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Flenins, D' lonz» snd Zapp, 1862 

Chapter 33 

Occupational Chest Discases 
C. W. 1L Schepers, DSe, MLD. 

Prrstovaar dibility raalling frnam accupatimal Lactoars alwass has 
been and still semaing an dnguetant peoldem in buhintrial mclivine. a 
the United States abme nuwe than & million imhntiiol worbors ar ex. 
preed to patentialy hevardons solntances. The coveent billkngeaphy on 
the swhjgt eveeeds 8000 referemes, and it is obvieneh pessible 1o review 
hore only thaee arcnpationat chust ailmonts which are of gretet tnpical 
fmpetance. At the same time, emphasis will be placed on basic prne 
tiphs and pragnatic isues. : 

1 SILICOSIS 

Betmse of the provkomuane of 5ilica in the carth's gt gt o nitora) 
that silicomis dhonhd countitote an npratant fe ongational et Jisease. 
OF the e than LD Linawn minerale, mose thon Y0 are ¢ v 
of siliea. Bt ie indoesd fntonste that mamy of theers aatiralh o onine 
varieties of silival a5 well 20 the sloment alien, e biokete aTh inert, 
Tt shonbl, lomever, he contnansl that epidemudicie onsers sl evperic 
ne val ity Bave comcrest thomcelves with fower than 10 pes cont 
of thene bt et T oseeent vears, macnngy o the o siliceme wb. 
atatwos hane T o itatrendied 

Mam thevsics of the bedoginl action of S0, lave heen sngznted, 
g, {ne the ne chaneal ivjiny crumept, whieh pos st dat agzdae 
stz pasticlee on !.n-n.m- sital ooll eemponose, (B the swlobilin 
thev oy, sitieie aciel Tusdtng prosmesd to he the puthens 1, Ze) the (- lumes- 
irati-m thes, the sbe famation of pelhation acud Teing invded 1o 
eapliin the setadad d;-\c‘npnwnt of ubertic nadulee ') the pic snelee. 
fric theoes, haseed o the accumption that the well Luaw s pivre httiie 
becee charcterivtic of quartz may canee ksl tisene injors. () the 
unaturatial valrney theoey, which postulates the wvisteme of 2 Laer 
of Iughly 1eative Si0 nwdocules at the frudue amehes of guante 
porte ke, 71 the s e Lal ailien theoy. whith is fraced om the cownept that 
the rystalline quarts particle is covered with a Shin of tenic onitriddal 
siliea, (g} the podein domataring themy, which ptulates that the physic 
el ikl at the unface of the quarts particle mcines mganie cle inical 
molccnlar rrareangements in pendeing (b} the antaiminuaity theory, 
whie hy prndabades that plavina cell carrving imrvase Teahies are the rme 
Agents dn tiwoes in which siliontic filirmis acenes. . 

Newe of these thvwies funiches a complete explanativn, ATEof them 
Al pricanrily ot explaiving the silientic nodule, 4 uiner, Late Canponent 
of the diveace. Few af them tabe tognizance of the fat that «peute 
partichs canee homaliate disuption of mitochombin amd the death of 
phagytes which imuest them, This process comtinney umtil the quartz 
sortic ke fuive acquined 3 proteinaccons onatig T the oy toplasn of 

prvionnds Litled coth, Whe n thic raating s digeats b off In e plugn- 
st e Bittes azin Tetomaes oot iy Sowcossive phadestes 
will aeain T Bilhed amted their Ctoplaamic pwede s, in tin, fomnasinineg 
A mn tosding G the «itia patnbe, This o e vt ol 
efinitenn, Tlar il ety somtsibudden fileewatos s Bl i Late the 
torie pastich ot meramad Bl S aceodfonm Mthe < om0z ey tee 
st tn whitiaie Tt are Billed iy wwm o tley sl e wlia 
paticle. 
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ASRESTOSES 
Winsrara rimw sy 

A Dentinanaty Searrrromar Qanrsienn The main par of o dliein dejrainen 
i in the solpboaral somse s oother sk of the Lawna ol ascie. Fileosw i decndae 
dip irmaedd alowg voman chmneds, Dilutedd Yaom bi uu'.m moes of um.iqom stwn, 
Disge raenl fise Dol purivaomdar Blwesin, Muwe gypnecd? o0 o dowe il st 23 wowns. 
Tnitialhy syreptondens. Dinal of v palunmale. 

B, A vnin Avmarinmn, Dhnee linear periverwure Rlwomic woth ssssinal sesn wlar 
enpliywema, T dtile swerkor espuened te amenite dust 11 gears Pre stessiv e vaertional 
dhepnea, No magh Died of ow gwlivaale. 

C, Tairnn !mmd.u interatitial flemis, nodinky poviserswn anel r nbaeraial, 
A arhend interrsion ef bosert Tremeti anel Lo Jonsles V08 weoeber o yperseed b oo e 
tale dust 17 yeurs. Toqovinal pwgthq\f dysprrs ared prabentive amgh. Dl of one 
prediwnnale. 

Ashevasiss This is Ty Far the most o Lant anng the silicutnees, 
Sin varictios of aslastin “Rlers are conmmmenly uup!imted viz. chn satile, 
anuwite, crenidolite, anthophs Bite, abtinolith and tranolite. Since more 
than 83 e unt of the asbestos used in the US.A. is cinvantile, caves 
ootring in this cauntry are st prohuably chrvsdtileaderis ed. Crwido- 
lite is wre vnmmmh mined and usedd in t.mopc and Africa. This 
infurmation leaves wope for precise identifiction of the indinstry which 
has caused the ashesincis since the differcnt t poes of aduatoy fibers can 
be distingnished in bivpa or autopsy material. 

Achentoniy s provoked wherever espasures to acheston dust aecurs, 
However, in tentile industries there appears to he a greater prevalence 
of scvere discace. In cuntrast with siticenis, the ashestilic reaction in 
the hing is excited not by minute particles bat by relatively Jang filwers. 
Thus, :f ashestos be l\ulum/cd to particles no km-'w than 3 microns, 
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very little diveaiee die Teope anned e presceess weds ees e e slowh 
than wlen the ucreso] comtiing & prodeinase of Rlers of 10 to 50 

* microns. Again, if the Abers are intreaduced into the hung in a hich 
caliber form (g2, cnujoined multiple Bhrile), Jese diseate nanlte than 
when the individnal Bhery are split into their cvanponent Rbrils of sub- 
miscren caliber. . 

Aslintonis i e wntially an intenstitial putueasary kesion fon which all 
component tissues are invoh od with foeal cinplinic of the privess. The 
hesions runge in seveity from e alsenlae mnrad oo uber inkiltration of 
& micrmenpic natire, ot dotectable by caliogaple o cven on grnsg 
avtomical cunnination, 10 massis ¢ cosalicktion with assaciated] vasey. 
e oeedusion, bromchicdtasis, amd carcinomatois, 

The interstitial lesions resnlt wfter fine sluut Blwes have Inwn inginted 
by phagocytes and trunsfereed into the huphutic Junmels of the alveo- 
lur septa. Here fibn«)(« profiterate, new capillazies form and roticulin, 
colluzen amd new clastic fihers are daid dewn. This type of keion cannot 
readily be distinguicuad from other intentitial prezmonitides unless the 
usbestos fibrils are dtected by oil fuersion ar cltrm mi: ey, 
Rarcly, some of theee fibrils will be semelerod obvions by comversion into 
wn asheatos body theongh proteinacams encapanl ition and fivrons pige 
mentation. 10 the disease remains limnted to this stuge, disability may 
reain limited heing imercly due to inereused werk of hreathing. 

With extension of the process three majr comlications arice There 
may be progressive invasion of scmmee adventitia with pericaszular 
fibraeic, intimal y perplasia, and ultimately acchinion of the vasenlar 
himen. Relatively large senous chamnecle niay hecome imohed but 
witeries temd 10 escape carly dumage. This obstonction to the vennus 
channel leads to progrevive elovation of palmeosiry tension ared marked 
o pulinenale. Heat failure s the wsial canse of death in theee enees. 
The asbestatic origin of the venous olntruddion is readily proven by 
domonstrating the asbastos fibors in e perie and einbovascular granla. 

. tion tisswe. Perl's stain often is sufficiint fia this prrpese as it wall domon. 
strute the prosence of iron depunits in the protein sheaths around the 
ashesten fihers. Anather tellfale fo: ture counists of the dopenition of 
abundant periveccular elastic laminae umd Rhers. 

While the dage of the alvenlar mural invasion is st radiographically 
detectahle, c\cvi\t for bluering of keser prelneary markings, the slage 
of perivenons Rheosis is Characteriznd on the saay by the devclopmnt 
of a coarse weh and the offacement of the il vascular pattern. The 
evtent of the Latter damazge is often underestimated until temograplyy or 

) wgiowraphy are resorted to. 
} : Massive flrmis tends to duvelop mainly in the parts of the ing 

which are in comstant agitation, such as the Tung apes, the wpradiaphrag. 
malic sonc of the hacal lobes, and the paraccardise compenents. The 
consoliclation is effected by progressive interstitial invasion, atirhoctasic, 

] tapping of Blers within alvenlur spaces where phagoecstes surround 
Lfi : theny and organization takes place, and by abumdant plevral thickening 

on both sides of the lamina clastion. In these zones carn fication is often 
so complete that all semblance of pulmonary architiutonics s com- 

p- ’ pletely lost. Najor blad vessels can only be ideutifiead by elustic stains. . 
‘which revenl their clastic sheletons, - 
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¥ 57 

ASBESTOSIS 
Rawwaarax Foanvens 

A Eamy Comvwnng Aswvornn. Linvar prlwonens Glnwie and groued ghise 
equuiBcation. Cranmsning sirinkage of uppur Iohed. Taiphnt cardueeng b 
% phagstic mllucimg, Teale werker Mot e erpuned b cimeile dust T yours. 
Khight cventionmnal s spen arad Ddiscurdia, Piccvadtinns! » -wl, 

B, Mnanirn Cumvannr Asarsionem, Markedd intersiiti d i2%%atim. Reo aal 
opaifuntion. Pasucoardig inflivation and “duezey beart.” Re-teeed e sn'iene. 
Marbiad candiomnzal, S cowr a8 A, 8 gours @y dives stivwsi 0 o d oore wre 
ehryvaile dudt. Matkid cordicpolionnany diahility. Dicd Lw than 8 sear Taor 
from mlvannad chironic oo uihimale, 
€, M avron Commwig Aomesrmn, Fatemive hil esat % i 108kemon of 
g Bkl Thichomed phore amd subphoral vt Purt of porililer op e % rm 
e 10 cvarpetive cardiag fuilure ot markally solorgedd N gre viver cvnned 
@ prun te cooncil- lite dueg, Aatked dy yuera and snauina. Dicl (we yean lnter from 

mary casvingne at the age of 28, 

Radingraphically, thote consolidated 20nes pre-ent as diTuse and 
spreading opacitics akwmg the upper mediastinum. above the dizpliraem 
and on vither side of the heart, whose sillinuette becmnes hlurred: the 
w-ralled “shaggy heartTM feature. Cakification may ocour in these dense 
zN0S. 

Symptamatically, these pationts wwially are mercly dvsprenic on exer- 
tion unlk ss there is marked acommipany ing vasenlar obntruction. In sw: h 
cases cor pulmonale will be the predeminating lesion. The thorax s 
usually snall and fmmobile while hreuth sounds, vezal fromitus and 
rosonance are markedly impaired over the aflected ames. Rran: hitis 
and bronchiolitis are not comnon in ashestacis, though seme of (heee air 
prsages may beenme invohed in the Blwo-granulomatens reaction. 

- Advanced cystic bronchicetacis may develop as a result of the fibintic 
o distortion of the lnng. At firt there is mure brone hial distereion and 

soime fluid or mucus may Tuemme trapped in the dilated ducte. Later 
infoction supernones with all the atterdant inSanmatany prctases lead- 

} ing 1o chronic suppurative brnmchicztacis. The symplems in thew cascs 
. do not vary much from conventional varictios of bionchivs tasis evapt 

that hemoapty sis is kess common and cor primonale develops carly. 
Tuberculnsis mav occur in ashostitic sabjuets, but is md mare preva. 

4 Tent mmong these than it is in the gerwral proplation. The kions are 
- not any more wevere than thase usually seen wnd often are limited by 

) the Rlirnus harricrs cansed by the ashestewis, 
Pubnonary carcinoma has boen observed with such high frequency in 

emplovers of the ashedos industry that a causal relatinmbip has been 
mfl-iwml by it autherities. Indeed, prihuemary carcinoma ic coun- 

snable as an eceupational disease in Fagland, Corany and South 
- . Alrica. Mot of the carcinnmata are «qumnons cell epithelionata, Pheural 

mesathesinkoma is alwo quite prevalent, cspecially in crocidolite industries. 
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Since the hmphatic system is nf completedy distroned in ashestenis. 
e pe pls m may sprend difeech Uirougheut the fung in spte of ovien. 
ch il i oie s The dies 0ot re dily ceenr o sid.onis. 

Arhertas bodics nat iclrequentiy ase demosteable in the sprtum, 
where they may wneas di:.-;mtr thoe, Tlonmever. sovere sclusimis 
Is conpatible with their almence, Agzin, aslnsdos Inalies may he quite 

cprevalent without caciding ashestonis. This is racihle Iname the 
majinity of wlustm luddies are lvmad in the alvenlar spoees wlen 
e have hesine engulfed by phageytes. Thoese astuston Ivvlics may 

tuzome incarcersted in goanulematons tissue In atelectasis wnd swzmnlary 
inflammation. S 

In industries in which ashestes ¢ hamdled ctemively, warls are ot 
mcemmonly evperienced at pointe of cutimeons friction, e.2, hande, 
eollier, helt, enfl sones. Many of theee acanthatic kedons are fnlistingnich- 
ahle from henign wurts, but accaskmalh the telltale ransdtive avhestos 
BLurs are ihontifinble. Tator these warts, #f ket untreated, have a strong 
tenddeney to prozress to malipumt anaplasia. Tley shonld, therdore, 
be radically estirputed as soon as they are identified. . 

Impartant feutures in all cases of achestenls are the ovistenee of a lag 
period before the onsct of the symptoms andd the ineserable progression 
of the d'sease despite coesation ef dust esprcure. There is evidenze to 
sipport the view that the fint few years of expawire to asliato- fibers are 
as important detenninants of the final outcome as are mint of the 
remaining vears of expraare, Thus, in one verified cuse, 8 singgle month 
of erpasure to achestos dust in a testile plant i« ne cmniry was followed 
thirty vears Lier in anather conntry b (u'iiting futal acwstonis. The 
intervening peried was one of goed health wnd ne further asbestos dust 
evposures had cccurred. Continued capereure will, of course, aggravate 
the process. The severity of the aslustesis is thue a function of the 
duratian of the evpesure maltipled by the pericad which has intervened 

. between the imeption of cvposure aml the snset of the discase. This 
principle «t the wime time aczounts for the pungicsion of asbevtosis 
after exposure has been divcontinewd. Caces are crtrenthy cropping up in 
men and women who liid workal as pipe insulutors on lilnaty ships 

. Aming the wond world war without since huving had uny further 
athuston rypennre. 

Fr. 58 

r SILICATOSIS 
Ranrnarun Fravines 

! : A, Tasrnn, \nltiple, dhose isegnlar opscitis af unemal sive and fnery ot 
Ve drressubarly dispeoed. Tlickeving of intorbhur foure, Quewishd cnphyoma, 
Tali meiner 27 wcors. Jandm progreswd deadity dinteg hnol 10 venrs, diring which 

dinmaary disaliility dovckped. Patient evpectiraten! ahite chafby maiorial ichnti- 
gd as trovwlite, ) 

A B, Reex Wean, Snwrarenss. Disprsesd Bncar and fiwal infliratinn with facel 
. sem cvmedilation and Intorpere d empliy s matoes wones. Ciutrantion of wpper 
- ) hibes. Carddiae rtation. Cxposed meuindy 0 vock wen ] dust for 23 gewes. Promssive 

dyspara and cwgh Died fm;a con pwhnonale. Characteristic nuk wonl Slurs 
within filwotic pe.rivenons granl. tion tivne. 

L C. Siarr Paavvinrovanes. Dispened Bne wnttling, devreased vasenlar marlings, 
2 ncreases] hilar shadows, denee opacity sight hase, dlentifen] by Litaral view rmling. (— raphy as strlevtatic miklle lohe, Biumbncraply scveshd anunlar cvmntriction of 

X SR right miel e bl leonciuss with distal hecanhintasia. Kot ywwry mon 18 yeovs. 
L . LT, Right miklle ke rescvted. Bronchis stonemd by dume enllar of Eluemed hymph 

T maks cvntaining abumlant petrosvaphically dharateristic slite purticks. Rest of 
IR AR S < T A o fung shrmod small, preivascular, Rletic 

e RS+ et T .L 

. SNt 
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