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I. ' Occurronce and the Mcjor Use of Ashestos

Asbestos

:1L:ouux5crpentine laphiboles
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! CROC I’DOLITE AMOSITE TRAEMOLITE  ACTINOLITE

The important members of these gfoups are:

MAYSCTILE - Vhite ashestos, & hydrated magnesium silicate yith the
farmula (3Mg0 2Si02 2H20). Spe.ge. 2.55 with a long fibre of tubular

atTucture,.

rROCTBOLITE ~ Dlue asbeatos (¥2,0 3Fe0 Fo,0, 8Si0, H,0). Sp.g. 3.37

vith o high resistance to acids and alkalies.

AMISITE ~ Whitish-fown, forrous magnesivm silicate (1.54g0 5.5Fe0
=510, H,0). Sp.g. 3.43

L7%% = the Amphiboles all have 8 silica units with 7 aineral units

and 1 wator molecule.
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- The annuel world production of csbostos minerals hes risex Irom 380

0oy

tons in 1880 %o over 3 million tons im 1633, mainly Srom Cazalu {Chrysotile
end Crocidolita), South Africe (/mosite), end Rucsic {uil three variciics);
khouo threo countries producing 25 per ceat of tho worid produetion, end
cloven 6ountries, including Finlaand, providing tho remaining 15 per cont
of thé world -production. ..

There are many indusgtricl uses for the manufectured producis firom:
asbestos minorels which follow from the chemical inertness cnd high thermal
insulation propertics of asbestos fibre.

Becausc it is important to escertain whether a clinicsl cose 3as been
exposced during a lifeticte to esbestos in snv form, it is neccicasy to kmnow
tho industrial applications in detail. The following list includes the

najor uscs:i-

i. Asbestos Mining.

2. .Asboestos Textile Monufacture (woven and nom-vwoven}, cottreases,
curticins, scfety-suils, pipe covers, filter presszs etc.

3. Asbestos Cement Producis (sheeis, pariitions etc.)

4. Asphalt and Vinyl asbestos floor covorings. -

5. Roof coverings (:in aprey form).

6. Clutch and Drakus Linings in the Lutomobile Industiry.

7. TFillers for paints, caulking compounds, and in plaatic resins.

Thero arc now over 3,000 industrianl Applications rccorded.,

The hezard from Ashestos Dust orises in Industry in manv environments:

(a) ship ﬁrccking and demolition yards,

(v) Ship yard maintenence (doclkyards).

(e¢) Ship building yards. ’ .

(a) Sawing, drilling ond grinding of usboutos productis ia bLruke-
lining works,

.(d) Sewinz, grinding, levelling of asbestos sheets.

(f) ‘1ecving nmills, especially in screening and preperciicn roons,

picking, stecking, ccrding, spinning, winding and weaving. .

(g) Spreying buildings to reduco fire risk.

(h) The bazzing of ushestos nroducts - Insulation metericls.

(i) Domolition and romowsl of pine lerging in ell industricl varis.

~A17907
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.asbestos in cil countries was strasscd.
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II. The Incidence of .Asbestosis ond the Associmtion of Lsbostos

rnd Intre-Tharnecic Tumour

At this conferonce, tha nood for further epidomiologicel siucics on
There wos wide divergence in ihe

fow opidomiological studios prescatod on the incidence of csbosiosis, and

this was even more cpparent in tho figuréa presented from Canada, South
Africa, the States and the United Kingdom, on the associciion of csbustos
In this respect, the Ministry of Lebour,
1) appeer to be ahead, in that they have
‘ ith the size of semple now

with intro-thoracic ncoplesns.
ihrough the Factory Inspectornte(
been coliecting mortality data since 1924,
presontod, the figures from Ingland azd Yeles would appear to be tie most

roliable of all the countrios ropresented at this conference. In summary

these are:

TABLE I
:-Asbestosis
Year - Ashestasis i N .
(uncompiiceted) (Intra-thorécic tumour )
1924=-1947 ' .128 22 -
1924-1655 ' 365 65
1924-1663 584 146

The proportion of asbostosis duath cortificates which also record o
thoracic tumour, has risen in both sexes disproportionately to the number
of uncompiicated asbesiossis, so that curreatly over 50 per cent of males
dying with asbestosis hcve zlso a neoplasn, Even vwhz: vieweé ageinst the
steadily rising incidence of lung cancor in the popuiction es e wholg,
there seems little doubt that the inerecse is a reul one. Sclikoff,(z)
in the New York area, and using data from the Ashostos Workers Union (total
population 632) for the period 1942-1962, hos recorded 45 deaths, 42 of
the;e duo to carcinoma of the bronchus and 3 to pleural ncoplesms (éesothe-
liome), giving & death reote 6.8 timos higher in asbestos ieggers thén in
the general U.S. white, male popﬁlntion.

In the studies among nsbestos workers in this serics, it is interesiing
to note that cancer of the stomach, colon ecnd rectum wox three times cs
frequent as expected, thus focussing attention on the releationship between
industrial asbestos exposure and carcinoma of the gastro-intestincl:truct;

Thilst x-raying the large New York series, Selikoff 2 noticed o nifh
incidonco of pleural calcification amongst asbestos insulation workers,
and tho sugrestion mudo nt this conferonce is that ashostesis is perirupu
tho most common causc of ploural calcificuation in industrial couantlriun at

presont, esnocieclly if bilateral. Of 1,120 nipe leggers oxeaineds

JTABIE II . . . . 4179035
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Radiolnzical Examination of Pipe Lagrers

Lapéed Timc Since Nunber T Grnle
Onaot of Txposure Examinad | Celcilicnvion .
: , _— -
40 121 57. '
30 - 39 194 34.5 .
26 - 20 ) 177 10.4
10 - 19 3279 l.i

s - ———— - —— a—
3

He concluded that lapsed time, since onset of exposure, is mo-c important

then votal exposure, The common sites of pleural plaques ..'c diezhregw,
costal margins, anterior ond posterior~mediastimal, pericesdivm, inter-lebar
fissures and even lung apiees.' Many pleoues were missed in the eerly deys,
(e.g..theso ero obscured by rib shadows), Two modifications of procedurs

have now brought many more calcifications to light:

(1) Obliquo views aro always teken (... 23 and Lefi)
(é) A highor penetration kilovoliege is used if wsbostiosis .
is suspected, .
Pleurel calcifications appear to be uncommon before 15 years intervel

or lapsed time following first axposura, An average figure is 20 yesrs.
.

III, Xaviroumentnl Ashestos Exnosure

This confercnco high-lighitued n.mnxim well recognised in Industrial
Henlth but ingufficiently stroessed in medienl tsaching - the importance of
taking o dotailed eccupationnl history. Many cases in pepers deseribing
pleural calcification and plcural and peritoneal neoplasms cculd find o

first, no association with asbostos. Careful histories, however, revealed

chence environmental exposure to asbestos meny years praviously. Huddcw(é)
in 1929, roportod osbostos bodies in o men not employed in ashestos, but
living neor en asbestos fuctory. At this conference Thomson(s) reported tac
results of 500 autopsies in Cepe Town and ‘500 in Mismi, Florice. The rowmlt-
vere similer in the two cities. 30 ber cont of males amd 20 per cent ¢f
fomales showod ashcstos Lodios. In G por cent of tho males thero wes tha
passibility of occupationnl origin, but in 80 por cent of the positive rone.
thO‘présence of asbestos was regarded os thoe result of coateminction of i
urhan atmosphere. The origin of the asbogtos fibres wes itlhought to be hrake

&

erd clutch lining disintegration, but this has now bucn discroved and the

problem remains unsslviad, Vhat is now required is ¢ beose iine so thut A

future tronds may he ecccurately fellowed., The artens of ihe prakicm moy Le

a Jlarger o o . .
. = 1

.
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Xﬁrgur than we apareciste at presenmt. Jacag 5,312 ingiYiiuals z-rayed iu

* S
- : . - -or o . ¥ - o e e
<n ares around an asbcstos mine in Finaand, a;v:lzoto‘ / oogunl 439 cases

-

of pleural ccicification. In o conirol srea, without zn asbestoes aine,

no cases were found anong 7,101 persons x-rayed. In this respect, concern

may be feit for certain job categories. Pipe insulation woriers undoubtedly

share their exposure with other, trados - electricians, piumbers, sheot-metal

workers, boilur nmukars, {itzers riad oven foremen. ZFerhens . tue

suparvising enzineer or avchitcet shiould Ye examined. In Deilast, where

PO -~ T)
4there are no esbestos Tactories, Slmes' found 42 cases of plcural

resotheliome in a population of 3/4 millien ia the poried 1649-1962 (1

years). DBetween 1906 and 1923, 1,000 tons per yoar of boiier composition

(85 per cent asbestos) was imporied

J:r ghipbuilding purposes and it is

thought that {ke latent poifod_of <0 ycars iias now produceé the intre-thoracic

tumours in Belfast. A positive history of exposure to asbestos at wori was
na

obtained in 32 of the -i2 cases of nleural mesothelioma. Nevhouse(s)Afou

83 casas of mesothelioma from hospital reccrds in Londom, 10 between (1917 -

1950) and 73 beiween (1050 - 19G63). The intervul between first exposure

and torminal illnoss runged from 16 to 55 yoars with a mean of 37 jours.

A history of exposure 1o crocidolite was obtained in 53 per cent of cascs

and three muin typcs of exposure were recognised:

(1)

(2)

(3)

Of the
history and
‘within half

0f tha

Asbestos textile works -
Laggers or pipe insulators

Lxposure to dust brought home by relatives (4).

3% patients with mesothelioma, with no positive occupationai
no.roletives living at lhiome who worked with asbestos, 11 livea
a mile of un ashestos fectory.

83 casos found in London, 62 had pleural mcsoticiioma, anld in

21 the tumour was pecritoneal in origin,

IZnticknep and Smithcr(g) in 5% yeers (1958 - 1954) sow 52 cases of

asbestosis ot necropsy. YNineteen (36 per cent) had iung tumours and fourtuen

(27 per cent) had abdominal tumours, nine of which appuared to originate in

_the peritoncun. The lnpsed time following exposure veried from 20 to 4§

years and exposure time varied from 10 months to 32 years. The interesting

e

feature of the paritonecl tumours associated with sndustrisl oxposure to

nabestos was that associated lung: fihrosis and pulmonary changes erc below
sverage in sevority (disability 10 - 30 per cent) and in some of thosc rascs

there wus insufficiont lung disability to qualify for asbestousis certificution

(+ ensex).

b

It was also suggested that the incidence of peritoncal tumours

Treht well he very much highor but for:

()

e shorter life span of the severely affecicd worker
wers dust natholozy predominates.
*he difficult diflferentiul diagnosis from other forms
#ioabdominnd neoplusm, i,0. Cunrcinoma of stomeclh,
Feres availes aoa muny unclessificd cases of
TuTour. !

- R, Camrem e im ettt Tl e de b eim Pt ¢ emar e e .
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IV, DRosanrch Matinrs Arisine foem fLsbestas Cenle

In future work, the exact xzvn: ol ecshestos dust ‘must

{
Thoro is insufficient data corrclating typo of duct end :ubscquent

B .
‘pethology. Lnimal experinents oust he conducted with cicndard dusts.

The exact significence of particle size is not Zmown., Originelly

it was thought that only conrse ~ fibres were responsibie for lung .
changes but the confercnce feli thet ultra-microscopic zerticlis

wiil elso prouqcc fibrosis {luss then 2 microns). The M.A.C.
5 million/b is not now acceptecd., This canference natc it cleer
that industry should aim at I mi llion/h meximum coad cccent this

~ figuro with reservations until our imowlodge ia this {iuld is exiondeod.

(3) The pathogenesis of ashestos is unlmown., The following scheme -

1)

(5)

lan
\vy

ashestos fibre 5 macrophages - lysis 9 sclerosis = fibresis <
carcizogencsis is thought to be en immurity recction assccicied with-
gammaglobulin, The reaction is not now regarded as explcsive in
nature but is a slovw, insidious, low gradc, progressive {ibrosis with
carly fibrotic changes around the bronchioles. There is ithickening
of bronchiocle walls und of the pleura. In its zarly nihase tae lesion
is not obstructive. TFinally there is the formuticn ol the anshestos
hody, a forriton (iron-protoin complex) surrcunding tie fibre and is
laid dowvm in concontric rvings,. ‘Later the asbestos body becomes
fragnonted. MAsbestos bodics are difficult to find, wiil require
polarised light, may not be cheracteristic of esbsstos only, erd may
contain metals other than iron. Smell b;refringent hodies scen in
lung tissue have always been accopted as asbestos, but caution is now
required in interpretation. ZIlectron-microscope siucics are now
procceding at Combridge. The conclusiuns are (a) thet all esbestos
bodies so identified nay not bo due to asbestos, and (o} thet there
is difficulty finding asbostos particlos less than 10 micron withouti
the nocossary ilechniques, '

Asbestos fibres may migroie frem tho lung and have been feund in

spleen end liver. This migration mey oxplain the prescnce of Zasiro-

intestinal nmalignancies, bhut ngrin, fibres mey be swalilowed dircet
(ingestion of bronchial sec.ctzona;.

There does appear to be a direct correlation betwoen ashtestos dust
exposure time and tumour formation. There is, however, strong
cevidence reported by VWegner in o large series of cases cf mesothelizme
that crocidolite is more dungerous then chrysotile. In North tmerice

howuver, chrysotile las baen assecictod with peritoncai <tmours,

There havo heen ne eeses reporicd frem South Africa of 4umour formuaiicy

14

where the exposure was to umosiie only, bui one tumecur | ;

neritoneel;

hag haen reporied Ly Selilkelrs L coosite,

The natural aghestes minercls ws mined, always contain :ixura; cil (1

ke

L O U - e —— femm e s — e i e
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(11)

(12)

(13)

eaelwlede Wurk in the chemienl field gl

%50

{Sr. Hervimgten)

10 the Cheeter teatty Resconrel Insiitute

Tue rizing ineiddence af Lronchial cenvein. wloural mesntholiumas,
peritoncal tumours and posaibly gesiro—.iiie.uinal melignency mighe
bo expleincd by the fact that the acghostes worker is mow in ihe
go~-ccllad "tumgur formation deriod", if.9. 20 = 40 yeers following

the first exposure. f ihis is she pethology with csbestos fibre,

then've sheil require to lcok clesely at fibre gluss, & later

- development, now in production 10 — 12 years in Scotlonc. Torsonmel

8)

- the oxposure will he constont over meny yeurs, and (b) ezbestos sproyers

axposcd to this {idre will not haove arrived at the tumour Jormetion
period for = further i0 - 12 yeers in Scotland, dut iz Germany, where
the fibre glass process originated, o productiom time in the region
of 20 yeers is reported. )

Thore are large differences both in morbidity ond mortality of

a ¥
ashestos in the surveys in differeai parts of the werld. Thase

discfopuncies may be explained by tac different chemicel neture of
the minerals, but there is gt the samv.time, an urgeat nced to
standardise rudiciogzicel findings end histology.
Therewere too meny stell surveys presented at this ceonlercnce withouu
the required statisticel coatrei. Jfn overdall epidemiclicgical studyr

is urgently required. 4

In malignant tissue arising frar'asbestos, the charccteristic luny
histology is not easily interpreted. The loose, fibreus tissue is
not perticulerly malignent-~locking. The fibrous tissve is iafiltratoed
with ciefis lined with capiliary and alveolar pscudo=cpitielium, the
whole picture heing difficult to distinguish from adenccercinoma.

In the experience of the ¥.R.C. Preumoconiosis Unit, tiers is
evidence thot chest discase in nshestos workers datccted by means of
x-reys is more sericus than pnoumoconiosis or silicosis with simiiar
radiological findings.

The average age ut death when tho asbestos hezard was first roccgaisad

(1907) wes 33 yenrs. Tn 1934, the average age ot death is 57 yenrs,

It must, howavor, ha rocogmised ihat houvily exposod peoplie are swii®

gying in 1964 in their 30's and <C's,
There are two groups cof nsbestos worlers in which the risk of asbestss

end melignancy is high; (a) pipe laggers and demolition wo- . rs, vhere

vaere the atmosphieric conceniration of asbestos is very high,
Taero is o vast improvement in dust conirel in larze menulaciuring

worls where tho ashostos houards aro new recognised and coatrolind, and

whare preventive mensures will eveniunlly reduea tho sining incideies of

gybostoaine  Nnll unics, Lowewor, aro still not dust froe end eio ont

.

wofaet Lo environmenunl cenirol. In this respoet, the wffoct ¢f vhe

7T, ecnbined with long working hours ot thzt

- —— O e Al s e - -
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. V. Clinicel Criterin -~ fsbestosis

-

Throughout the conference there wore nmeny referpgnces ic signs ead

symptoms of nsbostosis. Those aruv:-

1. Voguo chost paing - & vory curly sympton : . .

2. Dyopsnoon = may be first clinical syaptom

3, Uaproductive cough or bronchitis in on otherwisc hewlthy sudbjuct,
with no previous chast hisiery.

4, Loss of energy and gencraliy off-colour, Early symptonm.

5., There is little or no tendencf to csthme. Lung function tests
ere not of great value in the eerly steges, other then to
eostablish o base line, o.g, pre-employnment cxemirciions.,

6. Basal rfles - carly sign.

7. TFinger chubbing - noted in about 20 per cent of cuses.

8. Dleuriyy neoy bho Tirst indicaticn of ashestosis, with or without
essocicted ncoplesn, )

9. Preunonia may a:so he first indication, as in 8.

10. "Peritoncal tumours may ofien come to lighti
(a) Vegue obdominal pein in any quadrant of eixdcmen
{(v) Abdominal Ciscomfort., Indigestion is an eariy symptom
and en cmployec complaining of vague discomfori is saen
hy the Factory YN.0.
(c) Lacites,

Patient may report for a slimming diet, as happened in one caso.

Eadiolorrical Anpacrances

1, Dasal distribution and ccmmonly bdilateral is chur;cteris?ic of
esbestosis.
2, The iow grade, interetitial fibrosis gives rise to coerso,
iinear markings, more ccmmon in the lower lobes on both sides,
and spreading into the middlo lobes, deseribed ng "hoacy comhingy",
3. Dlecural thickening (lung, diaphregm and pericuardium).
4. The presence of culcified pleques.
5. fn uneven right border of tho heert - "the shaggy heart” siga -

pericardium thickening.
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/) Braun, D.C. Tvuan, 7.0, (1633)
sLrch,

(o)

Ir. . J.

(Miember of the Asbestos
‘Research Council)

Dr, S. iolmes
(Dust scampling and counting
techniques)

Idr. C. G. Addingley
{ 'Royco!' expert)

Dr, Ross lunt
(Saysiologist and dust
expert )

Dr. J. G. M. Davis
(Electron-microscope expert
physicist)

Dr. J. C. icViltie

Dr., W, D. Bucharen

Dr, J. S. larrington

Ir. H. L, Ayer

Yaanor, Q,0, . Mliaegres,

in Ashestos Mincrs.

Fal . N
Coa. . Mrehand, , {(19456)
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VI. Names and Units of Calleaouey Workine in the Ashestos Qlesearch Mieid
.
Dr, J. C. Gilygon M.2.C, Pneumoconioesis Resoarch tnit,
. Glumorgzan, Weles.
L] .
Tr, 5. C. =333er s above
Saitker The Cupe Insulation and JAsbestos .

Troducts Co. Ltd.,
London., (Medicel Cfficer).

Turnecr Asbestos Co. Ltd
Rochdsale, :

.

Sritish Belting end Asbestos Co. Lid.,
&t. Peters Buildings,

Tork Street,

Leeds,

45 obhove

University of Cembridge,
Cambridge.

Ministry of Pansions and
¥etional Insuraace, ;
Lozndon. .

Ministry of Lzbour,

London.

Chester Beatty lescorch Iastitute,
Royal Cancer Hospiial,

London.

Public Health Service,
Division of Occupational Health,

- ——— —

Qpideniological Swudy ia Lung Cuncsor
indastricl Healtk. T

2 Con=Bnn

D:Cituce

sleural

= — 5
magolheliome ung Mshestos Expooure in N.W. Ceiw

irevinee.,

()

(1}

Yaonor,

B.J. 1N, 1T 1 D6O-2T1
MicCaughlioey. W.T.E.. Vade, 0.T.. Elmes, P. (1962) IXpoLuTe to
Lshestos Dust and Diffuse Vlewral Mesothelionm.. e
B.LJ. 2 ;1397 -
Yamer, J.C. {1952) - Nature. i26 : 180

J.C., dunduy, D.E.. Herrineton, J.5. (1082)

J. TFata. DBacu.

73

Cs
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