intermirtent exposurc 1o tos. No exposure : No history of
W i
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Kesults.—The sge, occupational history, and assesament of

exposure to asbestos of the 42 paticnts with mesothelioma of
the picurs and ol the matched controls sre summanized in

Table 1. At the time of diagnosis the mesothelioma paticnts

Tang {.—Exposme o Asbesss

Towd

Hewvy | Light | Neae
mhﬁ:"ﬁmm [} » 10 «
Shaliorma e To 3 t]n|a

Combang heevy- and ewposure Uy
-‘mmhhunu:::-(.-- 33 Del P =i, Pcoo0l)

varied in age from 38 to 88 years (mean 59 + 10.9 years standard
deviation). There were only two women. In 32 of the 42
patients with mesothelioma ther: was s history of exposure to
sshastos.  In aight the exposure was sssessed a3 heavy and in
24 as hight. In the 42 paired contrl petienits there wes &
history of exposure v nine, and in only two of these wes it
classtind as hesvv.  This difference is hughly  signdicant
(dulerrnices are sesarded as significant when P20.05). Most of
the individuals with hesvy exposure had warked for some years
a8 pipecoverers or had ofien been expxned to sshestos dust in
cuntined »,eces when repeining taulers snd stesm pupes.  Maost
of those classibed under ltht exposure had worked in the
shipyards a3 chctrcisns, plumbers, or puners, bang inter-
muttently exposed to ashestas dust when warking close to pipes
coverers an confined spaces.  Shirveed  workers were ot
classitiod a8 exponed to ashentos uness g deinire expoaure was
described. I the cascs where exposuce to astestos was sdmaitred
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the durstion of exposure varied from 3 to 56 years (mean 355 +
15.3 years). The interval betwoen first exposure sod the
diagnosis of meosothelioma varied from 22 to 73 years (mcan
434413 yean). Esghteen of te exposwd cases were stll
working when they becamne disabled by their mesothelioow. 1o
the remainder the interval between the last known exposure and
the disgnosis of the discasc varicd from 2 t0 49 yaars (mesn
23.1 4 15.6 years).

2. Prevalence of Asbestos Bodics in Lusgs

Methods—A scarch for asbestos bodies has been made by
histological cxamination of all swailsble sections (usually
between two and six) of lung tissue from each patient studied.
The result of the search was called positive if asbestos bodies
were identified. To be identificd msbestos bodies had to be of
classical form—that is, yellowish brown or golden yellow in
colour, elongated, and usually scgmented. Shapes corresponding
0 those illustrated in Figures 8, 9, 10, 18, 21, 24, 25, 27, 32, 33,
and 40 in the paper by Gloyne (1932) were most often seen-

Patients cwithout Mesothelioma of the Plesaa or Carcinoma
of the Bronchus—~To determine the frequency with which
asbestos fibres could be identified in the lungs of male paticnts
dying in Bclfast on whom necropsy was performed, lung
sertions were examined from 100 petients aged 50~ ° and from
100 patients agrd 60-69 years. The paticats were chosen
randomly from the * necropsy record books * except thet those
with mesothel of the pl or moma of the bronchus
were excluded.  Asbestos bodics were found in 14 of the 100
patients aged 50-59 years and in 27 of the 100 paticuts eged
60-69 years (Tsbic II). The difference between these two
groups is significant,

Tamg 1l.—Asbessos Bodies in Lungry

Tomi | Ne Wi
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Patients with Carcinoma of the Bronchus ~Sections of hung
tissue from 100 men who died with carcinoms of the broncius
were ined and asb bodies were identified 1o sectiors
from 20 of them. For the 50 paticuts who had died most
namly peired control petients without carcisoma of the lung
were These is were men of !he same age whose
names were closest to those of the propositi in the *
reoord boak.”  Among these 50 patents with aarcinoma of l!t
tronchus there were nine in whoee fungs asbestos bodics were
sdentificd ; tn the 50 matched controla there were 13 in whoee
lungs asbeston budies were identificd. The diffcrence is pot
sgnuticant (Table 1),

Panents wsth Mesothelioma of the Ploag—=Necropey
material was availsble {rom only 24 of the patenty who dwed
with mesutheisoma of the pleurs.  The lung tsaue of matched
control pstients wes slso examined. The lungs of 21 of the 24
patients with mesoticinwna of the prurs cuntoined ashestos
budrs.  In four Gaws e seCTne shinicd purcTous trdacs, an
the rest only small numbers were found.  Asbratos bondies were
fdentied in lung sextiins from aniv 6 of the 24 gaetched
cuntrol penents who Jiud not heve mesothelioms of the pleurs.
This ditference » tughly sgnitunar (Tatee 11
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3. Asbestos Bodics and Indusrisl History

To dirow light both on the mecaning of the presence of
aabestos bodies 1n lung tissues and on the sccurecy of industnal
historics taken after death from relatives, fnends, or neighbours,
20 patxcnts were chosen who had died in recent yars, wbo had
not had either carcinoms of the lung or mesothelioma of the
pleurs but in whose lung tissucs at necropsy asbestos bodes had
been identified.  Matched control paticnts who had nerther
carcinoma no: mesothelioms and in whose lung tissues no
asbestos bodies had been found were also selected, the controls
being sclecied as that peticnt of the same age snd sex whose
name was nearest to that of the propositus in the * necropsy
record book.” The selection of the 40 patients was donc by the
pathologist (W. T, E. McC.).

‘The occupatiornal history of esch of these 40 patients was
obwined by one of the social workers who visited and
questioned relstives and friends.  The exposure to asbaatos was
stacssed from the industrial history as heavy, light, or nonc by
tie other two suthors (P.C.E. and O.L.W.) before the
pathologist revealed which were the patients in whom asbestos
bodies had been identified and which were the controls.

Results—The resuls are summarized i Table HI. A
history of heavy or light exposure to asbestos was dlicited for
14 of the 20 patients whose lungs contained asbestos bodics,

Tants 1ll.~Asbentes Bodies in Lungs end Exporurs
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with mesothelioms of the pleura were found whereas previously
never more than five patients had been discovered in a singic
year.

The investigation has shown thet & history of exposure to
asbestos during working lifc was found in about three-quarters
of paticnts in whom s firm disgnosis of mesothelioma of the
lcura was made compared with such a history in oaly one-
uarter of those without mosothelioma.

A study of the occupational histories suggests ‘that the
interval between £ir3t exposure to asbestos and the discovery of
the tumour is often long and msy exceed 40 years, and the
exposure may be light end in some instances very transient.
A similar obscrvetion was made by Wagner of al. (1960).

mmhmpandmummnmcmtmd
this discasc may have becn determined by &
lSmJOyunasu,udsommxhntpmwnuvem
undertaken now will not affect the incidence for many years.

It is intcresting that about a quarter of men dying mly("'\
between 60 and 69 yoars old in Belfast should have ssbestos *-7

bodies in their lungs These older men started their working
Lfe between 1905 and 1915, But asbestos bodics were found
only in 14% of the younger men (dyiug between the ages of 50
and 59 years) who had started work between 1915 end 1928,
The shipbulding industry in Belfast was particularly active
between 1906 and 1923 and over 1,000 toas of boiler insulation
compasition (containing asbestos) was used a year compered
with a more usual level of 600 tons a yesr. By the ume ship-
building recovered from the slump and tried to meet the peods
of the 193945 war, the Jangers of handling asbestos were

Teoul N
o
Hoevy Ligiut Neae g
Asbenos bodies found in . » 2 12 ¢
Asbanes bodies not uund ta » 1 ¢ 13
Coibiaing - emd Ligh datt: »

"
wheen sebevius h—ﬂuﬂ\hmdswnw:( -042.
DeFP =1, °°X>f’003)

but only two of these patients hsd bad heavy exposure to
mbestos. A history of exposure to ssb vas obtained from
five of the 20 matched control pstxnus in whose lungs no
ashestos bodies were seen: only one of these had had beavy
expostue.  The differences in history of cxposure to sshestos
between the two groups are signuficant.  In about & thued of
the petients who have had suthcient exposure to asbestos to
have ash dentified in their lungs it has not been
passible to obtain a history of exprsure from relatives, frends,
or neighbours, In & search for asbesios bodics in lung tissue,
confined to the examination of two 0 six scctions, asbostos
bodics may not be found aithough the patenit bas been exposed
to asbestos during his working life, -

4.
- .

- Discsi

Exposurc to high concentrstions of astestos dust has kng
been known to cause asbestuss with fitvosss of (he lung and
pleurs, and there iv in this candituin an incressed incidence of
carcuxma of the lung (Mcrewether, 19495 Doll, 1935).
Although working conditions have been improved end the
prevalence af ashestoars with scvere fibrosus of the lung has heen
redined, Williams and Hugh-Jones (1960% have shown that
many workers in an ashestos factery mav have dnturbed lung
fur1on even thouzh no pulmonary hhnwis has buen dewected
by chest radhogerphiy.,

The present mvestigation confirms that mesotelioma of the
orra 13 another harard for vhose exposed to  aubestcs.
. tough mosotneims s & rere tumonr 8 has heen posaibe 10
Vot Hetiast 43 panenty wath otesotheaome of the picura
eormed hitalopn oy by hiopsy or st noceesy. The true
o ostence auny wedl be higher, beosuse the chianal dutgnvie is

hoard watheant b voOr moTotey the grtenis eoast
whe nr cp la I8 wnen Pt w SR eTI A ccan
a=a Yyt be e cgeeeetad an (s conddee a0 (1 peceme

((

and precautions were tken.  The diffaence in
frequency of finding asbestos fibres in the lungs of men in the
two age-groups prosumably reflects these changes in induatrial
conditivas.

mdupynmmummdkllmm’bcdmmdr
lough side. There is one small factory in which asbestos
usd in the middle of a compect residential arcs.  Plotting oo
3 msp the horoes of patients with mesothelioma of the pleurs |
does not show any :eomvmcx! TIOTINY TS TURECt containie--.

ion, of a d b dust either from the
factory or from the lhmymh.

Until recently most asbestos used outside the shipyards was
in the form ofmm___wdwo'l was imported from
England, and y cut and handled in the open under
conditsons of grad ventdation. ‘The use of ashestos in many
industrics, and especially in the budding trade, isnow increasing
(The Times, 1964}, and this gives rise 10 anxeety that there will
be an increased incidence of helioma of the pt

It is often ditticult 1o obtain details of past employment from
a patient, and this i especialiv difficult «f the information sought
concerns work done 20 or 40 yesrs ago.  From relstives oc
neighbours such information is bound tu be kss socurste, and
this mav scooune for the abwence of a history of exposure to
sshestos in some of the patents in whase lungs asbestos bodics
were found, soud possibly el tn sume of the petints with

nnmhrlmmn of the pleurs. There arg also ysiamcey 30 which
ashest, found n 1ne funes of e who had |

eolongod expur e 10 snhess i, Ll Hm

Siftnaton of me part played by exposure to Ilbnlul n the
activlogy of messthelioma of the pleurs.

v Surrmary

A history of occupatsonal expwure 10 sbestma was abtaned
wn 32 out of 42 pacats with mewthcivaia af the picurs
Belfust.  In 42 mratching comtnul perenn ol the samce age and
sex & Lisrary of exjvntiie was olnenad i unlv ains.

Adnnet ot hand = were feund at acenee e i the Juris of 14—
2 ot men ar~d SHve o4 duing reczniv of ducasey anler tha
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mdthehuthmmdmhdmdﬂ:phn
Asbestos bodics were found in the lungs of about 20% of
paticnts dying with carcinoms of the fung. They were found
in more than 80% of men dying of mesothelioma of the plcurs.

A history of an industrial occupstion with exposure
asbestos was obtained from relatives, neighbours, or friends of
sbout three-quarters of patients in whom asbestos bodies were
found in the lungs at necropsy. Such a history was obtained
for onc-quarter of paticnts in whom asbestos bodics were not
found in the lungs at necropsy.

It = cooncluded that there i cvidence that exposure to
aabestos, even though it may have been transient end many years
previous, 15 an important factor in the setiology of mesothelioma
¥f the plears. ‘This conclusion gives cause for anxicty because

the increasing commercial use of ssbestos,

r'
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