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TI. ' Oceurronee and the Mejor Use of Asbestos 

Asbestos 

q ‘.ireua Serpentine faphiboles 
a 

PLD T 1 4 | cRaC IDOLITS AMOSITE TREMOLITE ACTINOLITE 

The important members of these groups are: 

‘i) CERYSGTILE - White asbestos, a hydrated magnesium silicate with the 
farmula (3¢g0 2Si0, 2H,0). Sp.g. 2.55 with a long fibre of tubular 

atructure,. 

:) CROCIROLITE - Blue asbestos (Na,0 3Fe0 Fo,0, 8Si0, H,0). Sp.g. 3.37 
with o high resistance to acids and alkalies. 

‘) SMOSITE - Whitish-fawn, ferrous magnesium silicate (1. 5:ig0 5.5F00 
7510, H,0). Sp.g. 3.45 

MATE = the Amphiboles all nave 8 silico units with 7 ainoral units 
and 1 wator molecule,
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%. .. _ The annucl world pro duc etion ef ssvestos minerals hes risen from 500. 

tons in 1880 +o over 3 million tons in i633, mainly from Canada (Chrysotile 

end Crocidolite), South Africa (mosite), end Russie (uil three varictics); 

‘those three countries producing C5 pes cent of the world production, and 

oleven countries, including Finland, providing the remaining 15 per cont 

of the worid production. an 

There are many industriel uses for the manufactured products from- 

asbestos minerals which follow from the chemical inertness cnd high thermal 

insulation properties of esbestos fibre. 

Because it is important to ascertain whether a clinics! case hos been 

exposed during ao lifetina to esbestos in snv form, it is neccircary to know 

tho industrial applications in detail. The following list includes the 

major uscos:— 

1. Asvestos Mining. 

2. <Askestos Textile Manufacture (woven and non-voven}, cattreases, 

curtains, sefety-suits, pipe covers, filter presses etc. 

3. Asbestos Cement Products (sheets, partitions etc.) 

4. Asphalt ond Vinyl asbestos floor covorings. - 

5. Roof coverings (ia aprey forn). 

6. Clutch and Draka Linings in the futomobile Industry. 

%. Fillers tor paints, caulking compounds, ond in plastic ronina. 

Taero are now over 3,000 industrial applications recorded. 

The hazard from Asbestos Dust orises in Industry in manv environnents: 

(a) Ship breaking and demolition yards. 

(») Ship yard maintenence (dockyards). 

(ce) Ship building yards. . . 

(a) Sawing, drilling and grinding of usyboutos products ia bruke~ 

lining works 

(e) Sowing, grinding, levelling of asbestos sheets. 

(f) ‘Weaving mills, especially in sereening and preperation rooms, 

picking, stecking, cerding, spinning, winding and weaving. | 

(g) Spreying buildings to reduco fire risk. 

(h) The bagsing of asbestos products - Insulation materisis. 

(i) Domolition and renewal of pins lerging in ell industriel warts. 

Ai790° 
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asbestos in ceil countries wos strosscd. 

-3- 

II. The Incidence of Asbestosis and the Association of tsbestos 

nnd Intre-Tharacic Tunour 

At this conferonco, the nood for further epidomiologice] stucica om 

Thero wos wide civergence in the 

fow apidomiologicol studios prescatead on the incidence of asbes
tosis, and 

this was. even more epparent in tho figures presented from Canada,
 South 

Africa, the States and the United Kingdom, on the associction of esbustos 

with intra-thoracic neoplesms. in this respect, the Ministry of Labour, 

through the Factory Inspectorate(!) appeer to be ehead, in that they have 

been collecting mortality data since 1924. With the size of semple now 

presontod, the figures from England and Males would appear 
to be tae -most 

rolinble of all tho countries represented at this conference. In sunmary 

these are:) 

TABLE I 

+ fisbestosis 

Year -Asbestoasis .. . - 

(uncomp?icaved ) (Intra-thoracic tunour ) 

1924-1947 ‘ (128 22 . 

1924-1955 265 65 

1924-16563 584 148 

Tho proportion of asbestosis death cortificates which also record a 

thoracic tumour, has risen in both sexes disproportionately to the number 

of uncompiicated asbestosis, so that currently over 50 per cent of males 

dying vith asbestosis have clso a neoplasm. LEvea ws: viewed against tho 

steadily rising incidence of lung cancor in the popsictvion es e whole, 

there seems little doubt that the incroanse is a reul one. Sciikoff, 2 

in the New York area, and using data from the .isbestos Workers Union (total 

population 632) for the period 1942-1962, has recorded <5 deaths, i2 of 

these due to carcinoma of the bronchus and 3 to pleural nacoplesms (mesothe- 

liome), giving oa death rate 6.8 times higher in asbestos ieggers than in 

the general U.S. white, male population. 

In the studies among nsbestos workers in thia serics, :t is interesting 

to note that cancer of the stomach, colon ond rectum wes three times 23 

frequent as expected, thus focussing attention on the relationship between 

industrial asbestos exposure and carcinoma of the gastro-intestinel tract. 

Whilst x-raying tho lerge New York serics, selitort(?) noticed a nish 

inacidonco of pleural calcification amongst asbestos insulation workers, 

and the sugrostion mato at this conferenca ia that ashestosis iv perhaps 

tho most common caunG of plaurni coleification in industriel countrion at 

presont, espocially if bilaterai. Of 1,120 nipe leggers oxemined: 

/TABLE IIT. we 437908

Union Carbide trial exhibit UC-1573: Dr. W. Taylor, Report on Proceedings of the International Conference on the Bi…
ACL Doc 16671 · Page 5 of 12

Published by AsbestosClaims.Law

asbestosclaims.law/library/16671/5

https://asbestosclaims.law/library/16671/5


= a ee 2 eee a es Se oo 

~ be 

° . TABLE TT ’ 

Radiological Exemination of Pipe Laerers 

Lapsed Time Since Nunber ‘Grade 
Onnot of Exposure Examined . Celcivicavion _— 

‘ . . « 

40 323 57. 

30 = 39 19+ , 34.5 . 

26 = 29 , 17 10.4 
10 - 19 379 1.1 

Re concluded that lapsed time, since onset of exposure, is moze imporians 

then total exposure, The common sites of pleural plaques ...-- dseshregn, 

costal margins, anterior and posterior-mediastinal, pericerdiun, inter-lebar 

fissures ond even lung apices. Many pleques were missed in the early days, 

(e.g. theso ero obscured by rib shadows), Two modifications of procedure 

have now brought many more calcifications to light: 

(1) Oblique views aro always taken (...02% end Lef+) 

(2) A highor penetration kilovoltege is used if usbestosis 

is suspected. - 

Pleura) coleifications eppear~to be uncommon before 15 years interval 

or lapsed time following first exposure, An average figure is 20 yecrs. 
bd 

. 

ITI, Eavironmental Ashestos Exvosure 

This conferonce hizh-lighted a maxim well recognised in Industrial 

Health but insufficiently strassed in medical teaching - tie importance af 

taking a dotailed occupational history. Many ceses in pesors describing 

pleural calcification and plcural ond peritoneal neoplasms could find cr 
first, no association with asbustos. Careful historios, however, revealed | 
chance environmental exposure to asbestos Many years praviously. Hudaew *) 

in 1929, reported asbostus bodies in ao men not employed in asbestos, but 
living neer en asbestos fuctory. At this conforence Thomson‘ >) reported tac 
results of 500 autopsies in Cape Town and 500 in Miami, Florida. The rowult- 
were similer in the two cities. 30 per cont of males and 20 per cont cf 
fomales showod ashcstos bodios. In 6 por cent of tho males there ves thu 
possibility of occupationnl origin, but in 80 per cent of the positive ene’ 
the presence of asbestos was regarded as the result of conteminetion of tin: 
urben atmosphere. The origin of the asbostos fibres wes thought to be brake 
end clutch liniag disintegration, but this has now been disproved and th. 
prohiem remains unsolved, What is now required is « base line so that A 179 0 3 : 

‘ . future trends may he accurately followed, The axtent of the nroblem may Le 
’ 

Pa florger 2... . = |.
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larcer than we aporesiate at resent. Jacag $,322 indivicuais serayed in vPro fe . ak 
. > . ‘me. wer . . we a _— or ene 

en area around an asbestos Mine in Sinsand, Nivilnoto* 4 font 439 cases 

of pleural coicification. In a control srea, without on asbestos Sine, 

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

may he feit for certain job categories. Pine insulation workers undouvted)y 

share their exposure with other, trades ~ electricians, plumbers, sheet-metai 

workers, boilor nakers, fitters nad even Soremen, Perhens 2... cue 

supervising engincer or architect should be examined. In Searast, waere 

there are no asbestos factories, Elnes*? “found 42 cases of pleural 

sesothelione in a ponulation of 3/4 millien in the pesied 2949-1963 (1: 

years). Between 1906 and 1923, 1,000 tons per year of boiier composition 

(SS per cent asbestos} was imported <:> shipbuilding purposes and it is 

thought that the latent period of 20 years has now produced the intra-thoracic 

tumours in Belfast. A positive history of cxposure to asbestos at work was 

obtained in 32 of the -:2 cases of pleural mesothelioma. Nevhouse(®) ound 

$3 casas of mesothelioma from hospital recerds in London, 10 between (i917 - 

1950) and 73 between (1950 ~ 1963). The interval between first exposure 

and torminal illnosa rungod from 16 to 55 yoars with a mean of 37 jours. 

A history of exposure to crocidolite was obtained in 53 per cent of cases 

and three main types of exposure were recognised: 

-{1} Asbestos textile warks - 

(2) Laggers or pipe insulators 

(3) Exposure to dust brought home by relatives (4). 

Of the 36° patients with mesothelioma, with no positive occupationai: 

history and no. roletives living at home who worked with asbestos, 11 lived 

‘within half a mile of an ashestos Fuctory. 

Of tha 83 casos found in London, 62 had pleural mesothelioma, ani in 

21 the tumour was peritoneal in origin. ) 

Enticknep and Snither (9) in 54 yeers (1958 - 1954) sav 52 cases of 

asbestosis at necropsy. Nineteen (36 per cent) had iung tumours and fourtuer 

(27 ner cent) had abdominal tumours, nine of which appeared to originate in 

the peritoncun. Tha Inpsed time following exposure varied from 20 to 8 

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

feature of the poritoneal tumours associated with ‘ndustrial exposure to 

asbestoa wag that associated lung: fibrosis and pulmonary changes ere beiow 

average in sevority (disability 10 - 30 per cent) and in some of those cases 
there wos insufficient lung disability to qualify for asbestouis certificution 

(i enses). It was also suggested that the incidence of peritoneal tumours 
Ay Tivat well he very much higher but for: 

(2) The shorter life span of the severely affected worker 
ters dust pathology predominates. 

Ch} The difficult differential diagnosis from other forns ot shtonina? neoplusm, i.e. Carcinoma of stomach, Meas GVavies ina many unclassified cases of 
tisour. ‘ 

— a 
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One mew oy IV. Research Matters Avising foom fsbestas Confersnce 

In futuro work, tho exact tyne af asbestos dust ‘must be identil 

Thero is inaufficient data correlating type of duct enc sudscqucut 

m@ard dusts. -
 A ‘pathology. énimal experiments aust he conducted with st 

The exact significance of particle size is not known. Originelly 

it was thought that oniy conrse " fibres were Yesponsibdie for lung . 

changes but the conference felt that ultra-microscopic serticlis 

will clso produce fibrosis (less then 2 microns). The M.A.C. 

5 miliion/m? is not now accepted. This conference made it clear 

that industry should aim at 2 million/m® meximum end eceent this 

_ figure with reservations until our knowledge in this ficld is extended. 

(3) The pathogenesis of ashestos is unlmowa. The foliovwing scheme - 

(4) 

(5) 

fa 
\uy 

askestos fibre 4 macrophages 3 lysis 4 sclerosis 3 fibresis > 

corcizogencsis is thought to be an immunity reaction assccicted with - 

gammaglobulin. The reaction is not now regarded as exnlcsive in 

nature but is a slow, insidious, low gracc, progressive fibrosis with 

early fibrotic changes around the bronchioles. There is thi ckening 

of bronchiole walls und of the pieura. In its early nhase the lesion 

is not obstructive, Finally there is the formation of the asbestos 

body, a forriton (iron-protoin complex) surrounding cic fibre and is 

lnid down in concontric ring. ‘Later the asbestos hody becomes 

fragnented. Asbestos bodies are difficult to find, will require 

polarised light, may not be characteristic of esbastos only, end may 

contain metals other than iron. Smell birefringent bodies scen in 

lung tissue have always been accented as asbestos, out coution is now 

required in interpretation. Electron-nicroscope stucies are now 

proceeding at Cambridge. The conclusions are (2) thet all esbestos 

bodies so identified may not bo due to asbestos, and (oj thet there 
is difficulty finding asbestos particlos less than 16 micron withaut 

the nocossary techniquos, 

“asbestos fibres may migrate frem tho lung and havo been feund in 

spleen end liver. This migration mey explain tha presence of «astro- 

intestinal malignancies, but agnin, fibres may be swallowed direct 

(ingestion of bronchial secretions), 

There does appear to be o direct correlation betwoen asbestos dust 

exposure time and tumour formation. There is, however, strong 

evidence reported by Wegner in o large series of cases cf mesothelizac 

that erocidolite is more dungerougs then chrysotile. In North jmerice 

however, chrysotile has becn assuciatod with peritoneal “usours. 
Thera have heen na cases reported frem South Africa of temuur formeiicn 

where the exposure was to umosite only, but one tumour (neritones) } 
hag been reported vy with omosite. 

aerad ig]
 
b
 

.
 

be
 The natural asbestos minerals uf mined, always contain ei] (up 

or Ss - ee ee ee see re ee ee AV?7913
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becexeluded. Work in the chumienl Pieddoog.. 

fys . tothe Chester featty Research Institute (Sr, furvingten), 

uz aneidence Of Unonchial casein: vleural mesotheliomas, 
poritoncal tumours and possibiy gastrom.ce.cinal molignaney might 
be explained hy the fact thet the eebostos worker is now in the 
so-celled "tumour formation seriod", 3.8. 20 = 40 years fol) wing 
the first exposure. f this is she pethology with asuestos fibre, 
then’ve shell require to look closely at fibre glass, o later 

' development, now in production 14 - 19 years in Scotianc. Forsonne 
exposed to this fibre will not have arrived at the tumour formation 
period for a further 10 - 12 years in Scotland, but in Germany, where 
the fibro glass process originated, a production time in the region 
of 20 years is reported. 

ashestos in the surveys in different ports of the world. 
discrepancies may be explained by the different chemical nature of 
the minerals, but there is pt the samu.time, on urgent anced to 

- standardise rudiciozical findings ond histology. 
(97 Theretere too meny stall surveys presented at this conference without 

the required statisticel controi. Jn overall epidemiciczical studs 
is urgentiy required, 

(i0) In Malignant tissue arising from asbestos, the characteristic lun: 
histology is not easily interpreted. The ioose, fibreus tissue is 

. not perticuloriy mMadignent-locking. The fibrous tissue is infiltrute: 
with clefts lined with capillary aad alveolar pscudo-cpithelium, the 
whole picture heing difficult to Gistinguish fron ecenceercinona. 

(11) In tho experience of the M.R.C. Pneumoconiosis Unit, thers is 
evidence that chest disease in asbestos workers datected by means of 
x-reys is more sericus than pacumoconiosis or silicosis with simniiar 
radiological findings. 

(12) The average age ut death when tho asbestos hazard was first recognised 
(1907) was 33 yeurs. In 1€3.4, the average age at death is 57 yenrs, 

_It must, howovor, bo recomined that houvily exposed peopioe ara sui 
Gying in 1964 in ¢heir 30's and “aC's, 

(13) There are two groups ef asbestos workers in which the risk of asbestos 
and molignancy is high; (a) pipe loggers and demolition ve. . ts, where. 

. the exposure will be consteat over many years, and (b) asbestos spraeyer:. 
where the atmospheric concentration of asbestos ig very high, 

(24) Tero is c Vast improvement in dust contrel in larzo menufaecturinz 
works where the ashestos havards aro now recoznised and controliad, ant whore preventive measures will eventually reduauw the Paasiue incithenes ef ‘asbostosin, Smad ound tes, HOWever, aro atill not dust fra Grd abe cat : ws 5G0% 43 environmental control. in thig resnoct, the offoct of the 

‘T, combined with long working hours et thet 
vw ee er, a a Bo eee _ - ee sew sows 

R
O
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VV. Clinicel Criteria - Asbestosis 
= 

Througuout the conference there wore many references tc signs ond 

ayaptoms of asbestosis. Those arui= 

le 

2. 

3. 

4, 

5. 

6. 

7. 

8: 

9. 

10. 

3. 

ad. 

5. 

Vaguo chost pains ~ a vory curly sympton . . . 

Dypsnooa — may be first clinical syaptom 

Uaproductive cough or bronchitis in an otherwise heslthy subject, 

with no previous chost histery. 

Loss of energy and generuily off-colour. Early syapton. 

There is little or no tendency to asthma. Lung function tests 

ere not of great value in the cerly steges, other than to 

establish o base linc, o.g. pre-employment cxeminations, 

Basel rfles - carly sign. 

Finger chubbing - noted in about 20 per cent of cuscs. 

Plevrisy nay bo first indicaticn of auybestosis, with or without 

associated neoplasn. 

Pneumonia may aiso be first indication, as in &. 

‘Peritoneal tumours may often come to light & 

(a} Vague obdominal pein in any quadrant of cisicmen 

(b} Abdominal ciscomfort. Indigestion is an early synpton 

and an employee compiaining of vague discomfort is seen 

by the Factory 20. 

(c) <Ancitos. 

Patient may report for o slimming diet, as happenec in one caso. 

Radiolosrical Anpanrances 

Basal distribution and ccumonly Siiateral is characteristic of 

esbestosis. 

The iow grade, interatitial fibrosis gives rise to coarse, 

jinear markings, mors common in the lower lobes on both sides, 

and spreading into the middle lobus, described ng “honey combing" 

Pleural thickening (lung, diaphragm and pericardica). 

The presence of celcificed plaques. 

fn uneven right border of the heart - "the shaggy heart" sign - 

pericardium thickening.
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VI. Names and Units of Colleagues Vorking in the Ashestos Research Field 

Or, J. C. Gilson MeteC. Pheumoconiosis Resoarch Unit, 
’ Glamorgan, Weloes. 

Br. 0. C. “agser As above 

Dr. We J. Suitker she Cepe Insulation and Asbestos . 
Giember of the Asbestos _ 
“Research Council) 

Dr. S. Holmes 
(Dust sompiing ond counting 
techniques ) 

Or. C. G. Addingley 
( Royco! expert) 

Dr. Ross Eunt 
(Zaysiologi st and dust 
éxpert} 

Dr. J. G ML. Davis 
Electron-microscope expert 
physicist} 

Dr. J. C. ide Vit viie 

Dr. ™. D. Buchanen 

DOr. J. S. Harrington 

Dr. H. £. Ayer 

Braun, D.C, Truan, 7.0. (1653) 

Products Co. Ltd., 
London. (Medical Officer). 

Turner Asbestos Co, Ltd. 
Rochdale, 

. 

British Belting and Asbestos Co. Lid., 
St. Peters Buildings, 
York Street, 
Leeds, 

“aS above 

University of Cambridge 
Cambridge, 

Miinistry of Pensions and 
Notional Insurance, 
London. 

Ministry of Lebour, 
London. 

Chester Beatty Resca 
Royal Cancer Hospital, 
London. 

ren Institute, 

Public Health Service, 
Division of (Occupational Health, 

Epidemiological Study in Luaw Canc 

(:z) 

in jsbestos Miners. 4rch. Industriel Health. iT 0: Cag-62 “a 
Tagua. oeC., Muses CA. Marehe wee De (19GG) 0: Cia. theusud “esotheliome and ashes ton “Xposure an NW, Cone Evovinee. 

B.J.I.M. 27  : 260-87 
MeCaurhiey. v. T.E.. Wade. O.%.. Elmes, PB, (1962) Sxpesure toe Asbestos Dust and Diffuse ‘Floural ioaethen 

an BMJ, 2 +: 1397 
Warnes, J.C. (1952) . Nature, 226: 180 

(1:) Wagner, J.C., Munday, D.£.. Herrington, J.g, (1962) J. Fath. Bact. 
7a C

s
 

a
>
 

v
 

AIT O42
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