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November, 1933] A MEMORANDUM OX ASHESTOSIS (4!

tmpoctant to note that the inhalazion of 0 gas tends to raise tho basie
pressure and so to interfere with the cireulation to the tissass.  This
interfurence wus evidenced Ly-the estiuation of the basic bload.pressme
when the ration relapsed tn 173 to 1, instead of the normal S to 1. Tuber-
culosis, by reducinyg the arez of lung tissues available for oXyganatioq
purposes, dinsinishes the winonng of oxygen carried by the blwod and as
& result interferes with the oxidatiom of the pepuitimate products of
digestion, giviny rise to toxins which by themselves tend to raise she basic
bressure.  [Por tais reason, whetler the basic blood-pressure be raised as
2 rasult of tuberculosis or by the inhalation of CO gas, or both toygether,
the fact that it was so raised was aa importaat fuctor in cunnection with
the prognosis of such a case.

s REEFIEREXCE.

(1] Stzraeys, G, Awvorn., * Heart and Spicen im Eealth acd Disease,”
1932,

A MEMORANDUM ON .ASBESTOSIS.

By F. . A, Memewerner, MUD.
Oue of HIL Mrdival Luzpastorn af Fuctorirs (Geeat Prituin).

IL—IxTROoDUCTION.

TH1s industrial disease of the lungs due to tke inhalation of asbesios
dust, 2lthough only recognised and accepted recently as an entity of sericys
impors, kas beeu, during the past few vears, the object of much careful
investigation in various countries. In Geeat Britain this has . culimizased
in lezislative action to control the disease and to provide {or ‘the
comvrensatiorn of affected workars. '

It is tiwely, therefore, to pause to review the positicn in the light of 2l
the krowleGoe obiained concerning the disease, aad to appraise the value
of the preventive measures adopted, considering critically not ogiy whather
they arz adequate for the purpose, but also whether they ar2 neceszary,
No matter what the pacticuizr occupauional disease may be, such 2 survey
of the position is necessary from time 0 time in the interests both of
employees ard emplovers for the vesson that, although, ethicaily, the
provision of n:easares or the prevention and compensation of an cecuna-
tiooal diseass is uzassailable, itis vone the less true that the ineposizioza by
legislative sanction of conditions of employment o an industry casts a
definite Snancial burden no: only on the industry as a whole, but aiso on
indiviéual emvloyers and emplovees. Moreover, since wethods of wwany.
facture ure essentially fluid, and changes in processes frequently result ip a
modification of the associated risk frow occupational disease, clearly the
compensation law and the scape of the preventive regulations avplied ta
the industry must be modified also frons time to tite .in confornuiy with
the alteved risk.

In the case of asbestosis, evidence already available is amply suwitcicnt
to demonstrate conclusively the pecessity of particulurising it as a come

03453




0 ‘ TUBLRCLL [Novemier, 10843

pensatable industind discase and of emacting rewuiations for the industry
designed to rontrul the incidence of the disense wad ultimalely to abolish it,

Asbestosis is a4 new disense which illustrates ondy tno clenrty that the -

et of civilisation does noe solely conler benekits on the world, Lut also
Rarasses man with new problems and pervplexitios and with new discases,
or by the dissesnination of discases fony thought circunseribed.

-

IL—Tur Narrue of Asukstos AXD THE GROWTIC UF TIne
AsuEstos INpustay.

Ashestos was known to the ancients as 2 substance, believed to he of
vegetable origin. with unique properties: it could be spun und woven to
form a non-inflummable cloth. For this reason and because of other
attributes it was an early scientific curiosity aod had an extremely limited
yogue amongst the patrician element for sowe purposes, as, f{or instauce,
funeral wrappiners and Linp wicks.

No serious attempt to exploit commercially the fire-resisting nualities
of asbestos was made untii the latter pars of the mineteenth ceutury, when,
in 1876 in Italy aod in 1373 in Capvada, quarrving of the wineral was
cormmenced. Some vears elupsed, however, before gificulties in manu-
facture were overcome and advantage taken of the obvious potenualizies of
the mineral. Since shen the increase in production has been remiaciable.
Ia 1580 the world production of asbesios was lictie over 300 shorct tons : it
reached o 35,000 short tons in 1500, to over 200,000 in 1920, acd to over
430,000 in 1929. From 1910 to 1929 the world production of asbescos
increased over fouricld. The tmports of asbestos (all gracast 1mto the
Uaited Kingdom rose from 15.591 tons in 1922 to 33,520 tocs in 1927,
The figures for 1927 refer to Great DBritain and Norzhern Ireiand only.
Of these quantities, 8,54+ tons and 3.794 tons respectively, were re-exnored.
Thus the consumption of asbestos in this country trebled withia five
vears. - '

The fibrous minerals commercially known as asbestos are silicates, the
silica being combiged with metallic bases, maicly magnesium or iron aad,

“to 2 less extent, calciam. sodiuw or aluminiuw. he tevm is 2 collective

name applied to a variety of silicate winerals which differ from each other
ia caewical composizion and naysical properties bus resemble oce apother
in theiv finely fibrous nazure and tiexibility. Their valge depends oo the
facility with which they can be split up into long and dexible fires far
spinning and weaving, oo their resistunce to heat and acids, azd on theair
lasulating propertias with respect to heat and eleciricity. Varieties of
asbestos possess these characeeristics in differing degree. Qther Droperiies
of these minerals also Gnd uses in izdustry.

Practically speakiog, all that goes under the nawme asbestos in commerce
is either fibrous serpentine. or a fibrous wigeral of the bornblende group, of
which thesmest important ave crocidolits, wmosite and tremolite.  Serpen-
tine asbestos or chrysotiie is essentially a hvdrated silicate of maacesi‘um.
coataiging little iron and almost oo caleinms, The hornblenda varieties
contain less magnesitun and usaaily wore ealeivm, almminivm aad Iron-—
crocidolite and wwmosite being mainly silicates of iron.

-The tield of uuility of asbesios products has tapidly expanded azd to-day
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is very large: constantly new uses for asbestos are befay found. ‘Ihe
mineral, the vacn, ar the fabric, CONIINRas, OF ia ttCOrporat 2 i, 2 vast numiep
ofarticles, ranging lrom matches to fltee pads, frouy prints to veeting tles,
from high pressure jointing ta clecteodes. and from brake-linings to tasu-
lating materinls in great variety, The phenvimenal expazsion of the wozov
ear industry in the pust twenty vears hus caesed a corresponding increase
in the dewmand for ashestos fabric brake linings, asbestos compusition ¢lutei
rings, and latzerly of moulded asbestns heake limings.  Many other exaruples
will cote to wmind.

The number of workers employed in the quarrying of asbestos and in
the manufacturs of ashestos-coatining materials nnd arcicles is consider-
able, but the indusiry is very small as comonred with, for example, tire
coal wining industry and. fortucately, only a small proportion is exposed
to risk from the inhalation of asbestes-coutaining dust. Ia 929, ia
Canadz, which is responsible foc T0) per cent. of the world's production of
asbestos, 3,144 were empioved in asbestos mines and mills, znd a further 351 7
on the maoufacturiog side {1]. Ia this country it is esliwated that the
oumber of workers so exposed in manufaccuring processes lies barween
2,000 and 3,000. It is, thereiore, zeariy comparable, in point of zuuiber
of workers exposed to appreciable risk from the inraiation of dus:, to a
siticosis-produciny industy such as the refractories industry.

ITL.—Tsxz HISTORY OF ASBRESTUSIS AND Ifs RrcueNiToN is 4
. "SPECIFIC INDUSTRIAL DISZask.-

Asbestosis may be defined as a specific occupational disease of the fucgs
caused by the inkalatioe of asbestos dust and characterised by progressive
replacement of the essential active fuoctioning cissue of the lung by inactive
non-funciioning fibrous or scar tissue.

It is essentially a pneumonokoniosie, a fibrosis of the-lungs causec by
the inhalation of dust, aud thereiore is in the same category as silicosis,
weich disease it resembies in some respects while differing considerably in
others.

The first recorded case of asbestosis was that of a patient wwho cied iz
1300 ia the Charing Cross Hospital, London. All thzi is known of ibis
case is contained in the evidence given by Dr. Montague Mursay before
the Departmental Committes on Compausation for Taduszizial Diseases in
1906 [2]. The patiens, aged 34 at death, had worked with ashesios for
some fourteea vears. Post-mortem examination ravealed extensive Glifcse
pulimonary fibrosis with no evidence of pnlinonzry tuberculosis. bis man
stated that of the 10 men working ia the cardroowm when he went int
it, he was the only survivor, all the others having died at ages round
about 30.

‘This Committee was unnble to obtain any evidencs of additional cases,
but in the same vear (1906) JMacrchand aand Riesal noted the presence of
unusual bodies in the lungs of an asbastos worker {3]: in tke snue vear also
in the Irench official Lutletin de I'lnsprction dn Truvail (1] the hiza
mortality in an asbestos textila factory is repocted upon and considered us
probably due to a pneumonckonicsis {rom the asbestos duss.

In 191u, followinyg a death certified as ** acute pulmonary phthisis in aa
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72 TUBERCLE [Novewsker, 1743
ashestos worker™ and an unverified veport thal seven other dexths from
phthisis had occurved in the snue lictory [5], a snrver of the sy by
the Buritish Iactory Departiient did not disclose zay evidence of the
existence of a serious health hazaml in the industry, nor were the replies
L0 inquities made to the Canadian Goverament suggestive of the existence
of such a condition amongst the workers in the aoarries and milis, AS
the renuesi of the British Home Oflice, however, Professor.J. M. Deattia ia
1912 conducted same experiments on agimals aog cancluded that the
inhalation of ashestos duss would cause a mild degree of fleosis.

Although definite proof was not fortheoming at that time, thers were
reasonable gronads for suspicion that the inhalation of much asbestos Gust
was tosome extent harmiut, and so from then oenwnrds the Britisa IFactory
Department pressed far the instailation of exhaust ventilation in the moze
dusty processes.

In 1914, Fair demonstrated to the Medijcal Scciety of Hamburg (3]
the lungs of an asbestos worker with poeunronokoniosis and twentioned
the accurrence of 2 large number of crystals in the lungs, but éid not
desczibe them more closely.

In 1917, ducing the Gureat War, the Buritish Factory Department
considered the matter again, but no [urther evidence inerhmiesting asbestos
had come to light either at home or abroad, acd therafore no further acsion
could be taken.

-It was wot until 1U24 that anything further of moweant ocerrred: in
thet year appeared 2 note by W. E. Cooke {6] concerning sae deash of 2n
asbesios worker in which examination reveajed not only exteznsive lesions
of pulmonary tuberculosis. bue alse evidence of pulmonary tbrosis of a
diffuse nature, which he atcributed to the etfects of asbestos duss. 'This
case was fuily described by Cooke znd .Stuart McDonald in 1927 L7, 81,
In the same year Cooke and Hili {23] and McDonald (3] gave the first
detailed description of what are now kaown as the asbestosis bodies. The
latter confidently asserted that they originated from the asbestos dost
indaled in the lungs and gave definite raasous for this opimion,

While from the practical point of view the wtiological relationship in
this case between the inhalation of asbestos dust and fibrosis of the {ungs
would have been sivangthezed by the absence of 2 tzberctlons infezsion,
these two papers were, however, of the greatesd importance and focussed
the attention of investigators on the subject.

A few weeks later H. L. Seiler 9, 10] discoverad 2a
with signs of 3 diffuse vulwonzry Sbrosis with no evidence of 2 tuberculous
infection; fucther investigaiion revealed no presituptive cause for the
fibrosis other thau the inhalasion of asbestos dusc.

This case, at that time the third of which the Fzetory Department kad

asbesics workar

- knowledge, was, however, the Srst in which the four essentiz) condiiions

necessary to establish a relasionship Lebween the inhalation of asbestos
dust and the devclopment of pulmonary fibrosis could be demonsirated.
These conditions are ;-— )

(1) Woul invelving exposure o asbestos dust.”

2) The existence, demonstrable clinically and radiologically, of a dedzite
pulmonary fibrosis, .

pum————
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November, 1943] A MEMORANDUNM ON ASBESTOS(S 3

(Y The nbsence of peevions or Present infectioes known ta cause
pulonary fibrosis, e.g., tuberculosis, intinenza, ov preunienia,

¢h) The absence of previous ov present work involving exposuve to other
dusts, which mixht canse pulmonary fibrosis. .

When, thereiore. the investigation of Seiles's case showed thut other
industrial and infective causes of pulmonary tibrosis could be exciuded *
definitely, the necessicy of deciding whether the stpervention of this disense
in an asbestos worker was ag exceptionnl occurcence, or evidence of a crave
health risk in the industry, was appavent, and a comprehensive inquiry in
Great Britain was commenced in February, 1428, This invaestization
involved the clinical examination of i workets, or approximately 1673
per cent. of the estimated population at risk from pure ov meazly pure
asbestos dust: 133 were examined tadiologically and great care was sakan
to exclude all workers whose lungs might have been afected by previous
work in otber dusty occupations. The influence of work in ditferen:
processes was assessed and the relative istiness of them estimated. The
resuits of this inquiry were pubiished in 1930 {11,12] and except where
indicated, the conclusions and data giver in this memovandun: are cerived
from it and from the results of the firss cycle of the statutorv periodic
Medical examinations in the asbestos indusicy. Between the beunnizng
of 1925 and 14:iU, and since, a number of other papers dealizg with the
clinical, pathological and radiological sides of the subject have been
published both here and abroad. Many of these are referred to and ave
noted in the bibliography appended. Untorturately no other generai survey
of the industry has yet appeared in print.

IV.—IxFour~yces wHicH Driavep THE RECOGXITION OF AsnEsrosis
AS A SPECIFIC INDUSTRIAL DISgasE.

It is of some importance to consider why, if asbestosis is a serious risk,
this industry kas only recently excitad attention by reason of its raw aaterial
becowing suspect as a cause of industiai disease, :

Several factors have contributed. but the main one a2ppears to be that
in the past it was not practically possible to cbtain proof of the injurionzzess
of asbastos dust. eansideving the limitations iniposed by the state of the
industry, aad the point reached by research work into the reiationship
between dust inhalation and diseases of the [ungs,

In the closing vears of the ninetesnth century. the position with regard
ta dust diseases of the Jung was chaotic: whiie it was realised, as had been
kpoown for centuries, that work in certnin dusiy occupations was dangerous,
since so many workers died of lung disease. the nature of the diseasa, the
precise causes and theiv mode of action wers the subject of acute controversy.,
It was not so long before (in 1866) that Virchow, the grent pathologist, a¢
Iast admitted the possibility both thac dust wmight be inbaled ang night
cause discolouration of the luny [1:14],

The literature was overlondad with many special names invented, sote
on very slender evidence, to descrile the supposed cifects of partienlar
dusts. Some of these teris for non-existent cominilions stil} crop up to-day.
From MUY onwards the attention of Governments and private investieators
Lecawe more and niore focussed on what is one of the gravest problems of
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74 TUBERCLE
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the aye, that of the prevention aad cantrol of pulmonary disease amongst
workers in what ave now known as the silicusis-producing industres.  [n
1902 and 1901 she Milner Conmission on Miners' Phthisis in South Alrien
pursued its investigations, to be followed by another Comuwmission on Che
sanie subject from 1407-10, and by a thivd in 1U-12. The achievettrents

_of these Connnissions and the succeading labours of the Miners” Phthisis

-

Prevention Comunittee, and the Miners' Lhthisis Medicai Burean are
classical. In 1914 the British toyal Comnuission on Matalliferons Mines
and Quarries, in its repoct, stated tpe position then with extreme clavity as
follows: “ We do ot know whether other dusts Lesides thuse containing
free erysialline silica induce a pathological condition in the Inngs, though
the experimients of I'rofessor Deattie on agimals sugrest thas this may
cecur ' [14], : ~

It appears, thevafare, that this focussing of energy on the all-important
problewm of silicosis, and the production of proof thit the inhalation of free
silica was responsible for the production of fibrosis of the lungs amongss
workers in so many industries, tended to obscure the possibility that dusts
other than those containing free silica might be iojurious. Ia facs, it seems
that the Royai Commnission's reservation qnoted above slioped {rom mwemory
azd the opinion grew that, from a practical point of view, if a dus: cociained
free silica, it was harroiul, if got it was negligible.

The second factor was the size of the Industry.  As mecntiooed above,
ooly little more than 2,000 workers ia Great Britain are exposad tg-day
to an appreciable risk from asbestos dus:, and these ave disicibutad in-
vavious parts of the couwntry. Much less than this numnber have been
employed in the wore dusty, and hence nmiove risky, processes for five years
‘or more.

As noted above, the industry has expzoded at a remarkable rate, but
even <o it seems probable that not more than between 33,000 zcd 10,060

workers in the world are exposed to-day to an appraciable risk from the

inaalation of asbestos dust.
Sere ave, of course, no precise daia on which to assess this zamiber
accurazely, but this estimate, which is based on the available tigures fov
Great Britain and Canade, and the statistics of she world-preducsion of
asbestos, may oot Le far from the trush.
¢ is useless 0 look in the mortality statistics of various countries for
aay painters that combined silica, far less asbestos, is dangerous. It was
this very facz—itne distinction 233 reflacied in the vital scatistics between
incusiries where there is exposure to free silica and those in which the
exposure is to combined silica—swhicia 2t the same time incriminated free
silica and apparently absolved combined silica. T'hat this was the bosition
1s quite evicenz on reading the evidence subwitled to the British Loyal
Comuission on Metalliferous Mines and Quarries in the year just prior to
the Grea: War. Incidentally, the fact thas the vital statistics do not reveal
an increased mortality from pulonary disease amongst workers exposed
to combined silica suugests sirongly now that only same silicaze minerals
ave danygerous when inhaied.
Another important factor which prevented earlier recognition of the
disezse was that twenty vears ago radiogravhy of the luges

: v was in its
infaacy, and oaly just previousiy had thas invaluable aid to

dtaznosis heen
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Novewber, 19331 A MEMURANDUM ON ASEESTOSIS 79

applied serionsly in the investigation of silicosis {155, Morcover, the
adiographic picture of develuped asbestosis is distinct from that ol typical
siticusis and when campared with the latter is, in the absence of deiinite
knowledye, likely to be dismissed as of listle impoct.

It is casy o0 understand, therefore, the inlluence of these and other
factors in delaying the recognition of the disexse; as isso often the cuse,
twnchh may be surmised with accurncy. but proof wmay have to awail
advaoces in collateral lines of research.

V.—Tuz Maly FEATURES nF THE IMsrask—Diaaxosis—LTir Sweyee-
CANCE OF THE ASBESTOSS JoDieEs.

Asbestosis—the pulmonary fibrosis of ashestos workers—is insidious
in its onset, irreqular in its course, and variable in its mode of termina-
tion. It is heloful to visualise the disease, as the slow growth of librous
tissue {scar tissue) zround the bronchioles or smaller nir tubes of the iuags
and between the air cells wherever the innaled dnst cowes to rest: o
conirast to silicosis the former is the important site of deposition of
asbestos in the lungs {30]. While new fibrous tissue is beirg laid down
like a spider's web, that deposited eaclier gradually coutracis. This
fibrous tissue is not only useless as a substitute {ov the air celis, but with
continued inhalation of the causative dust. by its invasion of new ternory
and consolidation of that already occupied, it gradually, and litenaily,
strangles the essential tissuss of the luags.

In common with other esseotial orgaus of the body the luags have

a large reserve of tissue for use in emergencies and to peruit ol a
diminution in fuzctional capacity due to advancing age or disease. Fou
this reason and Lecause (ibresis of the Jungs is essentially 2.lacal diseese.
it is ouly when the fibrosis progresses to the extent of obliterating this
reserve, that undue shovtness oi Lreath oo any extra efiort draws the
worker’s atlection to the fact that his hezith is oot what it should
be. The other symptowms of the disense, such as cough. are equaliy
unassuwing, acd are readily ascribed to some comuwon and trivial
cause,
~ Frow this point the progress of tha diseasa is more rapid, since it is
now encroaching on the remainicg sound tissue of the langs, alveady oanly
just sutlicicnt $o mainzzin the worker in his ordigary daily activities.
Ultimately, if no acute respiratory infeciion has precipitated a fatal
termiication, 1 stage is reached whee the lungs can do little rore
than maintain life, and the sbhortuess of breath hecomes sxtreme.

Usually the fatal issue is deterizioed by the onset of soure acule
infection with which the remaining undamaged lung tissue is quite unnbie
to cope : this is commonly a low grade bronchopneumonia, but may be o
lobur pneumonia, broachitis, inluensa, ov, less often, a subacute tubercuiar
infection, \Vith the exception of 2 mild degree of bronchitis which is
move often techanieal ju oricin and not infective, being due to icritation
of the retained duss, there is no evidence that the existencs of deveioped
asbestosis predisposes to the onset of such neute infections ; but if, howeaver,
an acute infection does supervene, the presence of the asbestosis seriousiv
inupairs the chance of recovery. Detaiis of cases in which the terminal
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infecting was tubercular conld he given which demnnatrate this wlded
risk unenuivacably @ in these cases the nnset of the tuberculosis was
indubitably recent in orizin and undoubtedly  precipitated the fatal
termination, biut on postaportem exassination the extent of tha tuberenlar
lesions wus cleariy insnflicient to have cunsed death nnder ordinary
circuunstances.

In the absence of interenrrent infections the filiwosis may proyress toan
extreme degrer; bronchiectasis, ann-tubercular cavitation nnd spontaneous
pneumathorms may accnr, but ultimately the strain of maintining the
circulation through the pactially strangled lunes becomes insupportable,
general dropsy with an enlurged lver appears and death ensnes from siow
beart failura,

Intercurrent attacks of dry pleucisy. which are pactially respousible for
the considerable thicikeniog of the pieura which oczurs. ave common, but
usnally only cause slicht and temporary disablemert,

Clinical Signs.~The miost importane single clinical sizn is that of
diffuse bilateral impairment of the percussion note : this is slight in deqree
and best elicited by very light and rapid percussion of the back of the chest
from apex to hase on each side. and is associated with a slignt senose of
vesistance. ‘The other physical signs do not differ maceriaily from those
presented by silicosis and need nos be detailed heve.

The symptoms exhibited also, as might be expected, closeiy vesembie
silicosis. Ior a considerable period the disease causes aluios: no incoa-
verieace to the worker, and fora lovg time the symptoms may pass almost
nunsticed. Detween 5Uand G0 psr cent. of cases of asbestosis cowupizin
of cough and of undue shortness of breath on exertion, and show a duski-
Dess or slight bineness of the lips which contrasts witk the general pallor

of the face not uncobumuonly seen.

Diagnosis.—In common with other forms of pgeumonckoniosis the
diagnosis of the disease is fraught with difficulty; particnlarly is this the
case in the early siages, in the Jate stages when asscciated with pulmonary
tuberculosis, and in any staye if the disease is implazzed oo lungs already
the subjecs of emvphysema, or if some intercurrent icfection has sunervened.

The dbrosis, although dituse and bilateral, may be mest marked
basally and on one siée: less comumouly, the bases may be more or less
emphysematous and the maximum fibrosis in the cencral zozes of the
lungs; ravely, the fibrosis is wost warked in the apper puctions of she
lungs. These factovs modify the physical signs preseac, as also does the
pre-existent state of the ckest, aad <f the lungs upon which the fibrosis is
implantad. Tke signs, however, are oot so tenuous. 2s has been sugoesied,
that it is impossible to make 2 diageosis with fair certninty on physical
examination alone. Rudiographic exaumination of the chest is, however,
invaluable and should never be negiected. A high lavel of technigue is
required and this shonld be standardised : a technique which will produce
an exceilent fili aond demonstrate adequately silicotic lesions may fail to
reveal the asbestos {ibvosis cntirely, or move often pavtiaily ;| in the latiey
case the radiograpitic picture is° not only incorclusive but imost
misleading.

The cause of this is not far to seek and lies in the essential difference
between the two types of fibrosis.  While typical silicosis consists of dense,
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Novemher, 193] A MEMORANDUN ON ASBESTONIS . 77
discrete and fairly large nodules of (ibvous tissue embedded, 38 1% were, :n
tnoce or loss normal .md even slighely ** ballocned 7 {ung tissue, typrend
ashestosis consists of 2 network of librous tisswe pormealing the lung,
the nir cells in the immedinte vieinity tending less to ** ballcoa ™ than to
collapse. .

Minor vaziations in technique, therefove, will liave in the case of the

silivotic libvosis compacatively licsle edfect in reducing the contrass between

the nadules and the sound lung oa the resulting filiy, and the vermissible
margin is fitivly large ; not so, however, in the case of asbestosis. since the
fibrous tissue lesion is far move ditfuse and the arens of relatively sound
lung tissue, with which contrast must be obtuined if the tibrosis is to show
on the film, are small and interspersed in the fibrous tissue networic:
hence. inthe case of asbastosis, tmuch cave is necessary to take advantage
of the swall contrast available and to produce a film of veal value in
diagoosis and prugnosis. ‘Toe ascerainment and standacdising of o

opl:mmm technique for this purpose is a complex problem which is oces v
ing the atteotion of the [ndustral Palmonary Diseases Cowwitzec of ibe
British Medical Research Council,

This fundamental diiference between the two tvpes of fbrosis refer
to above is of great importance. explaining, as it does, a number of
features of the ' disease.

The diffuse dispersion, as it were, of the fbrotic lesions iz the lupas ia
psbestosis as compared with the discrete localisation of the lesioes in
silicosis is reflactad ig bosh the physical signs and the radiogrupzic pictur
of the disease—the diffuse slight gemeral imwpaicmeut of the pevcussion
note, and the diffuse ground glass appearance 16l or \'eiIing, as it were,
together with the Gine pmhem mostling of the radi tograpaic ilm, berny
smkm The tendency to aniformity and the unobtrusive nacare of she
sywptoms, physical signs and Ladio"rﬂnmc appearances are at the same
tiwe the 1wost outstar rding and the most deceptive features of the
disease.

The radiographic appearazess of the developed or advaoced stages of
the disease are disticetive, although they ars zot apeciiis, While, 25 is
the case with silicosis, cerlain vadiographic appezrances may be looxzd
tpon as typical of the discase, fe'u.m.x'l\' wcdideations ¢f and deparzur
from the t¥pical picture oceur,

No one who nas the opportunity of evmix_ing o largs number of
radiogras of the laugs of workers in diffevent dussy occupatiors can {ail
to appreciate the infivite gradations which appear and ho ow it s possible
to duplicate 2 film fram a worker in oge industcy with a fila from o worker
in anocther totally distinet industry.

Badhaut [171 was the st Lo de:cubt, the fize tvpe of fAbrosis which
can be czused by an inorganic dust containing no free silics, and to deaw
attention to its setious rature

An iuquiry in the United ‘\mtes f18] showed that in cases of silicesis
in granite cutbers the rediogranhis features were' atypical.

]’.u coast and Uenderurass {1Y], in their cotuprchensive review of the
whole subject, have given 1t as thete view thad the appearances of asbestosis
in the radiographic lilm ave not spectiic for thac duse, and there can Le oo
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douit but thal their opinion, Jonnded on 2 very wide "esperience of
radiography of workers in dasty traudes, is the correct one.

In developed cases of preumonckoniosis. however, the [ririv farge
diserete mottling of the ' snow-stornmr © of silicosis ami the fine pin-hend
inosticd ground glass appearance of asbestosis, do, it seems, represent the
two typical extremes and reflect the two types of lesion found in the lunys,
. the discrcte noduiar silicotic type and the fine network of the asbestssis
type. The infinite gradations that one sees in filus of workers expused
to ditferent inorganic dusts, often in mixuire, therefore, it appears reason-
able to suggest, represent the etlects of the components of the dust
encountered. according to theiv relative preponderance, on the lungs, and
the radiograms accordingly appreximate more to one or other end of the
scale. In geneml, therefove, bozh the pathological and tbe radiographical
appearances do appear to veflect more or less proportionately the zctiocs
of the tibrosis-producing silica and silicate. NRadiogramus of certain graaite
workers, of certain pottery workers, aud of some mixers of boiler covertngs,
present examples of soize of these gradatious and illustrate this poiot.

In workers exrosed to the igsulating material known as* magnesia ™
{83 per cent. magnesium carhonate and 15 per cect. asbestos approxi-
mately), with signs of pulionary fibrosis, one finds a type of radiogram
which is totally distinct from either typical silicosis ov typical asbestosis,
and [rom appearances intermediate between the two. It is impossible
to sry what the underiying lucy lesion may or may not be, 2s 20 autopsy
findinzs ave available. Haynes {20, 21, however, states that magnesia.
is a dangerous dust, so the radiographic picture way truthiully retect 2
moditication of the asbestos fibrosis effected by tlie introduction of a
prepocderance of a wore quickly soluble dust.

Radiograms of asbestos workers are very puzzling, more so ttan in the
case of silicosis, when it comes to assessing the degree of asbestosis present,
particulaviy in the eaclier stages, and also in wouten. owing to the snadows
casi by the breast tissue. Keating [22], of the Silicosis and Asbestosis
Medical Board, bas pointed out that pregnapcy may produce a mottliag
suggasiive of asbesiosis. Presumably this is due 10 pressure ou the
diaphragm as well as to engorgement of the breast tissue. Tha Slm was
one of an asbestos worker with less than two years' exposure. loo skort
a time to preduce radiographical appearances of daveloped asbestosis, in
the absence of an additlonal period elapsing singe tke last exposure to
permic of the developtent of the fibrosis. Oon first examination th
film was very suggestive of developedl asbestosis, but on close examination
in the spaces between the fine mottling the lueg field lit up well, which
would not have been the case if the picture represented developed
asbestosis.

In the light of present kzowledge, therefore, one can say that asbestesis
cannot be diagnosed with absolate ecrtainty on either physical exanination
or radiclogicat examipation alone: with the aid of Loth, the pneuwwono.
koniosis can be dingnosed with cevtainty 1f present in sowe degree, althoughn
not necessarily to an extent suflicient 1o cause either symntoles or acy
disablement. Dut it is not pessilile to say from pnysieal and radiographical
examination that an asbestos werker has not, trapped in the lusgs, an
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amount of dust suilicient ta canse the develupment of sevious {ibeosis
afeer a lapse of tinee, .

The greatest possibie ail to the dinwnosis of ashestosis is ta hav
available for eomparison i series of filins of ashestos workers, together wi
their whole history and the post-mortem findings if death has aceneved.
The (estions of degree of disablement and prognosis arc discussed
later.

Ve
th

The Ashestosis Bodies and their Siquificance,

Ia addition tn spicules of ashestus, which may be verv numerous. and
other particles identitied by Cooke [T] as derived from tie raw maternyl,
certain foreizn bodies are found in the fungs of ashestos workers.

These bodies were fiest seen apparenty by Marchand and tesal in
1906, and Iater by Fubr in 1914 {31, bat Cooke and Hill T34 and
Mclonald {S] gave the first detailed description of theus. They ave
wicroscopical in size, of a yellowish brown colour aad of vacious shapes,
but commonly with an elongated beaded appezrince and with one or beth
eads bulbous. Gloyne (241, who gives the most comprehensive deserip-
tioa of them and their attributes, illustrates 44 various forms.

They give both the Prussian blue and amuwoninm suipbide reactions
for ivon, buat do not stain with ordinary agiline dves, but may be made :o
take on colour by 1uethods described by Gloyme which enable their structurs
to be studied more precisely and aid ig photomicrography. The samge
observer has opened ap a new tield in this ccnnoection by the usa of infm-
red wethaods of photomicroscopy £25]. They are found in sections of the
luggs, sometimes in enottuous natnbers, in direct filtns frow the lung juice
at the thue of the post-mortem examination [25], in the {uice ovtained
by luny punctuve during life (Stewart and Hzddow {271, tirst swogested
by 8. A. Henry), oceasionally in dicect filws of the sputum, but frequent!y,
although wsually in swall pmnbers. ater digestior wiik antiformia and
centrifuging (Stewart and Haddow {281, They have been detected in the
freces (Gloyre {297), :

Dewirtz {48} aad Gloyne (24] have both independently failed to find
them in sections of the asbestos covps, which ace connuon amosngst asbes:os
workers and are caunsad by the icrication of the retained portions of spicuies
of asbesios whicl have penecrated the skin and broken of.

In exgperituentally dusted aniwals thevoccur in the lungs of guinea-pigs
after an exposure of approximately seveaty days: im the rabbit thev nave

" wot been discovercd after exposuras as loag as three-hundred-andithivev

3

Gioyre (24] found ore in a wild rat cauyght on an asbesios factocy premises,
Schuster {31] in a dog, long residen:in za asbestos factory, could fad o
trace of the asbestosis bodies, although the lungs showed typical asbestosis.

Asbestosis bodies are 2ot found in asbestos dust, but McDonald caie
to tha definite conclusion thai they were devived from asbestos fibres
modified by residence in the lungs. The asbestos Abre forming the certyal
core in the asbestosis body was identified by Gloyvne [32]. The typical
hodies jinve not Deer fourd ia any other disease, but forms !s'llperﬁ'ciaflv
rosersbling them have been found in a coal mines (Tylecote and Shaw
Dunn (34 and Cooke {431). How far, therelore, is the presec

duys, and in che white rak they are very rare (Gardner and Cummings {300,

. : : ce of the
bodies inz the sputum an aid to diagnosis of the disease ? .
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Since they are found in the lungs foilowinye very short exposire to
asbestos dust—Simson {34 ] has recorded the presence of the badies in o
buntn bunyg from a case with a history of only two months® CxXposre—the
fact of their presence in the sputtin can only be said to be indicative of
exposiire to ashbestos dust.  Where, however, the Lodies are found in
clumps, instead of individualiy, in the sputun, identical with the chufngs
seen in sectious of the (ibrosed lunys, their presence points to disinzenration
of lung tissue, and it is suggested (Stewars, Lattersall and Hzddow (3.
thas n such cases they have a far greater significance and has it is
veasonable tu cogelude that there is a defimte underiving asbestosis.

Since they niay be found in the lungs, at anv rate up to fourteen vears
after the last exposure to asbestos duss, their presence does ot give any
clue as to whether the exposure has been recent ot long past.
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than for the thoracoplasty. If we tako a broad-minded view of the
presence of bacilli, and allow an open tubercuious case to restart work, it
is always as 8 result of mature reflection. 'We take the patient’s personal
circumstances into consideration, and sce that all necessary precautions
are observed.

The long cure that we deem absolutely necessary after the opceration,
and which is mostly dependent on pathologicni-anatomical considerations,
is & sufficient proof that we considor plombage as simply a process of

collapse, which, in a relatively limited number of patients, can be applied
with advantage.
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A MEMORANDUM ON ASBESTOSIS. /

By E. R. A, MEREWETHER, M.D.
O . One of HM. Mrdical Inspectors of Factories (Great Britain),

Az

, (Continued from P. 81)

VI.—ONseT anp MATURATION OF THE D1sease,

Within certain high and low limits, the concentration of dost in the
air of workroorms is the determining factor in the onset of the disease, and
also, within limits, concentration of dust and length of exposure determine
the incidence rates in different processes in the industry, Thege limits
will be discussed later as they have an important bearing on the scope of
preventive measures.

Asbestos has a low specific gravity, is comprratively brittle, and the
fibres nay be split longitudinaily, apparently to ax indefinite degree, since

“~ there is no ultimate fibre comparable to a vegetable fibra such ag cotton, L2 3
Asbestos fibres have been measured down to a diameter of 000075 mm., A
but it can be demonstrated that even the finest filament mensured is itgelf 3 oy
composed of fine threads (Ross {1). Y s

Any manipulation of asbeston, therefore, produces dust, which is eanily N J R
projected into the air. Different varieties and grades of asbestos alsn o I
differ materially in dustiness, h § el
Exposure to nsbestos for less than five years can result in the develop. R
ment of & degree of nsbestosia suflicient to cause death, Commuonly, é_r é’;\‘
however, cases of definite nabestosis are not dircovered on examinntion ir o -:&
within five years of commencing work, nlthough n few nre found. Thus. B R ;ﬁ
amongst 89 asbestos workers with under five yenrs' employment examineid NG PR
in 1928 and 1921, go case of diffuse fibrosis clenrly due to ashestos was aa 2 o%od
discovered, and amongst 749 such workers examined reccatly by the b'a T
Silicosis and Asbestosis Medical Board, onty fonr cases of RRbeRrtosis were R %
found. Amongst those working who have been employed between five E> ,
and ten years the incidence rate is appréciable, and alter ten yenrs’ employ- N o
ment a steep rise in the incidence rate occurs, and of those cainploved for P LR
twenly years or longer more than one-fonrth were found by the Banrd T '5*
to be aflected. The incidence rates for the pericia of employment 0.4 ¥ oo
years, 5-1 years, 10-19 vyenrs, and 20 years and over, found from the q! i’a}i‘
i 08
r\ﬁ ::'.i_".::
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examination of 1512 warkers by the Board, are proportionate to the figures
1, 50, 3004, 33,

While these figures show clearly the increasing risk with continued
employment, it would be wrong to assume that the opposite infcrence
which the figures appear to support—that so long ns the period nof
exposure dves not exceed five years the rigk of contracting asbestosia is
Rlnost negligible—is correct.

Unfovtunately, thut inference is wholly untenable. The fact is thnt
work in n dense concentration of ashestos dust over ncomparatively short
period will lead inevitably to the development of o profound fibrosis,
provided that the worker lives lony enough for it to develop. It has been
shown that experimentally in gruinen-pigs librosis due to inhaled asiestos
commences alter about five hundred days’ exposure, and the inhaled dust
trapped 1n the respiratory bronchioles remnined localised there for at least
two-and-a-third years (the tength of the expetinents up to the time of the
report ['_Iltij).

Of the fatal cases in CGireat Britain of which full particulars are
available, in two, exanunation over fourteen years nfter the last exposure to
asbestos revealed numerous nshestosis bodies. Since these bodies are
merely aitered asbestos fibres and atill contain an internal core of asbestos,
and since wnaltered aslicstos fibres also can be found in the lungs years
after the lnst exposure, it in evident that asbestos dust teapped in the lungs
remains and continues to exert its fibrosis-producing powers for at least
many years. .

¥xamination of the particulars concerning cases of asbestosis in con.
junction with the relative dustiness of the processcs at which they worked
leads to the conclusion that, while incrensing concentrations of dust in the
air reduce the period before developed asbestosis occurs, after a certain
high concentration of dust in the air is reached a further increase in con-
ccatration does not further reduce the period of " naturation,” as it may
be called, of the fibrosis. Similar considerntions also show that below a
certain conceutration (which will ba referred to later), development of a
disabling degree of asbestosis will not occur within the space of an average
working lifetine.

It follows, therefore, nnd this is important from the practical point of
view of prevention, that  certain minimum '’ fibrosis-producing amount,”
a8 it were, of asbestos dust must be trapped in the lungs in order to
produce a polentially disabling or serious amount of fibrosis, and also that
acertain ' mnturation ' period must elapse before that amount of fibrosis
is developed,

Confirnmintion that this hypothesis s, from the practical poiat of view,
nngecurate statensent of the poattion, can be adduced fron pactionbangg of
enses nlive to-day, and frmn prarvbicubers of deaths which aie now wwiatlable.
Certainly this muninmuo dose of dust can bhe trapped e the Tange g, ¢
01'din:\r.\: industeid condibions i under five yewrss wo s taples will
tlusteate this (—-

Mattoons wethery ey el oy veury wid v anenthis, dieag s WEL Ve ars ey lear g

this weark at the age of 20 £ un wdvnneed b tonts With e trbiegeny, . s, Senfied |y

PoRt-ttiort g exnbnntion).

M o'vn”':u_'.w,l tho yrars and seven manthe, die ol Laerks e rears bdey, 1t the asof
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48, from & moderats degree of asbestosis, together with a iy

; seritiposed tuberculosiv of
twelve o eightoon months' durution (verified by postanortem o

xamination),

Particulara of cases seem to show that with high concentrations of dust \
tho minimum period of time which must elapse between the commence. ‘i
wment of expositre and the production of a serione degrea of nshenatosis s ;
approximately seven years—which include not only the trapping period of ‘
the fibrosis-producing dose of dust, but also the waturation period of the
fibrosis, which periods, of course, overlap.

The exintence of this, which may be referred to ag the fibrosis.
producing period, i.e., the period which must clapse from the dute of
comuencing work before a serious degree of asbestosis can he produced,
accounts for the fact that it is not until the second five ¥

ears of employ. ,,i 4
- ment is reached that appreciable numbers of cases of asbestosis are ??,*
discovered. wan.
This period of seven yenrs is, of course, the minimm, and fow cases

latnre in this minimum period ; in successive years, however, depending !
on the dustiness of the process in which employed, more cases mature. In

the wore dusty processes the ﬁbroais-producing period, a8 defined above,
is commonly eleven vears, ¢

At this point, i.e., when fibrosis of se
worker is unduly short of breath on any
cyanosis of the lips, and a little dry congh,
is disinclined to clumb stairs or walkYip hills
’ from an upper flat or room to a lower one
He still, however, remuiog nt work and usn

state of his health : wany refuse to admit ay
thia stage.

- Mg -,

rious import has matured—the
extrn exeriton, has a tinge of
mostly in the mornings. He
and he may even have changod
to avord climbing the stusrs.
Rlly 1= not nnxious about the
y deterioration in health at
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VII.—Counse or THE Diskasy, DisasLeurst
ProcGxyosis,

k! What then s the outlook for thos

: developed ashestosis ?

This question, of crucial sigaificnnce to the individual, the induatry,

and the legislature nay be considered convenieotly under three
: headings :—

g
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I'robuckn, axn
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¢ who have reached this stage of
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(1) Does Asbestosis Shorten Life?

The answer to this question is ewphatically * Yea.,” Reference to the
following tables will show that this is so.

Table I gives particulars of forty-two fatal cases of ashestosis or
aabestosis with tuberculosis of which procise information is avatlable ; il
except two wera verified by post-morteur axamination,

In Table I comparison is made between these 42 cases and 28]
consecutive fatal cases of silicosis or silicosis with tuberculosis of which
fall particulars are available,

In Table III the cases of silicosis and of ‘silicasis with tuberculosis
are distributed in the industrics concerned, L

It will be observed that :-—

(1} The avernge duration of em
dogree of ashe

ployment sufficient to cause # fatal
stosin wus only 1572 yenrs us compared with 40°'1 yearg for
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all cases of silicosis, The nctual average lengih of exposure to asheatos
dust was, however, still less, and not more than 133 yenra.
_ (2) The shortest length of exposure to asbestos dust which ultimately
Ipie caused death from advanced fibrosis of the lungs was 4'4 years.
¥ (3) Asbestosis is comparable with the more rerious silicosis risks with
T« « Teepect o lengih of exposure which will cause a fatal degree of fibrosis,
2 (4) Although the figures in the asbestosis group are very small, it will
. be obeerved that in 357 per cent. the disease was accompanied by tuber.
' <ulosis, while in the silicosis group 59’4 per cent. were accompanied by
3 tuberculosis, suggesting, so far as the figures go, 8 lesser incidence of
taberculosis in asbestos workers comapared with workers in the sificosis-
producing industries.

Further confirmation is shown by the after-history of the 95 cases of
asbestosis and five cases of asbestosis with tuberenlosis found in the original
inqairy ina 1928. 0f these 100 cages, although a number have migrated
from the industry and have been lost sight of, 17 are known to have died,
10 from asbestosis, six from asbestosis with tubercalosis, and one from
carcinoma of the pancress, in whom also was found on post-mortem
examiunation a cousidcrable degree of asbestosis. Of the remainder, 13 are
partially or wholly disabled on account of the disense and have been griven
<certificates to that effect by the Silicosis and Asbestosis Medical Loaril.
The toll of the disease is evident even in theso incomplete figures.

.

(2) The Ertent of the Disablement produced by Ashestosia,

The amount of disablement produced by the development of asbestosia
is surprisingly slight for a number of years. This is partly due to the
character of the disease, and partiy due to the nature of the work, which,
in the majority of processes in the industry in which there is a risk of
asbestosia, does not involve miuch physicai exertion. Those affected niny,
and often do, continue at work with occasionn] intermissions latterly, due
to exacerbations of bronchitis, until the condition is advanced, although
increasing incouvenience from shortness of breath on exertion is
experienced. 3

Usnally these cases cease work n year or more before death, hut some-
times a terminal bronchopneumonia, or other acute infection, commences
while they are still at work, and there is no long period of invalidism.

(3) The Outlook for the Individual A fected Worker.

The ultimate prognosis in those with developed asbestosis ar in those
who bave incarcerated in their lungs a fibrosis-producing amount of
asbestos dust, even though no appreciable fibrosis or only a slight amount
can be detected, is bad. Death from the disease is inevitable sooner or
later, if life is not cut short by accident or by some unconnected disease,

The immediate prognosis in any individunl case is uncertain. With
the presence of & moderate degree of asbestosis, many other factors, such
a8 the worker's level of resistance to infection, his general health, the erse
or arduousness of the daily round, and the state of his circulation, becowme
important. These are only approximntely calcnlable in each individunl, and
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" the course of the dirense and the immediate ontlook for the paticnt are
dependent far more on these extraucous considerations than on the precine

. degree of fibrosis present io the lungs.
' It is remarkable to what extent the lunps can be atfected nnd yet life
. in a fair degree of comfort remain. The reserve is. however, so slender
that the addition of any burden to the system, in the form of o disturbaoce
of health which wouid only slightly inconvenicnce a normal persop, roay
overcome the remaining resistance and precipitate the fatal outcome. It
is apparcnt, therefore, that while the onset of an acute respiratory n-
fection is most ominous, the development of any disease whtch directly
or indirectly throws an added strain on the heart or lungs is of secious

. B — oo
P e I D)

import.
‘ For these reasons aund from consideration of the [catures present in
v recorded fatal cases, the view is forced upon one that the existence of even
* & moderate degree of asbestosis is & sericus and ever-present potential risk
i to hfe .
. .

VIIL—Txe FIBROSIS-PRODUCING AMOUNT OF ASDESTOS DUST, AND
Tiur INFLUBNCE oF WORK 1N DIFFERENT PROCESSES.

As shown previously, il s certain, and as yet usknown, amouont of
asbestos dust is trapped in the lungs, death due to tho development of
asbestosis is an incvitable sequel, provided the worker is not carried off
from some unassociated disease or from accident duriog the maturation
period of the fibrosis.

1t is important, therefore, to consider what is the amount of dust which
will produce this result, or conversely, what is the amount of dust which,
from: the practical standpoint, can be inhaled with impunity. '

Tanty IV, —CoMPARISON NHtwhEN TIEE INCIDESCE RATEY OF DerctiTe FIBnoatr (ARnraTox1A)
ANONGET WonKERas raeeovep 1 Gaouw {iii} (Lras Dusry Paockrare) axp 17ar CoRREs-
PUSHING JNCIDENCY. 1Rarks aMONGST Wankkng kMpPLOYED tx Gaours (i), (i), (iv} aod {v)
TAKEN ToarTusa {Mory Dysty PROCEsRER]L

fucidence ratos of astestosts pee cend.
N4 yearn , Se9 yau s =19 years 20 and neee yoars
vorpivy ed k eapingat enigloy e amptaye
| e . e ——
Group {iii). (Numn- O ' 44 3 ‘ 50
ber ersnined
500) .
Groups (i}, (i), (iv) 07 . R 190 | W06
and (v} taken tn., ! i
gether, dumber | !
examined Hi8) !
| :

It ouly the slightest cxposure to the dust resnlta ultimately in death,
then the scope of the necessary prevenhive miéases i sumtned 1p in one
word —protulntion=-for, practically speaking, itis popesable ta provent such
exposure. Fortunatcly, however, there s evidince that an appreciable
atonnt of dust must Lo inearcerated in the hung te produce o senons
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degree of fibrosis. Inquiry into the relative dustiness of various proccsses
and the relative incidence rates of ashestosis amongst workers in those
processes provides data which go far to confirm this point of view.

The processes concerned may be divided into six groups in which
eimilar processes are grouped together ra follows: (i) Crustiog, opening,
disintegrating and mixing ; (ii) cnarding; (iii) spinning, twisting, doubling,
plaiting, &c.; (iv) insulating mattress making; (v) weaving and associated
processes ; (vi) miscelianeous.

The groupa of processes differ in their average levels of dust production,
that of gronp (iit) being easily the lowest in the absence of any dust
suppression devices. Certain operations cause intense clouds of dust,
although sometimes only momentarily. With high concentrationa of
dust, estimations of particle count are liable to gross errors of under-
estimation, but nevertheless such counts show that some operations may
be at least twelve times as dusty as braiding, and probably much more so.

Furthermore, conparison between the incidence rates of asbestosis
amongst workers in group (iii), those working in the less dusty processes
and termed * spinners " for short, and the incidence rates amongst workers
in the more dusty processes, groups (i), (ii), (iv) snd (v) taken together,
shows (Table IV) how much more serious is the risk in the more dusty
processes. Moreover, the distinction is still more marked than is indicated
in the table. The majority of spinters have either worked for a period
in more dusty processes or have been or are exposed to dust gencrated in
netghbouring more dusty processes. Also those employed at iing spinning,
which is definitely a dusty process, and more so than flyer spinning,
braiding and plaiting, sre included in group ({ii). The evil effects of
exposura to high concentrations of asbestos dust for even a yenr or two
bas been already comnnented on. These factors have opernted to increase
the incidence of asbestosis amongst spianers, and in consequence the trus
incidence rates {or this group are even lesa than those given in Table IV,
and particularly 80 in the carlier years of employment. It seems clear,

therefore, that amongst workers in the less dusty group of processes,.the

incidence of nsbestosis is very mnch less than amongst workers in the
wmore dusty processes. Exmnination of the avernge length of employ-
ment of cases of asbestosis, of the radiograms, and of the pnrticulnrs of
the recorded fatal cases, also indicates that not ouly nre *“ spinners ** loss
likely to contract ashestosis, but when they do, it takes longer to develop;
in other words, in “spinners” the mnturation period of the fibrosis is
longer than in workers in the more dusty processes.

For these reasons and {rom examination of the varying conditions of
exposure to dust aiongst ** spinners " in individual factones, it nppeared
reasonable to infer that the exposure of workers in this group to dust, as
a whole, was not greatly in excess of the maximun safe linit,

Ono of the conclusions, therefore, of the original investigntion was
“that in order to prevent the full development of the disease nimmonyst
asbestos workers within the space of an average working life-tine, it is
necessary to reauce the concentration of dust in the air of the workrooms
to a figure below that pertaining to spioning at the time over which these
cages were exposcd.”

This deduction was, Jater, accepted, in the light of the evidence
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available, and with the reservalion that it was subject to alteration in
conformity with further medical experience, as o safe basiz on which it
would be possible to work out appropriate dust suppresston methods.  For
this purpose, therefore, the conditions arising from flyer spinning carried
on without exhaust under good general conditions was considered as tho
wale criterion nnd was termed the *“ dust datam.” The application of this
dust datum 18 considered below.,

IN.—Tue Risk FroM TUuBERCULOSIS.

As mentianed previousty, the risk to life associated with asbestor is a
complex one. The fibrosis of the lungs itself, when it reaches an extreme
degree, kills by mechanical embarrassinent of the pulmonary circulation,
causing back pressure and consequent heart faijure. The presence of
fibrosis in much less amouunt, while apparently not predisposing to the
onset of acute respiratory infections, such as bronchopneumonia nnd
pneumonin, does most ndversely affect the chances of recovery {rom these
diseases. Thirdly, there is the unknown intluence of asbestosis on the
course and outcome of totally unreloted diseases which cause added strain
on the circulatory and vespiratory systems.

In a category by itsell comes pulmonary tuberculosis. The importance
of determining whether or pot the presence in the lungs of asbestos
dust, or of asbestos dust and of fibrosis due toit, predisposes to the develop-

“ment of pulwonary tuberculosis cannot be overstressed. It does not follow,

of course, that because pulinonary tuberculosis is so definitely an added
risk in silicosis that similar considerations apply to asbestosis. The
evidence, unfortunately, is at the moment insuflicient to settlo the
«uestion, .

Gardner nnd Cummings [30] have shown that, experimentally, in
guinea-pigs, primary tubercnlosis infection is influenced only to a limited
degree by inhaled asbestos and that the tendency to healing by fibrosis is
marked. In this respect they emphasise the contrast between the effect
of asbestos and of {ree silica in the form of quartz dust, with which the
tendency was overwhelmingly towards the production of genersalised
chronic tuberculosis of the lungs and viscera.

These same workers foungd that, in anothee gronp of experiments where
the tuberculous infection was implanted on to an existing rabestos fibrosis,
the stituulating effect on the tuberculous infection was more marked than
when the infection and inhalation of asbestos were inostituted simultan-
eously, but the ultinuite outcome had not yet been observed. They also
gtated that the combined action of ashestos dust and tubercle bacilli in the
lung produced more fibrosis than did vither agent acting independently.

Avatlable datn on this point relating to asbestos workers are very
twengre, ns might be expected, having repard ta the comprrntively sl
population at risk. Burton Wood aud Glovune [} state that i their
geried of 57 cases of polinonary nshestosia thera were 10 cnses of nctive
tuberculosis.  Nearly all these 57 cases were eumploved at the sama factory
where there were sote 300 workers, T4 is probable, as they state, that the
cases with tnberculosis are more prone to seek advies and ot their
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proportion with tuberculosis represants 3 maximiw. Even so, the fignrea
they produce emphasise the urgent need of full inquiry into this problem.
These observers also make the important statement that obsolescent
tuberculosia may retuain quiescent in spite of exposure to asbestos dust.

Equally too, examination of workers whilst at work cannot jndicats the
true incidence of pulmonary tuberculosis, but such data are nlso suggestive,
Of 374 workers examined while at work only four showed signs of active
tuberculosis. The Silicosis and Asbestosis Medical Boned, in the firat
cycle of periodic exawinations of workers in the industry, found only one
case of the mixed condition (nsbestosis with tuberculosia) in 1,512
examinations,

Generally on post-inortem examination of the lungs of nshestos workern
oo finds that the cases showing active tuberculosis fail into three proups :
(1) Those with evidence of rapid tnberculosis and very slight or no signs
of asbestosis; (2) those with niuch fibrosis due to both disenscs ; (3) thore
with advanced asbestosia and a slight amount of active tuberculosis.

Of those in group (i) a number are definitely of the adolescent type,
and the incidence rate of pulmonary tuberculosis in young women, in
whom the majority of theso cases bave occurred, bas incrensed in recent
years. Unless, therefore, it can be shown that the presence of asbestos
dust in the lungs favours the growth of the tubercle bacillus, this group of
cases has no bearing on the question of an added risk of pnimorary tuber-
culosis in asbestos workers, since they would have oceurred in the absence
of exposure to asbestos.

From the experimental work of Gardner and Cummings, quoted above,
it appears not unreasonable to deduce that, since the coincident inhalation
of asbestos dust did not affect the ultimate healing of the lesions prodoced
by s tuberculous infection of low virulence, whereas the inhalation of
quartz not only prevented healing, but induced a generalised spread of the
tuberculous infection, therefore tho coincident inhalation of asbestos dust
and tubercle bacilli of greater virulence would result in an infection, the
outcome of which would be precisely the same, 8o far as risk to lifs is
concerned, as if there had been no coincident exposure to asbestos dust.

It this hypothesis is correct, and the experimental work referred {o
Joes more than suggest it, the important practical point emerges that we
can dismiss, a3 being unconnected with nsbestos dust, the whole of the
deaths in group (i) and o few of the deaths in group (1). This is of major
importance in connection with the employment of young persons in the
industry,

The remaining cases in group {t1) include those cases of fibroid tuber-
culosis who become exposed to asbestos dust. In these the effect of the
asbestos dust is to canse more fibrosis than would occur with either agent
acting independently, but whetherin the long run its influence is favourable
or unfavourable would appear to depend on factors peculiar to each affected
person. The number of these cases, however, ohvicusly must be negligible.
In this group, however, must be placed the npparently small number of
cases in which, in spite of the presence of extensive ashestosis, n virulent,
rapidly caseating tuberculosis does ocenr. ‘I'hese occur in middle life and
would appear to depend more on the virulence of the particular strain of
tubercle bacilli than on the presenco of ashestos dust.
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suflicient to maintain life, In these casesit is not the pre
dust i the lungs but the results of it, in the form of gro
have contributed tgo the fatal outcome. Certainly any other infection of the
lungs or any other illness whatsover which demanded a reserve of sonnd
lung tissue in excess of that actually available would have had the like
effect.  Death in these cases, therefore, in not the result of eny partieniar
adjuvant effect of asbestos dust on & tuberculnr infection.

To sure up on this question of added risk to asbestos workers from
pulmonary tuberculosis, while the data, 28 yet, are far tog fragmentary to
be dogmatic on this subject, the burden of evidence potuts to the assumption
that whatever addeq risk there may be it is jess than that associateq with
silicosia, .

The inhalation of asbestos dust does not appenr to affect old inactive
pulnionary tuberenlosis, nor does it dppear to modify the end-resy]t of
coincident tubercylar tnfection.

While the presence of asbestos dust at any rate temporarily induces ap
exacerbation of a tubercular infection, it also conduces to the development
of more fibrosis than would have occurred in jts absence, which jg 4
localising and reparative process. On the other hand, this effect resyltg in
permanent loss of function in a greater areg of luny tissue with probably
ultimately unfavourable results in individual cnses,

A tubercular infection may, precisely as with other acyte pulmogary
infections, precipitate death in cases of advanced asbestosis, where, hag
the lungs been normal, recovery would have taken place.

The fnctors of prime importance, which are, of course, not locai hung
general in their npplication, are massiveness of dose and virnlence of the
tubereular infoction,

The evidence, therefore, pointy to the hypothesis that nt present the
added risk to asbestos workers from pnlumunry tuberculosia ig himited and.
definitely lesy than in workers exposed to free silica: v
infections will, as in the general population, cauge death :
result in more widespread (ibrosis than wonld NPPEERT 1n easeq fiongst the
general population, and shght infections, in cotnmon with many other
aflections, are likelv to precipitate death in cases of advanced rsbestosia
where they would nat do soan the greneral pepniatian.

Thig Appears to be the position at the momert; whathep this risk wll
alter ne the cifmde of messiees for dast SUPTTESSion an the yndgarrs tecoma
appuenl, as j« Apparenty happenime on the sihrnsw!»..\.l.u-; "
cannot be f:!l'('ln'v| s oyet,
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(3) Tt is ecsent
serinl skiagrams,
(4) The hypothesis is adv
the LIS, produces an imm
body. .
(3} Sanoerysin in conjunction w
advance in the treatment of pulmon
In conclusion, I wish to acknowledge my indebtedness to Dr. H. C.
Calvey for his very valunhle help in taking the skingrams; to Mr, Hall for

aid in the preparation of this article ; and to Dr. H. G. Trayer, Medical
Superintendent, forepermission to prblish hospital mnterinl.

ially necessnry to control pneutnothorax cases with

anced that sanecrvsin through stimulation of
ugologic (or immunobiologic) response 10 the

ith preumotborax represents a worthy
ary tuberculosia.
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By B, It. A, MereweTHER, M.D.
(Continued from p. 118,

X.—PreveNTtive MEisunes.

As poted above (pp. G0, the risk from nebestosis in
industry i3 no less grave than the most se
silicosis-producing industries.

While nortality vates for this disenan
not abtuwinable, all the evilence, an )y show
that in the absence of all prevent:ve mensures the apprucement of the
risk to workees in the Hrost (iust_\' [rrocesses
recorded case and quoted evionsly
those employed in such processes ¢
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Fortunately, in Great DBritain, for more than twenty years. come
Ineasurs of dust suppression, though an inadequate one, has been applied
in the industry., This has come about by virtue of Yection 74 of the
Factory and Workshops Act, 1001, perauasion by H.)M. Inspectors nnd co-
operation of important firms in the industry in consequence of the vague
belief, which could not Le supported hy evidence, that the dust was harm-
ful. Inesome proceases such a3 carding the amount of dust snppression has
been considerable for quite this period.

On the production of proof of the existence of the specific disease, and
of its incidance and setious pnture, the gravity of the position and the
necessity of ecforcing a high standard of ventilation and of dust suppression
was realised.

The usan! steps under Section 79 of the Factory and Workshops Act of

1901 were then taken, the Necretary of State certifying that the manipuin-

tion of ashestos and the manufacture or repair of articles composed wholly
or partly of asbestos and processes incidental thereto are dangerous, and a
code of Regulations designed to abolish the risk was drawn up. These
Regnulations were termed the Asbestos Industry Regulations, 1931 [44
and by the direction of the Secretary of State came into force, with the
exception of a few, on March 1,1932. The excepted lepulations came
into force six months and tweive months later, it being 1mipossible to carry
out the extensive siterastions and additions to premiises and ventilating
machigery required under them by the data specificd for the main hodv of
the code. Tho complete code of regulations for the dust-producing
processes of the industry has been in forco therefore since March 1, 133,

The carrying out of these regaiations casts no light burden on the
industry, nor could they have been appiied in their entirety and with full
effect within three years from the date of the certificnto of the Secretary of
Btate without the whole-hearted co-operation of the trade.

Problews of ventilating engineering of tha utmost ditliculty had to be
faced, particnlarly on the textile side of the industry, where the application
of local exhaust ventilation and other methods of dust suppression of o
bigh standard to operations in which the necessity for it had never been
envisaged before, was required.

That this was the case was realised from the outsct, and inumediate
steps were taken to arrange a conference of asbestos textile manufacturers
and representatives of tho Home Office to consider these practical
difficulties and the best methods which could be adopted generally for
sappressing dust in monufacturing and other processes.

The Conference agreed unapimously that everything practically
possible should be dane to suppress dust, and the maaufacturers promised
their full assistance to secure this result. It was then decided to set up a
joint committee toconsider the problem in detail and to collect all inform-
ation available concerning dust suppressing methods. L

Tho high public spitit shown by the leading British manufncturers in
the industry, particularly in their readiness to pool their experience in

regard to the difficult problems to be sotved, dnabled this Committee to do
invaluable work. -

Further experimental work was done and new methoda tried out in
+ various factories and by the expenditure of much time and lnbour, the
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Committee were ensbled to report in January, 1931, within six months of
its constitution.

Its veport 1a ret out in a-serien of twenty-four agreements covering the
main processes concerned and embodying concrete and detailed recomiuen-
dations of a practical nature for dust suppression {a7].

The Committee agreed on o practical standard of dust RUppression
based on the cobsiderations previousty discussed in this memorandun
(Section VIII) and concluded, on the evidence avnilnble, that ' For
practical purposes, the conditions arising from flyer spinning carried on
without exhaust under goad general conditions wmay, it seems to the Com-
wittee, be taken as the *dust datwmn.’ . . . Il therefore, a particular
process appears to give risc to dust in excess of that associated with such
fiyer pinning, thes Cotmittee regard the need for preventive mensures as
established.”

The Agreements and Recommendations put forward in its report are
aimed at the reduction of dust in othee processes to this dust datum level.
‘I'he Report of this Committee, together with certain sugrgestions of the
General Council of the ''rades Union Congress to whom the lleport was
communicated, were taken intoaccount in drafting the Code of Regnlations
previously referred to which gave statutory ctfect to the Agrcements arrived
at by the Conferences.

These Regulations npply the following principles.asand where requisite,
to achieve the agreed standard :—

(1) Application of etlicient localised exbaust veotilation at dust-
producing points. '

(2) Substitution of enclosed mechanical methods for hand conveyance
and for dusty hand work generally.

(3) Effective enclosure of dust-producing machines and plaat.

(4) Substitution of wet methods for dry. )

(5) Elimination of certain dust-producing appliances.

(6) Lffectual separation of processes to prevent unnecessary exposurs
to dust.

(7} Use of sacks of close texture material for internnl work in the
factory, and cleaning of them by machinery.

(8) Ifficient cleaning system.

(0) Precoutions to prevent dust from asbestos in storage chambers or
bins entering the workrooms.

(10) Regulsar examination and testing of ventilating plant: dust settling"
and filtering apparatus not to be allowed in workrootns.

(11} Breathing apparatus.of approved type to be provided for persons
employed in certain operations.

The Regulations wiso prolubit the employment of voung persons (i.0.,
under the ace of 18) in the most dusty processes.

Other preventive weasures in forco include the control of the diseana
by periodical medical exanmination of the workers, by which those unfitted
by headth seasons gre prevented frone entering the imdustey (Section 12 of
the Sihcosis and Asbestosin (Medical Avvangements) 8cheme, 193D nnd,
vases of fibrosis and of pulmonary tuberculosis are deticted at the earhiest
possible moment. These are more convetnenthy Qiseneserd i the next
aevtion in connection with compensatienu for asba~tos,
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Jaouary, 1934] A MEMORANDUM ON ASHESTONIS 1

XI.‘"-COHI‘BNSATIUN FOR ASBESTOSIS.

In Great Britain by the Workmen's Compensation Act, 1925, na
extended by the Workmen's Compensation (Silicosia and Asbestoris) Act,
1930, the Becretary of Stato was empowered to mnke a echeme of compen-
sation for industries and processes involving exposure to asbestos dust,
and also a general Scheme for co-ordinating the medica! arrangements in
connection with this Scheme and with nll the schemes of compensation
for silicosis in the silicosis-producing industries and processes.

Following this the Asbestos Industry (Ashestosic) Scheme, 1931 [38],
providing for compensation for asbestosia and asbestosin nccompanied by
tuberculosis, was mnade and camae into (orce on June 1, 1931, It applies
to all workmen employed at any time on or after May 1, 1931, in any of
a comprehensive schedule of %pecified processes. On the snme date the
Bilicosis and Asbestosis (Medical Arrangements) Scheme, 1931 [3], came
into force. This Scheme effoctively simplified and co-ordinated the
different medical arrangements already in force in connection with
corpensation for silicosia or silicosis accompanied by tuberculosis, and also
applied the same general procedure in connection with compensution for
ssbestosis or asbestosis accompanied by tuberculosis.

Under this Scheme a whole-time Medical Bonrd of specially qualified
practitioners, supervised by s Chief Medical Officer, with the view of
securing a uniform standard of efficiency, is charged with the duties of
Periodical Medical Examination of workers employed in the specified
industries or processes, of examipation of workmen in connection with
claims for disablement from these diseases, and of granting of the appro-
priate certificates in connection with disablement or death claimed to be
due to these diseases. The Medical Board acts in different arens of the
country by pancls of not less than two members of the Board, and all
certificates aro granted with the authority of not less than two members,
aad are conclusive evidence of the matters therein certified in pursuance
of the provisions of the Scheme. Furthermore, under Section 12 of the
Scheme every new entrant must ba examined, within two months of com-
mencing employment, by a member of tho Board or by other duty qualified
medical practitioner specially appointed by the Secrelary of State for the
purpose. If he fails to satisfy the following requirciments with respect to
physique: (1) The chest must be at least of average development and the
respiratory prssages must be free from obstruction; (2) there must be no
signs of disease of the lungs or heart; and (3) there must he no tuber-
culosis of any region; the case must be referred to the Board, who, if
satisfied, must suspend the workmen from further employment in the
industry or process, and shall certify nccordingly.

The prescribed interval between the periodical examinations of asbeatos
workers isone year, and if a worker ia found to be suffering from nsbestosis
or from tubcrculnsis to ruch n degree as to mnke it dunperoun for him to
continue work in the industry or process the Joard muat suspend the
: workwan, and certify accordingly.

e B In the case of a death claim, the certifiente of the Board can onty be

' given nfter a post-inortem exwmination, except only in such cases where
the workmaa at the time of his dlecease was in receipt of weekiv pavinents
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under the Compensation Scherne, and
lnortem examination is unnecessary.

The Schewes, therefore, in their application to asbestos workers, pro-
vide for the perivdicul 1nedical examivation of all workers exposed to any
appreciable risk of developing ‘asbestosiz, for compensation for death and
(ur purtial or total disublement due to asbestosis or asbestosis accompaaied
by tuberculosis, for the suspension of workers sutfering from asbestosis,
asbiestosis uccompanied by tuberculosis, or tuberculosis to such & degrea as
to mnke it dangerous for them to continue work in the processes, and for
the exclusion of new entrants who are unsuitable on medical grounds for
employment in the industry.

- It will be observed that, broadly speaking, these Schemes ace etfective
in threo directions :—

the Doard is satisfied that a post-

.
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‘. (1) They protect the worker and his dependants by providing expes
2 . ditiously and economucully for compensation if death or disablement 18
fO): 2! produced by asbestosis, by minimising any added risk from tuberculosis,
' % and by preventing thoge who, on medical gromls, are especially linble to
w be adversely affected by work in the industry, from entering it.

(2) They protect the employer by ruising the physical standard of
entrauts into the industry and by provision for expert scrutiny, on 3
unifori standard throughout the country, of claims for compensution.

(3 The data obtained from the records of the Board's examinations

form the ultimate and only reliable criterion of the effectiveness of the
preventive neasuies ndopted in the industry.
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XIL.—Asuesrtosis v OFRER COUNTRIES.

It appears that other Furopean countries as well as Great Britain
have experienced, prior to the Great War, isolated or vague warnings that
the inhalation of asbestog dust might be dangerous, but that generally, owing
to u variety of cnuses which have been discussed alrendy, it was not
recognised thut these warnings wero portents of a serious risk in the
industry. .

Thus, iu the French official Bulletin de I'Inspection du Travail tor 1906 Ry
[4], the year in which D, Moantague Murray gave his evidence before Y
the Departmental Committee on Compensntion for Industrial Discasea,
thero appeared ** Note sur I'Hygicne et la Sccuritd des Ouvriers dans lea
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y i Filatures ot Tiasages d'Amiaate,” by M. Auribault. He states that the
;; iy atimosphere of the wo_rkrooum, “surchargdée d'une wmultitude de particules
(4 siliceuses,” s an enuncatly suitalble nubien for the production of an
e ocenpational phthisis identicul witl, thone of potters, millstone riakers, L.,
i and he gives " un exemple fenppunt ” to corralurate thus inference.  He
l f continnes s I oy, une using e filntues et Joe L d'annante 8°¢tlabe.
— " ll'hﬁnit duu.j ho: w.ibi.n:lgn de Conddasur-Nonean l('u|\:ui-)a.l, An cours de
—-— "o m'n.l Pretieres annces de m:m'lu:v, Ve ventliton setiieetle i nssurag
. i Pévacuation dive e ey Doussieres aliceuses padaites par les divers
" i : métier. ; cotte ‘Jn--_i.!\rf\':l.llun totale dea rivles Je Fhivaicne ecariona de
;:‘ | Nobbrens  déces dans e pecsannel 0 g Cingnantaine d'ouvirers et
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d’ouvriéres monrurent dans I'intervalle précitée; le Directeur, précédemment
propriét:aire d'une filature de coton A Gonneville (Maanche), avait recrute
17 ouvriers parmi son ancien personnel; 16 d'entre eux furent enleves par
1a chalicose de 1890 & 1895."—How comparable is this to the statement
of Montague Murray's case in 1900 thut he was the Inst survivor out of
ten ewployed in the cardroom.—M. Auribault continuce that the workmmen
“*justewent effrayés,” belicved erroncously that lead poisoning derived
from the asbestos *‘ occasionnait la disparition rapide de leurs camurades.’”
Following this, local exhanst ventilation, at first primitive in type but
later improved, was applied to the curds, and the temsers (eflilocheuses)
were isolated, with the result that the mnortality diminished considernbly.

This is a valusble picture of the conditions which must have been
common to asbestos textile factories in any country in the early days of
the industry ; moreover, he goes on to recommend ventilation of cards and
enclosure of opening machines, and prohibition ¢f employment of young
persons under 18 unleas there is “ une ceptation rigonreuse des poussicres.'

The first record in Germany was a detonstration by Iahr to the
Medical Society of Hamburg in 1914 of speciinens and photomicrographs
of a case of pneumonokoniosis in an ssbestos worker. I'ahr mentioned
the occurrence of lurge numbers of crystals in the lunys but did not describe
them more closely. He stated, however, that they had been scen by
Marchand and Ricsal in 1906, who had speculated on their origin.

In the last year or two s number of fatal cases have been reported from
other countries, including South Africa, Gerwany, the United States of
Awerica and Italy.

German observers evidently regard the risk as serious, Krager, lostoski
and Ssupe (3] stating that of 52 workers whom they examined 30 showed
definite lung chanyes. ‘Their yeneral conclusion waa that modeiutely
severe asbestosis tukes some fivo years to develop. Of the workern they
examined who had bud ten years’ or tuore exposure none was free from

signs ol the disease. IFrom Italy [40}, too, comes cunficmmntion of the

existence of severs pneuinonokoniosis amonyst workers, which can reach
compiete developient after o period of seven to nine years, and can cause
death after thirtcen years’ continuous exposure to mnch dust.  Cuses with
a8 f{atal issue are, however, Lovisetto continues, rare. Mussa (417 states
that all workers who had worked for sonme time in the asbestos works
showed lesions of pneumonokouiosis which could be recognised clinically
and radiologically ; he met with no case of nssociation of pneumonokoniosis
with tubercular lesions.  Scarpa, however, prior to 1906, found 29 out of
30 asbestos workers to be sutfering from tuberculosis [42].

Simson [43] in South Africa examined the lungs of two native asbestos
will workers, one of whom had Leen employed for twelve months and had
died from a wmiliary tuberculosis, and the other, employed for two yenrs, hud
apparently never recovered from an attack of lobar pneumonin a year
Lefore death.  He comments, "the winount of the librosis in two of the
human cases . . . was quite definite; and if due to the presence of
asbestos duat, the initinl rate of production was rpid when compared with
present day noa-infective silicosis on the Rand" ‘I'he same observer,
examiniog the lungs of 8 guinea-pyr  experituentally  dusted by
Mavrogordato for vne hundred hours during a period of fifty-six davw,
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showed that this exposure ultimately vesulted in tho development of a
slight generalined hbrosis.

Gardnee and Cummingsin the United Stotes of Awerica, whose detailcd
rescarches have been yuoted slready, showed that, in experunentally dusted
guinea-pigs tho fibrosis begins in those portions of the lungs whers the
dust is lucalised, and that this reaction can be detected in X-ray pictures
after abont two years' exposure to the concentration of dust used.

Fvidence from all gquarters, therefore, confirms the risk of puhmonary
fibrosis attendant on the inhalation of asbestos dust. WWhile, no doubt, the
risk varics in different places and ditfercnt works, depending on the local
conditions and the amount of dust produced, the risk 18 general wherever
tore than suinial awounts of asbestos dust are produced in a maou-
facturing process. Of the risk pssocinted with quarrying of the mineral
this country has no experience, since there aro no deposits of the wineral
in Great Brituin which are worked commercially, 1t is not unlikely that
the visk of true asbestosis in (uarrying the wineral may bo less than in tho
comparable dusty manufacturing process owing to the low percentage of
asbestos in the dust produced in the querries und the open-air nature of tha
work, Lut the risk in the dusty milling and maoufacturing processes is
patent and serious.

XIIT.—T1e OUuTLOOK.

 No discussivn, however slight, of the characteristics of & specific
occupational disease, of its effects on the warkers and its reactions on
employers and the State can be considered adequate in the ubseoce of some
examination of the position ut present and of sowe appraisal of the prospect
before the industry. .

In asbestosis we have an industrial disease comparable in its geveral
cffects to silicosis, and equally menacing to the industrisl host which
harbours it.  In Great Britain, fortunately, as compared with silicosis, the
risk in point of number of workers exposed to the diseasa is o lisited one,
but it takes a grievous toll of those workers.® When the inevitableness of
the outcome of exposure for cven a year or two to the high concentrations
of asbestos dust comwonly cnconutered in certain operations, and the
shortening of life which results, is realised, the iwperative and imwediate
need of adequate preventive weasures is apparent.

The aim of these preventive measures 18, of course, to make it impossible
for new entrants into the industry to develop the disease, and the main
apencies by which that goal can be attained are tho trind which huve
gerved industrinl hygiene so fuithfully—localised exhuust ventilation,
enclosure of dusty operations, snd wet wethods of wanufacture.

A high standacd is essential as is evidenced Ly the failure of past cfforts,
although those enrly ones were, however, partinlly etfective. The pracucal
enpingering dithcultivs are great, but can be surmounted.  In spite of
these Jiflicultics the industry is in o very fuvourable pomition, Lecsusa
experience in thin country 18 showing that, in contradistinetion t9 sowa
of the silicasis-producing risks, the problens i the asbiestos industry ace
finite ones and “when tackled successfully do ot leave aoy fuither
subsidiary, but at preseat insoluble, problerus, ’
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w
Ao YR
' ﬁg" ~ Apart from the necessity of the application of effective methods of dust
- IRy ‘suppression to obvious dusty processes, such as opening and carding, and
b ¥ iz 30 others less obviously duety, such as dry weaving and ring spinning,
$ e many incideutal operations invoiving the handling of fiberised asbestos
: E"(‘ have to be eliminated and repluced by non-dusty enclosed mechasical
=i 4 methods.
f."lf;%’ In this connection a practical maxim of the greatest value is that every
B tranklation of fiberised asbestos in the factory produces dust which, if not
gp controlled, is dangerons. It is thia principle which underlies the dust
o suppression wethods in use now in Great Dritain.
ey . ‘Then, what of the outlook? If we accept that the dust datum level

(p. 154) is for practical purposes a safe criterion of dust concentreation—
and although one cannot be dogmatic on this point as yet, nothing has
arisen which casts doubt on its validity as a safe limit—and tho dust
produced in more dusty processes is suppressed generslly to this level,
and this standard is conscientiously maintained, thea the outlook is bright.

Some years must elapse before the cases representing the accumulated
risk disappear from the industry, but then it is believed that the minimal
amounts of asbestos dust inhaled by workers under the new conditions wali
neither shorten life nor cause disableruent. The position is strengthened
by the evidence that any added risk from tuberculosis is less than in the
silicosis-producing industries. Moreover, the added safeguard in this
country of periodical medicul examination at yearly intervais of atmost all
ashestos workers exposed to appreciable risk, with suspension f(row
employment in such processes of all cases of open tuberculosis, diminishes
this residual risk.

The influence of theee three factors, the ditninished power of asbestos
as comrpared with free silica of aiding a tubercuious infection, suppression
of dust in manufacturing processes to a level below that which wiil produce
o disabling fibrosis within the space of an average lifctime and periodienl
medical examination of all workers exposed to potential risk, with exclusion

T o

B of those workers with open tuberculosis, caonot {ail to be effective in
h achicving the common goal. Thie goal is not the prevention of wininal
3, and microscopical cffects of ‘asbestos dust, which must occur however slight
t: the exposure, but the abolition of the risk from the development of dittuse

S fibrosis, and of any residual added risk from tuberenlous infection.
,‘é The way is undoubtedly hard, and to attnin the object the nrge for
84 PR incessant vigilance wust arse in both the mmnagement and the workers

within each {actory. :

In grappling with this problem, the asbestos industry, as compared
with the stlicosis-producing industries in tackling the problem of silicosis,
starts with considerable tactical advantages becnuse of the method of nction
of the dust, of the nature of the processes in which proteetion is required,
and for other rensons, 'T'he problem of the control of asbestosis is definitely
finite a8 compared with tle control of silicosis, and it is this fact coupled
with the evident desire of the leading mnnufacturers, as shown by the
remarkable peogress in dust suppression made in the past two years nnd
their cournge in dealing with the practical difiiculties, which relicves the
apprehension inevitably associated with a sertous occupational disease, auil
cheers with the conviction of success,
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