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Ia s number of scrial investigations an astocigtion bas been demoustrated between
the development of benign caleific pleural plaques or malignant diffuse mesotliclioma
and slight inhalation of asbestos dust, often some 20 or 30 yesrs previously. As the
industrial usc of asbestos has increased enormously during the last few decudes, & rise
ja the frequency of mesothelioma—~—which has hitherto been rare—is anticipated in the
near future (Thomson, 1962). From the standpoint of epidemiological rescarch con-
ceruing asbestos expasure, the demonstration of ealeific plagues on rocatgenograms has
proved a uscful eriterion’ So far, only -an association has becn disclosed, however,
not an obvious causal relationship. Other pathogenetic factors, still uukaown, have to
be taken into sccount either as a contributory or the sole cause. The occurrence of
bilateral ealcific plaques docs not yet.imply the presence of asbestosis-pneurmoconiosis.
In the majority of subjecta who have not been occupationally expossd to as-
bestos, pleural ealeification is not combined wilh pulinonary changes or signs of
pueumoconiosis.

Occupational Exposure to Asbestos and Pleural Plagques

In rocntgenographically visible form, pleural calcifieation is relatively rare.
The most conunon causes are hemothorax, pleurisy (usually tubereulous)
and chronic empyeina. In extensive roentgenological series the frequency of -
pleural calcification has been rcported to be about 02% (Floyd and Hepburn,
1939). It has been estimated that the lesions are bilateral in every fifth or eighth
case (Claus, 1962).

Bilatcral pleural calcification attracted more geveral intercst when Sicgal
et al., in 1943, reported that they had observed this condition in 6.3% of tale
mincrs in the northern areas of New York State (St. Lawrence County). The
theory of a causal relationship with tale in this region, in the form of a fibrous,
asbestifonin mincral, tremolite, was advanced. It was not until 12 years later,
however, that bilateral pleural ealcification was agnin described, this time by
Jacob and Dohlig (1935) in.5% of .asbestos workers in Dresden. Indcpendently
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of these nuthors, the Dancs, Frost el al., in 1956 dirccted attention to the associa-
vivit Ui usberius eaposure and picurai caicification. In a series of 31 insulation
workers they detected 11 cases of pleural ealcifieation, § of which were bilateral.
In the insulation materials used, ashestos coustituted an csvential clement. In
many later invesligations an association between pleural ealeification and ex-
posure Lo asbestos has been demonstrated. The most import:int stalislies ou
pleural plaques and ashestos exposure are listed in Tabile 1.

1t has been found that the mare severe the degree of puewnorouiosis olscrved
among a-hestos workers, the ligher is the frequency of pleursd ealcifieation.”
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ASRESTOS AND PLEUNAL FTAQUES 3t

" Miiller (1962) detexted plenral ealeifiention in 6% of a group of workcts who

showed the slightert soentgrnagraphic degree of sshestoais, while the correxpotud.
ing figure was 38% in a group who had pulisonary changes of the severest degree.
Among 1117 members of the 1eat and Froet Iusulators aud Aslwztos Workers
Union in New York, Sclikoff (1965) foumd 330 cascs of pleural ealcification. of
these, 143 were in a group of 393 workers with a hiztory of more than 20 ycars’
‘exposure to asbestos. Among those who had been a shorter time on the job, only
5 exhibiter? ploural esleification. Sclikoff observed, morcuver, that calcifieation

rarcly oceurred without filrosis of the lung parenchyma—asbestosis—being pres-

ent as well, .
The majority of invetigators hold the view that rocntgenographieally dis-

cernible pleural ealcifieation is a sign of asbestosis (1) if the lesion Is bilateral,
and (2) if therc is no previous history of hemothorax, tubereulous or other
pleurisy, or empyema (Frust el al,, 1956; lurwits, 1961; Anspach, 1962; Lawson,
1063; Qosthuizen el al, 1961). .

Under the last-mentioned conditions Sclikoff (1963) regnrds unilatera] ealci
fication, as well, as strongly suggestive. The association with asbestes is brought
out by the fact that not cven in large groups of workers in gold, coal, copper,
iron, chromne, and mangancse mines was any typical eaze of pleural caleifieation
discovered Ly lurwitz (1961), who investigated the chest roentgenograms of
workers Al differcnt mines in South Afriea. Those subjeels showing ealeifieation
were invariably ashestos workers.

Glasswool and ruckwool, which arc eommonly used ae insulation material in
the building industry in addition to asbestos, alio oceur in disintegrated forin
as fibrous dust. 1lowever, such data as are availahle suggest that they do not
scem Lo cause pleural ealeifieation even after protracted exposure (Bjure et al,,

1064).

On the other hand, it ix noteworthy that ashestosis and pleural eadcifieation by

no means invariably occur in conjunction. Of 30 paticnts with pleural ealeifiea.

tion dereribed Ly Hourihane ¢f al. (1966) from the Tondon Iospital, only 7.

exhibited asbestosis— pulmonary fibrasis, Furtlier, these authors found.only 8
cases of pleural ealcification amonz 36 patients with ashestosis. Cartier (1963),
also, mentions that the majority of Canadian jndustrial ashestos workers with
pleural enleinosis showedd no signa af ashestasle, and that in most enses of ase
bestosis, pleural ealeifieation was not deteeted. Morcover, Cartier devw attention
to the fact that of 126 Canadian asbestos workers exhibiting pleural ealeifica-
tion, 907 had warked at onc or the other of four smaller mincs, while only 10%
came from a largee mine with 1600 workers, and no cace of caleifieation was ahe
scarved among 1800 workers employerd at the higgest mine. From this Cartier
eoncluded that the factar eausing asbestosis iv not the satne ag the factor that
leads to pleuenl ealeifientian. Fehre (Miller, 1038), foo, siateel that tegional
!aclors or cantributory factors relating to the particular industry may Ine of
importance to the development of plewral ealeification, since some investigzators
tcc these lesions in abundanee while others abserve nane, e suzested that
different coniposition of the st jnvolved ight afford an ozplanation to the
ircepular oceurrenece of caleifieation. Nevertheless, i, may he regarded ac ege
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<. In-the population liviig in the Timited arca comprising the Fi
. -lite asbestos deposits, typieal bilateral pleural caleifieation is common: without -

A LAURL O. MEURNMAN

tablished that all typs of asbcstos may be assaciated with pleurnl enleifieation
ginee it has been detected in both serpeutine and amphibole ashcstoe workers and
in workers cxposed to tremolite tale dust, Caleification has been deseribed in
workers from the Candian chryzolile ashextos mincs (Carticr, 1963), in workers
from the South African crocidolito mines (Slegge et al, 19G1), and in subjects
exposed to dust from the Finnish anthophyllite ashestos mines (Kiviluoto, 1960).

In this econncetion it ecenw appropriate to emphasize the fact that exeept,
perhaps, under laboratory eonditions, ashestos duet exposure is never “pure.” The
dust is always mixced in various degrees with other dusts, as other mincral dusts..
At present, we do not know whether and to what extent theve other mincrals cause

b4

pleural ealcification. But it should be recalled that ploural enleifieat

tale, asbestos, and anthophyllite. Furthermore, in the studies performed by

Smith (1952), ealeificd pleural plaques were found not only in tremolite workers
but aleo in ecriain groups who had handled various other tale mixturess .- . -
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Nonoccupational Pleuncl Calcification

occupational exposure to the duat having oceurred (Kiviluoto, 1960).  "<o= - .
In a commune (Tuu.nicmi) in which an ashestos mine and mill have.been -

worked sinee 1919, ealeifications were deleeted at roentgenological mass surveys

in 95 of the adult population. In the neighboring commune (Kuusjirvi) the con

responding figure was 6.5%. In the remainder of the Finnish populatioa plearal

ealcifications are a rare roentgenographic finding, the frequency being eetimated
at only 0.5 per thousand of population (Raunio, 1966). Svoa

Kiviluoto discovernd 126 cases of pleural ealeifieation in a mﬁ-;th-

asbestos area from which those who had worked at the ashestos niine

been omitted. The lesion was bilateral in 83% of en'sce. :
By analyzing samples of snow, small amwunts of asbestos dust have:

monstratedd as far as 27 km from the anthophyllile ashestos mine

earlicr (Lammanen ¢t al., 1963). It has thus been proved that the pe G~

living in the surroundings of the mine are cxposed to asbestos dust. TH
of exposure, however, noed not necessarily be precisely the asbestos mime, Cee
tain ohscrvations scom to indieate that seattered asbestos rocks and stisiee oo~
curring in great numbxrs in this arca may bo a source of ashertos dasieXds-a.
well.Luawn fact that thew incombustibile clonne have heen uted by ﬂle Toeal
popuiation 1ot the ConIUrtion ol BICPEICTS and »oves, any "“l"‘"‘;“é’ 100 the

heatest stones in the Finuish bath (“sauna™ on which water is throwwn Filéeder »

to pruduce steam. Tt iv also known that the children like plaving withsoch
stones, faseinated by the way they split fnto fan-like pices whey cut. M
quently, the ashestac expasure of the inhalitante of this arca mav have come
mencel in early ehillhoml, Tn Rannios (19661 rentgenological study of plearal
ealeifieation, the age distiilation of the ealeifietition enses from thie” peston
indieate< that the a-lueste. expucie of (he olider age premipe, in any 6@7;?’
have tapun bofare the exploitation of the acbeste. degr- it was atsiried _"_ )
Similar ciclomie planal ealeification hae recentiy ben deserilual in INE{;'»
* : d '
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doseribed in tale workiers who had Leen exposed to dust compoecd of tremohite~ ;2
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where a high friguency of pharal ealeification was noted ju the pepulatics (cons
risting mainly of faners) living about a stuall aslasstos mine. Tn thi- e, too,
it was sugzvrted that the ssbiestoc content of the »0il was a e likely <ouree of
exposure than stmuepherie pollution derivisl from the mine (Zolov of al, 1967).

- Fademie pleural ealcifieation in an urlcn population re-ilding near an w-hestos
factory is dereribed i Amepach’s (1962) roentgennlogical study in the city of
Dresden. Among 244 rubjects with pleural ealeification 177 had a history of cx-
posure to ashestor duxt due cither to working at the usliztos factory or to living
within a radius of 1500 m from the factory. o

Fadcmie pleural ealeification without known exposure to ashestos dust has
ale0 been deseribad. In two areas in Crechoslovakin, i.c,, in the district of Pacov
(western scction of the former Jihlava region) (Hromek, 1962) and in the
district of Pclhrimov in routh Bohemia (Martova, 1961), hilateral plaque-like
pleural ealcifieations were found in relative abundance during rocintgenological
mars surveys of the rural population. Neither fibrosis nor any other discace of
the lung was obscrved in these cases. Hromek was unable to trace any ashestos
exposure, andl Marsovd succcedud in suggesting only uneertain exposure to tremo-
lite tale. The soil of the district of Pellirimov Leing poor in ealeium, fanners
import, from the ncighboring dietrict of Cliynov, a fertilizer enlled *Kaleofen,”
e which contains small amounts of tremolite tale, Marsovit later studiedd the occur-
%t . .vence of ealcifieation in the district of Chynov; the frequency was only 0.3%,
while it was as high as 439 in cortain arens of the district of Pellirimov, .

At rocutgenological mass surveys in the area of Leipzig, Neef (1€33) detected
33 typieal cases of bilateral plaque-like pleural ealeifieation. The whole scrics
comprised 111,069 subjects. Caleified pleural plaques were niore fréquent in nomen
than in nien, a phenomenon whieh also whas noted by Marsovi in Czuecliosluakia,
No changes justifying a diagnoxis of pneumoconiosic were ohscrved in Neef's
cascs, cither, and only four subjects had a history of oceupational exporure to
asbestos or tale. Neef reganded bilateral pleural ealcinosis as merely a change
of old age.

It may thue be considered estahlished that although pleural ealeifiction ix fre-
quently scon in waorkers exposed to axbestiform dust the majority da net show this
condition (M0ller, 1902; Curtier, 1965; Hourihane, 1900), Furtherinore, it may
be stated that the longer the time tiud hag clapeed sinee the heginning of oee
cupational dust cxposure, the higher is the frequency of pleural ealeification
(Sclikofl, 1963). However, plaque-like lilaternl pleural ealcifieation eannot be
regardod as identienl with ashextosis, since in unscleeted material from rocutegens
Javjeal mied rvo s the B face alsevid hace imoetle Invalvad anle the plevra,
In the majority of cnses the changes are not areoriatist With detnonstiaiine loss
of the lung, nar do they eause any subjeetive or objective symptom- or signa of
asbestosis (Kiviluoto, 1960; Raunio, 1964). In some scrics of noraccupational,
endemie plaque-like pleura, ealeifieation, cxposure ta ashestas has hoen uneer-
tain (Marsovd, 1961), or cven absent (Hromek, 19621, On the ather hami. it
thould he pointed out that the role possibly pluvel by ashestas eannnt he :k-
finitely clinmnnted o long av the lunse have nat beey Eietalogsicn e eninined
for ashesto« filers or adies, '

. Comparative antop-y studics on the relative frequieney of ploural 1 cques and )

L6911001LS

pow 06980



a6 ‘ LAUKE €, MG EMAY

the content of asle -to- du-t Gi-luestos Dewlied fu the bangs have oo pecfored

only in ngland (Homtilune of al, 19661 and in Finlaned (Meunieean, 1966). In

- an autop-N reries from the Lotdon ll(--;nl.:l plague-hile pleuenl thichceuings wese

obrenved ju 4.2 11,250, T all theee ea-oa stmall apounte of addiotas fuulic were

reeovered from the Ting. M enn-ceutive autapsies performed in the sane hospital

asheslus bodlics were detected in 24.3%.

The Finuish investigation wie perfornal on o total of 438 consceutive antopsy
eascs at theee eentral hospitals sitiiated far from ench other in diffcient parts of
the country (Mcunnan, 1966). Oue central huspital distriet includes antho-
phyllite ashestos depo-it<. The frequency of pleurnl plaques was 39.37%% in the
wiiole material, the runge Ining from 13 to 7% . The lungs were examined for
ashosiny bodice at tho-¢ two hoepitals where pliques were most frequently seen.
Vhis scric comprisad 229 va-cs. Pleural plagues were ohserved in 124, Tn 79% of
these, arhestos bodics were found in the lungs in varying, mostly smanil amounte,

,Accordm-ly, asheatos vy~ not demonstrated in the lungc in all cascs showing

pleqcu, ‘andlzon the other hand, plagyed ware n’if IRvARElY Toum! in the eases
b&‘tm bodics. In thewhole material ashestes hodies were obeerved

86911001S

i 5739;.
- The eerics from Loudon and Finland thus differ in certain 1espeets. In the

s < Feniish study the frequeney buth of easce &ho“mg plaques and enccs with ae.

® + Chmtunte tumstfuate w8 chah SAE AR
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bestos in the lungs was higher. Marcover, in a praportion of the earcs with
- plaques (21952), aclre «tos wis not demonstratad in the lungs, while in the Londun
scrice a.-lmlo- wirs founed in the lungs in all eases showing plaques.

In respeet to anatomic struetute, the pliques were identieal in the two scries,
They atro usually hoveld caleifivation varying in degree in both. In the majority
of cazc: ealeification was not Leavy enaupl, hawever, to make the plagues vicihle
on routine ehest reentyennrianis,

Another notewaorthy differenee between the Finnish scrics and that frone
Jondon i» that in the latter alast half the cascs with plagues showed clinieal,
or in any event histaligieally demonstralile, ashestosis (pulmonary filunsis), In
the Finnieh scrice pleutal plagues were not assoeiatad with filroxis or any other
chironic disease of the luag Consequently, although in the Finnish sctice eaes
showing both pleural plagues and ashicstos boddics wene highly signifieantly niore
frequent than exses in which this nlation-hip wae not ob«'nnl the cumludﬂn

cannol he diann that an uneamplicated causal rolationship i jnvolvad, The
possibility renwing that pleural pl: e~ are due aleo to ather, unkuown faectors.
The same i< sugrestal by statistics derival from autopey material frun the two
larzest lgn‘pif:tk in Mila Aolwstos beulie s were found jn 1% of eaces, plonea!

.'.-. ‘.‘ .t ;II‘ ..
The Rowntyenagiapd io Appeacanece of 1wral C"’f':ﬁ'"'l‘"h

T temntpenerane plonnad ecdifieation. sppear ae patehes il etz
stroales op Plicegeaes fu st e o tiety of differ- 1! paatterns, wlael e !.,
desevilodd as Bizarne 150 B S e, o Bueeslibe (s Tl Yaactanl
faet thic rreca®r Lol ety ) RELEFEIPL RO TINEE PURE PTRRIR T l'.n".!.l]t'tiw'"'. TR INTITANY
that g pare nedacras e oL e So N tee et Bothie bestonee in Qe ti--l;' ‘f'!'-‘-".'
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Fic. 1. Roentgenazren of o 70-v. r.otd fam e Aowing Bilatond caleifie plomal plaques,
Ie hald never bieen an swohiat s watker, but be had aft hie life liveld in & prgicn contaming
ashestos dejuvite, at a distance of $ Lin fiom one abestos mine aad 12 km frum anather,

otlicr caleifie pleural changes (Hurwitz, 1961; Raunio, 1966). Biluteral, sym-
metric involvement is very claracteristic (Kiviluato, 1960; Maswvi, 1966;
Scliknfl, 1965; Raunio, 1961, I left side is more heavily affeetd, and in
unilateral cases it is the side wore often fuvolved (Riviluoto, 1960; clikoff,
1963; R:unio, 1966). The Litcrul portions of the middle and lower fickls and the
contral jortion of th dinpluagm are the arcas of prdileetion, hat in more
advaneed eaces ealeifie-tans are a®s found on the pleural surfac: of (1~ peri.
Chine o o tiagdeca v ta S

PYTRUN Jrres ‘0 !‘ [YERNE FORPRUTER 200 Y ) MUY Y'Y IO e Veiliy e

streaks {ollowing the dircetion of the rihs in the Bateral portions ot (e elest
(Kiviluota, 1960).

Caleific plques are modly foud on the pariotal phaa, as his wl-o leen
ertahlished anntomicdly (Rudith, 1052; Pelue, 19056; Kiviluota, 1960, Winkler,
19GE; Marsava, 1961 The ploural eavity is aeual®s unfue ' o any ovont in the
area of plague formaCon (Felee 1956 Miiller, 19098; Kivi, ote, 1969, Moanean,
1966).
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ARBENTUS AND FLEUNAL 11.AQUMR Ay

Pathological Anatomy of Plewral Caleifications

Groeely, the caleifle plaques seen in the parictal pleurs, and rotretimes in the
visceral pleura as well, are poreclain-like thickenings with a ehiny surlace, They
are pearly white or ivury in color nwd often projuet more or lers abruptly, like
a platcau, over the surrounding lizsuc (Fige. 2 and 3). Their rurface may bhe
cither smooth or nodular, as if packed with #plit jaas. The plagues show wide
variations in thickners, the ranze Leing from about 0.3 nmun to 10 mm ot lurger.
The varistion in extent Is aleo considerable, from sinall sjxcks about 0.3 em in
diaincler to almost continuous plaquce covering the parictal and visceral picurne.
It s nuteworthy, however, that the plaques ecem (o “avoid” the corners of the
chest, since lcsions arc not fourd in the phrenicoconlal sinue or in the arca op-
porite the apiccs of the lunge (Mcunman, 1968).

Histologically, it has heen established that the ealeified plaques consist of
collagenour, hyaline, selerolie conncetive tiseue poor in cclls, in which ealcium
has sceonddarily aceumulaled in varying amounts (Fige. 4 und 8) (Snith, 1032;
Fehre, 1936; Miiller, 1038; Mcurman, 1966). The calcinm concenteation shows
wide variation in different plaques in the same case and also in different parts
of the same lesion. The ealeiuin content, but not the thickucss of the plaques, is

decinive for their visibility on routine rocnfgenograms, A heavily caleified plaque -

appears yellowieh gray and traneparent, and if it is peeled off from the inner
surface of the thorax, which is readily done, it foels lime-hard and fracturcs when
beut. Plaques with a lower ealeium content il like eartilage and bend like
leather.

Patho-anatomieally the plaques correspond to the ehangex that have long heen
known by pathologists under the name of “sugar icing” or “frusting” (Cerman:
Zuckerguss) (Meunnan, 1966). These lesions, the ctiology of which has remained

obscure, have mostly heen cucounterd on the peritoneal surface of the liver and
spleen, Tuit alvo on the pleura and perieandium, and occasionally on the intestinal

scroea (lorrmann, 1927).

Plearal plaques of the type described above, as well as “sugar icing,” scem to
develop as primarily chronic lesions, i, without any inflammatory, acute
fibrinous stage followed Ly a granulation-tiesie stage (Meurmian, 1066), In no
case of plaguces s0 far investignted has an acute pritnary stage heen observed.
Aleo the thinnest pluques have Leen found to consist of collagenous hyaline
sclerotic conncctive tissue,

The ammn_ﬂaﬁon of caleimn In the plaques is obvionsly a late, momliry
o e T T b chenamaphiiealle Yomonstralilde ealeifie plagues
have o0 far not heen found in subjeets younger than 30 years (Kiviluoto, 1960)
while well-developed, weakly caleified pleural plaques have hoeen olnsc:-\’«i n':
autopsy in an 1&-year-old subjeet (Meurman, 1966). It is a well-known fact

Fia. 3. Thoraie eavity of an Stayearold agienltural warkes who died of hepatic roma
due to liver virthosis, There ate typical, thick bitateral phum? plagues with Sow ealeium con
centeation, nat vhible an mentuenimirame, Thie subifect had liveml wt A .“.'"m:" "; a"“;
30 L from any asbestos mine, ant:ide of the arra containing ade<tos demeite. Tle v ;‘
!mm"nl Adwstos arvupotionally. No a-lestne lanlior woer preuvered ""” J "' ’ " '“
in thick funze ~ ctione (wo 13 pical 30w stoe lanlice wore fimm], " 3 Tunm mear, Tut
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ANBES TR AND PLLL UL #LAQGLES 41

that hyaline commertive-fiesue dega nesation, like neverosis, offers very favorhle
couditions for the aceumulation of ealeimn oo pesits (Boyd, 19%3). -

Clinical Features in Cascs of Ploural Caleificalion

In general, Bt appears that the pre.enee of caleifie plugques in the ploaae doex
not us such eause any subjeelive or abjective symptoms or »igns. Sinee in the
thajorily of cascs the lesione are not acsocinted with any patholugieal clianges
in the lungs or any olher organs, clivical discase proper doses nol scem to be
involved (Kiviluoto, 1960; Marrovd, 1964; Mcurman, 1966; Raunio, 196G).
Pulmonary fibroeis is a relatively common accompaniment, however, in juiticular
when the plaques are 20 heevily ealcified as to be vizible on rocntgenogrzme., In
the 126 cases deveribed by Kiviluoto, slight pulmonary fibrosis war deteeted in
126 and marked fibeosis in a fuither 127%. All subjerts who had Ieen oceupa-
tionally expo=~d to ashestug dust at ashestos mines or mills were omiltesd from
this serics, Of the 33 subjects with pleural ealeifieations more thareughly studied
by Raunio, only two shuwed roentgenagraphically discernible filirosis of the lg,
and these subjeeta had been working at an ashestas mine. Raunio stales, however,

that in eases in which extensive pleural ealcifications arc present on the roent.
genozram, fibrosis of (he lung way be difficult to distinguish heeanse it may he’

masked Ly the ealcifieation. .

On the other hand, in Sclikoff's (1963) cxtensive tueics comprising insulation
workers in New York, pleural ealeification wae almost invariably assaciafed with
pultonary fibrosis varving in d gree. The diserepancies may thus obviously be
due to diffcrencer in composition of the series, ie., whether they consist of oc-
cupationally or environmentally exposed subjects,

Caleific Pleuenl Plaques and Diffuse Mesothelioma

It is striking that nn associntion between ashestos exposure on the one hand
and on the other two diffcrent Kineds of pleural lesion, i, Ienign ealeific dise
seminated plaques in one »tudy awd malignant diffuse mesathelioma in another,
was ohserved at roughly the =ame tinue by invedigators working independently
of cach othier in different parts of the world (Jacob and Behlig, i933; Wagner,
1939). Both these lesions are often assacialed with noneceupational, ohviously
very olight ashestow expacuee, Another feature in c0tuimon scema (o he that the
counditions anly Lueame manifest after several deeades have clupreed sinee the
first cxposure to ashestas dust (Kiviluotn, 1960; Wagner cf al., 1960). Morcover,
Yoot Yosione haves Loon aheerved Bn ann and the same ease (Weice, 10332 Waaner,
1960; Lawson, 1963; Euticknap ct al, 19¢1; Steel et at., 1963; Hourtne ot at.,
1066; Castleman, 1967). From the histological standpoint attention may, in
addition, be drawn to the structueal resciblanee Latween the stroma of henign
hyaline scleeatie pleural placques and diffuse mesothelioma of the sceand main
group, the fitrotie type (Tourihane, 1966).

Numerous sticlies published in different parts of the world argeue in favor of
a eiznificant correlatian hetwoen the developmicat of suesatheliomsn ned a-lestod
exposare. In Santh Mriea, Wigner o al. (1960) were the fiest to denw otlention
to this relatiom-hip, and comewhat Lter similar peenlt s were ve ported by Flean-on
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(1962). Convineing evidenes bas moteover beetn produced by Owen (1961);
Hourilane (1961), and Newhe¢ ad Thomeon (1263) in Fugland; Vilmes ¢f al.
(19633 i Neth hichae!; Sclikaf et ol (1063) in US.AG Nouig (1960) ol
Roilz=ch (1963) in Geriuany ; anl MeNulty (1062) in Australia,

On the other hand, & rtrespetive study of a 10-year autopay scries from the
Malné Hospital, po rfortned by the prosent authior in co-operation with Swedish
pathologists (Magerstiand of al,, 19681, pave no definite proof of an nssociation
between exposure to nshestas diust el the developient of diffuse merothelioma,
This neaplasm was deteeteal it 31 exees, Tn 18 of these, asbiestos bodies were found
in the Junge, in 6 eaces in relative abmndance, However, in a control serice from
the sarae hoepital with the save comnpo-ition as regards  age and gex, nabestos
bodies were found in the Tings in 12 eiusen, in 1 in large amounts. Sinee small
numbers of ashestos Lodics jie the lungs are & frequent finding according ta
available statisties from dificrent parts of the world, these results eaunot be
regarded as elear evidonee of an nscociation hetween ashestos exposure and meso-
theliona. The stine mederial was Tater roentzenolozieally examined by Kiviluoto
(personal communication 19671, An.ong the cares with mesothelioma, two showed

obvious anel one unecrtiin pleral ealeifieation, ]
The results conecrning the telaticaeship etween ashestos exposure and diffuee

mesothelioma are thus camenhiat eantiadietary, and the same applics to nsbestos

exposure aned pleural plagques, Tt seerns olwvions that ashestos plays an essential
part in the development of Loth the s kesions, but it also appears that other, as
yel unknown faetois, po--ibly envirommental, may be involved. These factors
may, moveover, e responsible for the development of benign (polyscrasiti
fibroea, Gofterjé, eiteil by Borruan, 1027) or malignant chauges of the pleura or
peritoneum, perhaps even without axjmaure to ashesto<. Carticr's (1963) state-
ment that the factor that catises asthestosis is not identical with the faclor caus-
ing ealeific pleural plagies therefore scems to halld good. But this unknown factor
very frequently appears to be a-sociated with exposure to ashestos dust.

Theories Coucerning the Putheyenesis of Pleural Plaques

The ealeifieation of pleural plague s §s readily aceounted for by their histo-
logical structure. Hyaline sclerotie collagenous conucetive tissue i precisely the
Kitiel of tissue ‘with low vitality that favers the preeipitation of ealeium jone
as phosphates, With inercasing age the fluildl concentration in the tissuecs is
lowerell, with the result that exleinm »alt precipitales in the selerotie tissue
gradually inerease, Tt is mueh taore difficult to undetstand why and hiow hyaline
sebeeetio monsetive e ecclane treelate e some fireeularly shaped arens
of the prurietal Gamed ~ennn tann = aieor v s gails Jrivuita,

On the assumplion that s<destos dust is the ouly cause of plague formation, it
il e stnested thoe e caentive mechaniog cansists of direet weehianieal
friction (Siceal of of | 3003 Winiteen, 1%, This theory presugguises that the
asbustor filere pennte se e viecnd plonra aned seratel the surfiee. of e
povictal ploata as o e’ o 1l 1 sl atary ot ments, this eaasing 2 filninous
exvaebation o the oo w0l e et ation the e weeahl et
sve et the Rlades s s o0t ey A levelan dnta bvatine selootie cone
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AMBESTOR AND PLEURAL FLAQUES ‘ 43
9641 ; noetive tiseue in the manner typical of sear formation. This hypothesie is com-
:’ ol al. patible with the pralominant loeation of the plaques. in thuse areas of the
) and parictal pleura where the respiratory movementr are strongest (Kiviluoto, 1960).
from the Although asbostos dust js found under the vjmml plcu'ra in only relatively
Swedish small amounts in advanced casex 9! as!mlws, molral.non of the ploeura by
T . ti asbeston dust is by no means imposxible, sinec asbestos bodies protruding into the
m'-ﬂ ton pleural enstiy have been recovered from the rurface of the lunge (Meurman,
_ " "m":l' 1968). Likewine, asheston fibery, though no ashestos hodics, have been found in
son from parietal plewral plaques (Hourihane, 1906), o
nsbestos On the other hand, the presenee of ashicstos ﬁ.lmn in the parictal pleura docs
e small not neccssarily. mean that these fibers have tigrated from the lungs through
nling to the pleural eavity. Asbestos dust has been recovered from mAny OrgARs, €5 tl!e
ot be kidneys, Lone marrow, liver, ndrcnah', spleen, and gastrointeatinal traot (Seli-
wl 11RO~ koff ef al., 19G5). lenee it acoms poseible that 'm!mtoo fihers are transported to
Civilootg: -~ was o ﬁ_,wﬂl_e“mridal pleurn with the blood stream or via the lymphaties. Another argu-
o od: 7 s e e moenk SgATRsl The metTRIRETSIVRtion tgryvis thint Abe Iattcr presupposcs a-
THOWECs ggmein |2 v ik prefimindry- stags. of . GbriioGe exrudation, and necording to patho-anatomicnl
{ -!iﬂ'un;: S ogf-- < - experience fibrinoux exudation as a rule lends to obliteration of the pleural eavity.
t s fur s . So far, o evidenee has heen produend of cither filirinous exudation or any other
-~ catos “%i. . preliminary stage of plaque formation preceding the hyaline seleratie éonncetive-
=~ential - % tissue stage. In addition, plaques aceur admittedly when the pleural eavity is
o A unfused or, if it i olliterated, as a rule at those sites where it hax remained open.
.-t.o T Of purely chemical theories regarding the pathogenesis of plugues, that offered
“wrositis by lawson (1963) scoms to he the mest precise. Lawson suggests that the
.t-um or magnesimn contained in ashestos and tale may be respousible for ealeifieation
state. by aetivating alkaline phoechatare, .
T et A combined effeet of physien] and chemien] factors is presupposed by the
t factor theory asdvaneed by the present author (Mceurman, 1866G), acconding to whieh
the sites of predileetion of the placues are those arvas of the parictal pleura where
the greatext amount of stretehing is caused by the respirutory movements, The
Li cffeet of nshestos ar a contributery factor would cunzist of allering the com-
-ta- pasition af the Auid passing from the lungs ta the pleural envity, Thia ehange
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would e due to intrnpulmenary damiage eaused by the asiustos fibers, come.
parable with microhemorrhages, And hanothorax is known to be the most com-
mon cause of pleural ealeifiention.

So far no conclusive evidenee has been advaneed in support of any theory
conecrning the pathogenexis of plaque formation, :

ALY

This paper is a review of reecut literature concering ealeifie pleueal plagues,
It is cstablisfis] that awultiple ealeifie plearal plaques ane 2 ree soentgen-
oztaphic finding m all population groups exeept miness and industrind workers
whes Leatelle sshiestos ar tale, A notewaorthy coneentention of eases howing plaegnes
has aleo been oliserved in popubations living in the vicitity of asbestos mines,
However in eottain neene n i frogqueney of plenral ealeifieation lie et netool
withemt any astu stae enprurstite Leeines ode guan=teabades, 1 lennal plaegaes are o Cottitninn
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aulopey finding, and a custain negularity hae Leen obeerved in (heir- losatom: -

o
(o)

Anatomically and histologically, the plaques corrcepond to filiotle- ;
althoush in ot enecs thelr calefum content in e0 low that the | ey
_visible on rocutgenozrane, R
In Industrial woirkers occupationally exposcd o ashestos dust, pleura! onii
tion is often associated with pulinonary fibrusis. By contrast, in thoee-48l
which slight expoeure (o ashesior dust results from living i an aren ¢ 2ounf
asbertos deporits, or In the neighborhood of aebestos factorive, car At
not as a rule associaicd with pulmonary fibrosie. If this condition fspe
is s0 mild that it cannot Le demonstrated rocntgenographlcally andfl
manifest fecll as respiratory insuflicieney. In addition to asbestos d .
gome unknown endozenous or exogenous contributory factor scems to. Sl
ble for pleural plaque formation. “The presence or abéence of thiv fAFISR
viowsly deelsive In respeet to the development of plaquees. In some gl
ceriain areas this hypothictical factor appears to be eapable of proc
pleural plaques even without exposure to ashestos dust. The patSily

Wl plaques is ag yot obscure. .
o Y, et .
. _-g"'-"‘ o :
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