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Occupational Chest Discases
C. W. 1L Schepers, D.Se, M.D.
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Pervovaar divability naalling Inn accupational Latars alwass has
boen and still 1omaing an snguetant peotlom in inbitiial owaticine. in
the United States akme nuse than & million indistiial worbors are ex.
preed to patentialy hosardons sulntances. The cusrnent hiblungeaphy o
the swhject eveends 000 deronees, and it iv obvionshy pvesible to review
hore only thaee arenpational chet ailments which are of gretest topical
fmpetance. At the same time, emphasis will be pla:ed on basic prn.
viph's and pragmatic isues. :

1 SILICOSIS

Betnse of the provdomename of 3ilica in the castl'e crmt, gt o natora)

that siliconis shomhd comstilonte an impratant i enpational et diuease,

OF the nwae than L0 Luowa minerale, moe thon W0 are e cvarals

of silica, It ie indoesd fintunnate that many o these naturalls o Gnong

varietis of sitival 3 well 20 the rlowent uliea, e Wk sl inert,

" 1t shoub!, lawmerer, he e antnansd that vpitdeamediiie ensers anl evporie
ne ol dnguiry hace comomal thomadves with fower than 10 et vent

of thew wlat e Tnosesent sears, mumwnnsy sy ot i silicene b

- statw ow foane Tun dnteowboe sl .

( Mams thevsies of the Budonenl ation of S0, Tasve Teen sngzted

eg. {n. the we chanual ivjiny coamept, whuh gus smad Bt anggedae
nasts pastichod en !.un.m- sital ool eomponncoste, (Bt the wdibilay
thee 1y, silieie e iel buding prewomend 0 e the juithog o, fe) the (- lumer.
irati-m thews, the sk fnmation of ‘\nl: alicn el In ing invidead 1o
espliin the seturdod deselopownt of ulwsdic nadulee, (o) the pic snelng.
fric theews, haseed wn the scsumption that the well Luown picse hatiie
frecee chasacterivtic of Auartz mas canee ecal tivene injmy. (o) the
usaturatend dalency theory, which postulates the svisteme of a Laer
of Ighly teative S0 nwdocules at the fradure amghs of guartz -
portwe ke, £f3 the ¢ oThiLal dilicn thoemy. whithis buaced on the wnept that
the cnnstalline quarty particle is covend with a Sl of tinie oalinidal
siliea, () the poodein dematuriong theoy, which ptulates that the physic
i cal fickd at the unface of the quarts particle wdin s mganie elw nical
medeenbar trartangements i penteing; (h) the avtrimimunity  theery,
whie by pesatolates that plaona cell carrying newme Tnnlies are the prume
Agents ot in which siliontic filieamis acewrs. .

Newme of the thevwies finaivhes 2 compliete esplanation, Al of them
alm peicanrily at evplaining the ailiratic nedule, 4 wima, Lite canponent
o the diveace. Fow of them tale cognizance of the fat that et
partichs canee drvmaliste disaption of mitechombic and the death of
phageytes which imat them,  This prociss comtiones il the epuartz
otk huve acquined 2 proteinacos onating frem the eyteplasm of
praviemedy Lithed cofh, When thic enating is digeatedd off by the phgn.
aate, e Battor azain hetomms poanse iy iofiny Semessvive ploadasbhg
will aezaine T Lillead amited theie e toplasmic jwedens, in i, Tosnisines
a mw coating G the witia patade, This paces omtiees ad
irofiniteon, Tl wrional Tualy sostrilusten Gleswvbos Gy Bulpy i Late the
forie postie ko Sommwrmed Bl hanoodlonm A the o iw tinme ot wviee
sttt whlteaie Tt are Billed av wwm s tley i sl fhe wlia

paticle. :
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Fic. 38
ASRESTOSES
Wicvrarariwe sy

A, Dininangey Somrprmar QCwregente Tl main par of olieen dojvsitnn
i in the soliphonradd sone om ootler cik of the Lunmia ol st Filovs wnalecnlae
. dip it akwg vomers chnmels,  Diluted Feombi within /mnms of coralinaton,
f Disge reend fiaee Freal puriveondar Blwrsin,  Mise gapesnd g0 o deysdil dint 23 wours.

{ Initially cymptimdese. Dl of v polnumale.

B, Awvaniin Avmvatinin, Do linear periventues Rlaomis ool ioncinead sesn wlag
enphywema, T otile sworkor evpened te amenite dust 11 ass P tessine vaertonal
drepnea. No comeh Died of cow guilivenale.

C, Taemn  lrrpular interstitial Glemis, novinhy v viserswn aiad p oo hial,
} N orhed dHistormion of Jooser bronchi and Laoan lonles VW weorbor o opoonedd foo fren die
tale dust 17 yeurs, Togrvinal progressise dyspres and prabntive cmgh. Dl of (e

pulimnnale.

Ashevasis: This is by far the moat important ameng the silictas.
Siv varictics of wslaston fbers are commumly implicated, viz. chry satile,
anuwite, cranidalite, anthoplaflite, abtinolith and tianolite. Sice more
than 83 per cont of the asbestos used in the US.A. is chrventile, caces
octwring in this country are unt probuably chnesetilealerived. . Crocido-

. lite is more cumnonly nined and used in Favope and Arica.  This

infurmation leaves wope for precise identification of the indistry which

= : has caused the ashestacis since the different typer of adustos fibers can
‘ be «*istinguix!wd in bivpay or antapss material.

Ashostmis i provokel wherever espasures to acheaton dust necurs.
However, in teatile indintrics there appears to he a greater prevalence
of severe discace,  In contrast with siticasis, the aslwestitic seaction in
the hing is excited not by minute particks bat by relatively kg fibers.
Thus, if ashestas be poubverized to particles no Junger than 3 microns,
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very little disense develops and the procese el wiees endh e slowh
than when the wcroso] comtiin & proedhaniname of Rlers of 10 10 50
microns.  Again, if the Abers are intrecluced into the Jung in a bigh
caliber form (¢.2. coujoined multiple Rbrils), Jese diseate ranhe than
when the individual Blery are split into their oanponent fbrils of sub-
miren caliber. ,
Aslintonis s e wntially an intentitial putucsary besion in which all
companent tissues are involved with focal cinplinis of the privess. The
hesions runge in soveity from mere ahenlas sl oo Mobar infiltration of
8 micrmnenpic Ratire, not detectiable by raliogiapln ae cven on grmg
astomical cumination,” to massive enasalickition with assaciatind vasey-
bur smedision, Lronchicutasic, and carcinomatoeis.
The interstitial kesinns resnlt wfter fine sleat Blwes have Ioan ingiated
Iy phagocs tes wnd trunsfereed isto the Byngliatic Jummels of the alven-
lur sopta. Here ﬁbms)(« proliierate. new capillazics form and roticulin,
colluzzen and new elastic fibers are Liid down. This type of keion cannot
readily be distinguicd frnn ather intenstitial premonitides unless the
usbestos fibrils are du tected by oil imwrsion or ehetron mi: o,
Rarcly, some of theee Rlbrils will be renlered obviewss by cmversion into
wn asheatos body theengh proteinacms encapanl tion and fiarnms pig.
mentation. I the disease remains limited to this stage, disability may
reanain limited being mercly due to inereused work of breathing.
With evtension af the process theee majr complications arice . There
may be progressive invasion of vemes adventitia with perivascular
fibraie, intimal hyperplasia, and oltimately acehnion of the vasenlar
lmen. Relatively large senous chamcle iy fevome imohed but
aiteries temd to escape carly damage.  This obstenction to the vennus
chanuel: leaely to progeresaive elovation of palosiny temsien and imarked
oo pulincenale. et failure is the usual cause of death in theee caces.
The asbestotic origin of the venous olntrudion is readily proven by
domomtrating the asbestas filiors in e perie and ekvascular grannla-
. tion tisswe. Perl's stain often is sufficiint fua this prrpese as it wll domon.
strute the prence of iron dequnits in the protein sheaths around the
ashestere fihers.  Another telltale fo: ture coanidts of the dopesition of
abundant periveccnlur elastic laminae wnd Rhers.

* While the stuze of the alenlar mural invision is not radiographically

. detectable, crerpt for blurring of kaser prdienary markings, the slage
of perivenous Fhrosis is Characteriznd on the saay by the developvent
of a coarse weh and the offacement of the mwvmal vasenlar pattern. The
evtent of the Lutter dumazge is often underestimated until temegraply or
. wngiography are reworted to.

}A ~ Massive Rbrmsis tends to develop mainly in the parts of the ling

which are in constant agitation, such as the Tung apes, the anpradiaphrag.

=

! malic sone of the haal lobes, and the p:wa«'-.ud:.»c compenents.  The
consaliclition is efficted by progressive interstitial invasion, ateloctasis,
- ! trapping of flers within alvenlur spaces where phagocy tes surromd
' : them and orzanization tabes place, and by abundant plenral thitkening
{ . on hath sides of the lamina clastica. In these zones carn fieation is often
- i so complete that all srmblance of prlmonary architintonics is com-
p- ’ Pletely It \ajor blad vessels can only be ideutified by elastic stains. -
\ . ‘which reveal their clastic sheletons, -
LI
¢ .
. :
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ASBESTOSIS
Rawuimarve Foamngs

A Eamy Commnng Aooporrnm.  Lincar plmonarys Blneis and gomnd ghise
opmifcation.  Crmnuraing sirinkage of upqwr Iohet. T ipont cardueene b
Dipdragndtic mllucioms, Teale werker hot e erpuned te impavie dus T geurs.
Khight cvntionsad ds spnen and budiycuredio.  Pscrastinens! w el

B, Minvanern Cumvaonr Acarssonm,  Markedd dtersiiti d i0Mration.  Rewor 2al
opaifuntion. Parucardieg infliration and “dursey heart.”  Re"r-od hoe sn'ieme.
Marked candionngal, Suwe cowr @3 A, 6 prurs @'y dive stisusi 0 of sop o tn

. chryvdile dust.  Mathiad cardicpubionany dicability. Divd L than 8 year lan
froom v avind chronic cow guihionale,

€. Mn vt en Commey i Avmenemn, Fatembre il el ETunw i ke on of

fuvg Relele. Thickomed pluirn and soliplivral (a st Purt of poribibe op e % tre

w10 crargentive cardiag failure  Tlont marbially enlorged  Nogrn edver cvned

@ peum too croiel- lite duet, AMarked dy yuea snd anscina. D twe scan later from
nary et at the age of 38,

Radingraphically, these concolidated 2ones pre-ent as diTuse and
spreading opacitics akwg the upper mediastinum. ahove the dizphiraem
and on vither side of the heart, whose silhinuette hezines hlurred: the
w-ralled “shaggy heart”™ feature.  Cakification may oceur in these dense
»nnes.

Symptomatically, these patients uwally are mercly dyspnendic on exer-
tion unkcss there is marked acomipany ing vasenlar obntruction. In swch
cases cor pulmanale will be the predaminating les'on. The thoeav is
usually snall and inunohile while hreath soundds, vezal fromitus and
resonance are markadly impaired over the aflicted ames. Brancliitis
and bronchiolitis are not commnon in ashestaeic, though seme of e air
posages may beenme involhved Cin the  Bhwo-grunulomatons  reaction.
: Advanced cystic bronchicetasis may develop as a result of the fheotic
. distortion of the Inng. At first there is more bronchial distereion und

sone Buid or mucus may heenme trapped in the diluted ducte. Tater

infoction supersencs with all the attendiat inSammatany prceases lead

i ing to chronic suppurative brmchicetacis.  The syiiplems in thew casss

. do not vary much from conventional varictios of bionchies tasis evapt

that hemoapty sis is Jess cvmmon and cor prlmonale develops eirly.

Tuberculnsis may accur in ashostotic suhjuzts, but is nt mare preva-

* et among these than it is in the geveral popmlation. The hions are

- not any more wevere than those usually seen und Wften are limited by
the Rliraus harriers cansed by the ashestomis,

Pubnonary carcinoma has buen oberved with such high frepeency in
emplovees of the ashestes industry that a caneil rel.atinnship has boeen
acceptod by ment authorities.  Indeed, pulmonary carcinema is com-
pesnable as an ocenpational disease in Fnglnd, Corany and South
. . Africa. Mot of the carcisomata are «quamons cell epithelionata, Pheueal
mesotherinkoma is alo quite prevalent, expedially in crocidalite industries.
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Since the hmphatic system is md completely deatroned in asbestonis,
e pe pls m M2 sprerd differch troughout the Tung in sp'te of enien-
chdreie 1 ie is The dies 0ol re div e i sidoosis.

Arheatas bodics nnt iclreqmntiy ase demmntrable in the sprtum,
ahere they nay wne as 8 disgnodic due. Tlamever, sovere adeslinis
Is conpatible with their alnence,  Agzin, asledos Tunlies may he quite

cprevalint withewt enisting ashestonis.  This i pracible Tevnne the
majirity of wlastm bodies are foomed in the ahenlar spoces when
Biner have hesonne engulfed by phages tes. These asluston ovlics may
tuome incarcorated in granulematons tissue bw atelectasis wmd wemnlary
influnvnativa. K.

In industries in which ashates ¢ hamdled cvtemively, warts are ot
mcemmonly evperienced at puinte of ctarmms friction, .2, hande,
eollur, helt, el zomes. Many of theee acomthatic Iekonsy are imdis tingniche

o ahle from henign warts, bt actasimally the tell-tale ransative asheatos
. Blars ace ihntifizble. Tater these warte, #f kit untreateal. have a stromg
tendeney to prozress to malioimt ansplasia.  They shomld, therefore,
be radically etispated as soon as they are identified. .

Impartant features in all cases of ashestenis ure the cvistence of a lag
period befors the onset of the symptems and the ineserable progression
of the d’sease despite cocsation ef dust evpaare. There is cvidonze to
sapport the view that the st fow years of evpaunre to asliato- fihers are
as important detenminants of the final ovicome as are ment of the

- remaining vears of evprawre,  Thas, in one verified eaee, 8 single month

. of evposure to achestos dust in a testile plant i cne comiry was followed
thirty vears Liaer in anather conntry by (u'iminting futal aclestonis. The
intervening peried was oue of goedi health wnd ne further abestos dust
eposures had cccurred. Contined cvpensure will, of course, aggravate
the procese.  The snverity of the aslestesis is thue a function of the
duratian of the evpesure maltiplied by the peried which has intervened
.o between the imeption of ciporure amd the omset of the divease.  This

principle «t the wime time aczounts for the pintression of ashestosis

after exposure has been divcontinewed.  Caws are crtrenthy cropping up in

men and wonen who hiid worked as pipe insulators on lilwaty ships
. diming the wrand world war without since having had uny further
athuston mpwnnre.

ot 4
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k. SILICATOSIS
. Ramrnarnn Frovenes
A, Tasrnw.  \Moltiple, dhnse fisegnlar opaciths of anemal sice and fwery ont.
Woe drresmlarly dispeosed, Thickeving of intorbshar fouwe,  Quawiated enphywema,
Tadi>miner 27 wears. Jaskwn prognewsd deadily diming hinal 10 venrs, diring which
dinmary divability doveloped.  Patient evpectiraten! white chally waborial ichntis
:-d as trcvwdlite,

A B, Riex Wean, Snwrarmans.  Disprwsd Bncae and fiwal infliratinr with facsl
B semi crmedislition and dntinperu d empliy scmatons womes,  Coudrantion of wpper
- ’ kibes. Cardiac mtation.  Exposed meindy (o eock wen ! dust fow 23 graurs.  Proressine

dyspara and cwgh Died from coe puhnnnale.  Characteristic nek wonl Slurs

within fleotic po.riscnms granmltion tivsne.
€, St.a1z Pravsnrovans, Dipened fine mnttling, devreased vascrlar marlings,

€ Increase] hilar shadows, demee opacity sight hawe, ibintifen] by Litaral vicw rmliog.
( raphy as abelevtatic mildle lohe.  Biumlngraphy reveshd anvolar cvmntriation of
. P sight micd e lobie leonchus with dital hranhicntaosis. Sale gwury mon 18 yeuvs.
L . T Right micklle kube rosnted.  Bronches senemd by dumte onflar of Elwmed hymph
T maks witaining abombint petrosrapbically dharateristic slde utichs.  Rest of
R it haa i o fung showeed snall, pesivascular, Blantic nodules.
-, ey Ay arre . PR Y R R & . :L
‘ \l" FAad )
. < )\( .
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