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THE MANY FACES CF ASBESTOS DISTASE

E. O. Lo~xcLex?
Department of Public Heulth, Sydney

Asbestosis is scen as one of the most signficant
medical problems deriving from Industry in the
present sge. As not only asbestosis but aiso
carcinoma of the lung and mesothelloma of the lung
are accepted by the New South Wales Workers’ Com-
pensation (Dust Discases) Board as coempensable
injuries provided that adaquats industrial exposurs
to asbestos can be proven, it is important that all
physicians should bs acgqusinted with the three
conditiona and should, when they sée conditions
r bling carci a or mesothelioma of the lung,
Le alsrted to maks the fullest possible Ingquiries
into the patisnt's industrial background and place
of rasidence.

The presesnce of asbestos bodies in the sputum
or in tha lung tissue Indicates only that the patient
hae been Iindustrially or environmentally exposed
to asbesios, and not that tha patient has pulmonary
asbestosiz.

AsursTod is one of the most anclent and interesting
Industrial materials. Actually, asbestos is a name given
to a scries of mincmls composed of silicates of fron and
magnesium. -Chrysotile is the main asbestos of industry,
but smosite and crocidolite are also usad.

The Romans mined for asbestos in the Italian Alps over
2,000 years ago, and Herodotus described in <30 p.c. how
the Romans used csbestos for enshrouding corpses before
cremation to permit of easy colicction of the ashes Zor
ourial. Plutarch (a.a. 70) described how *“asbesta” was
used for the wicks of the lamps of the Vestal Virgins, the
azme “asbesta” meaning uzquenchable, inaxiinguishabdle
or inconsumable.
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It has only been during the last 80 years that asbestcs
bos been used to any great extent for industrial purposes.
World production of asbestos in 1880 was only 3500 wons,
whereas by 1950 production had increased to 1,300.000 tons.

Asbestos dust was not recognized as s dangerous hazard
until 1900, whern a case of asbestosis was descridbed in a
meR who died in Charing Cross Hospital. By 1928 there
were still only 10 cases of asbestosis on record.

Industrial exposure to the harmiful effocts of asbesics
dust occurs not only in mining, but also ia crushing
and refiaing processes. textile manufacture, lagging.
manufacture of brake liinings and, very imporiantly ¢n
Australia, the manufacture of asbestos cement products.

Asb in r t years has come to be accepted as
having sigopificance not only in the industrizl felds, bus
also in the larger feld of environmental health. Con-
tzmination of city air by minute quantities of asbestos
dust hos caused gZvreat concern. Whereas iong periods of
exposure to high concentrations of asbosios dust are
necessary for the development of asbestosis, mesothelioma
of the pleura and peritoneum can occur after oniy mitnimal
exposure of short duration. Fortucately, only crocidolite
or “blue asbestos” has been positively incrimizated os a
cause, and although ‘“blue =asbestos” was usad {n Naw
South TWales to some extent in days gone by, it is -arely
used toda), despite the facr that (t is mined In Australia.

Arcple svidence exists that asbestos is truly a ubiguitous
mmazerial, as, for example, the fact that asbesios Sodiss
wer2 reporred in <65 of autopsies in the Piitsburgh area
in 1965 (Cauna ¢t glii. 1063;. .Asbestos bolies are 2lio
found in the sputum of a large perceniage ol Datients
attending pulmonary clinies in industrial cities, withour
there being any evidence of industrial exposure.
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The effects of asbestSs on the human organism will be
discussed under the headings (1) asvestos bodles, (i1)
ssbestosis, (111) asbestos carcinoma of the Jung and peri-
tonsurn, and (iv) asbestos mesotheliomz of the pleura
and peritoneum, although, to complete the picture, it
should be mentfoned that asbestos (amosite) i3 even of
interest to the dermatologist, as “ssbestos warts”, showing
bistologicallr a picture of extreme Kkeratosis, are commonly
seen {n asbestos workers,

ASBESTOS BODIES

The older textbooks f{requently refer to the pressnce of
asbestos bodles in the sputum and rake no reference to the
appearance of bodies {n the lung tissue. Today, however,
the presence of nsbestos bodies in the lung tissue is fre-
quently described and, in fact, thousands of asbestas bodies
may be visible in a section of lung tissue not more than
1 em® in area.

These unique bodles may vary in length from 20x to over
200s. An asbestos fdre forms the central core In each of
the bodies, which are beautiful golden-yellow-to-amber
coloured structures {n a multiplicity of shapes. Deger
(1933) showed that the asbestos Sbres are coated with
protein from tissue fluid until compietcly ensheathed, and
that the granules withjn the gel coating are ferric
compounds.

Typically, the ashestos bodles have an appearance like
bends strung on a flbre, this being o result of surface
tension effects. They are characteristically dumb-bell
shaped.

The bodies appear to be Innocuous, their coating of
protein reducing their capacity to cause fAbrosis. When
asbestos bodles were injected imtratracheally, no fbrosis
was produced. The Alsintegration of the bodies imcreases
their fibrogenicity.

Figure 1* shows a typical clumping of asbestos bdodies
{s the lung tissue and surrounding diffuse dbrosis, which
{s wmarkedly diferent from the more discrete areas of
fAbrogis scen {n silicosis, with their typlcal whorled
structure. Numerous phagocrtes can be seen containing
products of disintegration of the asbestos bodies,

It should be pointed out guite positively that the finding
of even large numbers of asbestos bodies {n the sputum
does not necessarily mean that the putient is sufering
from & degree of osbestosis which could be recognized
clinfeally or radiologically, or which would cause even
minimeal disabliity, = -

I bave deliberately described these bodies as “zsbestos™
bodies rather than the more commonly asccepted *“zsbes-
tosis” bodies, because I beltere that the latier term is
misiesding, tending to indicats that these bodies ars fouad
only then there !s a condition of pulmonary asbestosis.

ASBESTOSIS

It is not surprising that 2 number of coses of asbestosis
are found in New South Tales, in view of the fact that o
aumber of larze asbestos plants manufacture 3 wide range
of asbestns procucts in the Sydney metropolitan area. In
these faciories, contsol of the working ecvirozzen: has
nroceeded as more has been learnt of the human response
to exposure to osbhesios. Isolation of dusty processes,

tFor Flzures i, 2, 3 and § see art-paper supplement,
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adequate exhaust ventlation and substitutioa of wet pro-
cesses f-° dry have all considerably improved the work
situation.

Tufortunately, many asbestos workers were exposed for
long periods to bazardous conceatrations of asbestos in the
last two or three decades, and wa are still seefaz a con-
siderable "back-log™” of patients exposed during this time.

For the development of asbestosis it is necessary for
the worker to be exposed to exiremely high concentrations
of dust for relatively short periods of time, or o0 lower
concentrations of dust for much longer perfods. Whilst In
the dcvelopment of any of the pncumoconioses there will
always be some individua! susceptibility, the devslopment
of szbestosis depends upon concentration multiplied by time.
The recommended maximum =allowable concentration of
asbestos dust {a the worker's brecthing zone is set =t
5 million particies per cuble foot, althiougl local experience
would indicate that control of the environment to this
level does not offer adequate protection. In the spray
application of asbestos to ccilings, concentratiors of up
to 200 million particles of asbesios per cuble f{oot bhave
been found in Sydney. Without ndequate respiratory
protection, such as would be provided by an airsupplied
respirator, asbestosis could be expocted to develop [a such

° a situntion: in an appallingly short space og time,

The yresentlﬁz symptom of ashastosis is almost always
dyspncea. This occurs early in the disease, s conspicuous,

-and s praetically always out of proportion to ihe sigas

found in the cliest. There may or may not be 2 productive
cough, but if there is, asbestes bodics may be found from
time to time in the sputum.

Frequently, the pztient mmay state tkhat he xas had
Tepeated attacks of acute pleurisy, but in tmost ceses 20
pleura! effusion has oeccurred.

On ellnjeal examination, abnormalities may bde con..
spicuous by their abserce, Occasionally eranosis is aoticed.
but it 1s usually of slight degree. Clubling of !4 Sngers
is found In some eages. Even when the co:-.uulon is
asdvanced, the percussion note ‘s never seriously !mpefred,
breath sounds are vesjcular and a few rales anéd erepita.
tions may bde heard. scattercd particulariy at <le lung
bases. Some authors consider dasxl crepfiaticas to be =
constant finding (o early csbestesie. I mysell agree with
Hunter (1925 (“Diseases of Ocexzdation”) that crepita-
tifons are beard !t iwo-thirds of 2ll cases of early
ashestosis, but not {n all.

Ashestosis 15 similar in its pathology to any other $ater.
stitia! pulmonary &dbrosis. Fibresis !nterferes with gnseous
exehange. and for this reason the most imporiznt sul-
monary {ucction test s carbon dicxice uptake:

I marked contrast to the usual ahsence of physieal
signs, X-ray examination of the chest often offers quite
¢istinctive evidence of the diseazs, aven holors sympioms
have developsd,

Classical'y. in an advanced case ail the following features

.will be found:

2. A\ ground.glass appenrance. especinlly of the lawer
half of each luag. This may be someiizies 2iMeult o
detest, uaniess one diaces a ruier zeress the-Juzgs and thez
compares the upper and lower nalves.

3. A "shozoy” heart oulliae.
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2. Culiteration of the cardio-piirenic angles.

4. Obifteration of tae costo-phrenic angles.

5. “Teniing” of the diaphragm and other evidence cf
oreviovs pleurisy.

Whilst all these features ure j¢en in o classica! case,
one or nuore features may be missing. Opacities in the
lung may resemble those of silicosis :non closely than
the tsual ground-glass appearanca.

ASSESTOS CARCINOMA OF THE LUNG AND
PERITONEUM

Doll (1955) reachod the concluxion that asbestos workers
faced a risk of cancer of th¢ Jusi 10 times as greoat as
that faced by the general population. In one series, 18%
of 365 patients with asbestosis had cancer of the lung.
Tuhe carcinogenic effects of asboatos arc not confined to the
lungs, for Keal (1960) found 2 Lhixh Incidence of peritoneal
carcinoma in womon with asbestosis. It is thought that
when asbestos fibres are inhalcd and swallowed, they may
penatrate the bowel wall to involve the peritoneum.

It has also been reported that the possibility of car-
cinoma of the lung in nsbestos workers is greatly increased
in those who are eigareite smokers.

Carcinoma has occurred in industrially exposed asbestos
workers sven thougbh o recognizable degree of asbestosis
could not be confirmed by X-rz)y examination. In meost
cases a considerable number of years (between 30 and 50)
has elapsed from the time of first exposure o asbestos
until the discovery of the tumour, and in other cases
carcinoma has . appeared msany ycars after exposure 0
asbestos has ceased. In all the cases in my experience,
the patient had reached, or was appronching, retiring age.

Careful environmental control . shonld practically
eliminate this tumour as & problem in ssbestos factories,
as it has been shown to bs related to high dust dosages.

A typical asbestos carcinoma {s shown in Figure 3.

ASBESTOS MESOTHELIOMA OF THE PLEURA AND
THE PERITONEUM

Such an asbestos scare bas been stirred up overseas by
reports which confirm the relationship of the development
of mesothalioma of the pleura and paritogeum 0 con-
tamination of ajr with asbestos, not only {n the working
environment, but alse {n clity air adjacent to asbestos
works, that an article in Prevention 3faposine in
July, 1967, sumzested that ft wight be ussafo Lo visit
Expo "7 Lecauxse of the risk of axlestos In the air.

It migbt bo wise, therefore. to allay immediately any
fears tbat inholing the air of the city of Syduoey is likely
10 cause o great epidemic of mcsothelioma in the future.
Practically all asbestos mesotlicliomas reported overscas
have occurrcd 28 a result of ¢xposure to only one variety
of asbestos, namely, blue asbesios or crocidolite, and
Sot with atmosite or chrysotile. As previously stated. tke
usc of crocicolite has been virtually eliminzted in the
New South Wales asbestos indusiry. In the two confirmed
and one uncozfirmed cases of mesotheliownz seen in New
South TWales since the mew Workcrs' Compensation (Dust
Diseasss) JAct was put into operation, there had beem a
definite period of -exposure to blue asbestos wmore than
20 years earlier.
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. Mesotheiiomas are primary snieurs of e scrosal
surfaces, and the first was described by von Rekitazsiy
in 1854. Von Rokitansky ecalicd the Zrowth a “euiloid
cancer™ of the peritoneum.

There was much disagreement amozngist the exj:«ris uatil
Godwin (1937) set out strict criteria for tha disgmozis o2
pleural tumours, and Winslow and Taylor (19C0) did the
same for peritoneal tumours. Since thicse 1wd dates the
diagnosis of nesothelioma bas becoine much more commmon.
Borow (1967) states that the incldence of primiary meso-
thelioma has varied siatisticzlly from 0-929% 0 0:2¢7 o?f
all sutopsies, with a ratio of 1:2 in favour ol tke =nle.

The Pneumoconiosis Rescarch TUnit at Johzannesburg,
South Africa, deseribed, in 1257, the first large scries of
cases of diffuse mesothelioma diagnosed listologically.
Wagner et alii (1960) were able to establisih that 2 of
their original scries of 32 patients withh proeven pleuvral
mesotheliomas had been exposed to crocidolite in or around
the Cape of Cood Hope asbestos fAclds or in industry.
Some patients had left the area ol exnosurs as Younp
ehildren, and the average pericd between exposure and
development of the tumour was 20 to 30 years. Wazaer
later extended his study until he had diagnosed a total
of 87 pleural and two peritoneal mesotheliorzas, and a
only two of these cases was he unable to establish a tistory
of asbestos sxposure. The diagram {n Figure 4, nproéuccd
with the permission of the 4Archives of Zavironmenial
Health, was taken from an article by Lieben and Pistawaka
(1967).
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Figure 5 shows the raciological appearance ol a pleural
mesotheliama in ¢ person who worked for neatly 30 years
{in &n asbestos cement works i{n New South Walss.

.
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DATA PROCESSING FOR A RESEARCH PROJECT

@. Roperick McLeop, r.n.c.s.(eEpiN.), F.R.CS.(ENG.),

.ra.C8.}

Princess Alezandre Hospital, Woolloongabba, Brisbane

The development of a system of electronic data
processing for the Queensiand Melanoma Project is
described, and the plan of the system is discussed.

ErriciexTt data processing is not something that comes
easily to clinicfans. At the outset of most clinical
fnvestigations the informstion s tabulated by hand and
counted laboriously. As the investigation proceeds and
it becomes evident that the iaitial methods are unsuitable,
the next method used is that of punched cards sorted by
menns of a knitting needle. There the process ofien stops.
The mass of data nccumulated by this time may become

" overwvhelming, so that an attempt is made to convert the

findings for computer analysis.

At this point diffculties become apparent. It is bard to
find people with the time and knowledge to cesizn a
srsterz and computer programmes suitzble for medical
work and to have this work dope withiz the limits of a
research budget.

In the Queensland Melanoma Project we hare passed
throush all these stazes. A report on how the dificnities
were overcome, and an outline of the present methods of
data processinz, wmay be of help to other eliniciens unsure
how to procced in this problem, .

In the first two rears of the Project, data handling was

limited to relziively unsophisticated wmethods, Xand-
writtea records provided the only master file of

{nformation ahout the patients: follow-up leiters were
typed afier the hand-sorting of recerds: and analysis of
iciarmaticen Tas done with a puacked-card sorting system
which nroved hoth cemberwome and iinhie to error as the
numhars of patients increased.

I¢ harnme apnarent that much more efcient moethods of
datn processing were necessarr. The volume of basie

reh Fallaw, Queenaland Malnnama Prndec:,

. e fas vepriate: D I, TN Melead, Queension?
Matenrma Utpaliet, ra, Deseareh Unit, DPrinrcexs Ajexeudsa
Hasnital, Wonlinnnzalida. QlE, 1102,

Senfar Nese

information and the vast amount of up-dating secessary
warranted the use of o computer-based sratem for fillng
and analysis. Because of this relatively late decisioz. :he
methods of data processing had to be developed for the
existing structure of the Project. Most of tke problems
experienced oceurred {n the eariy stazes. Once experience
was goined in analysing requircments we were able to
progress much f{aster,

In developing the methods. it was coasidered wise to
plan a system which ecould b userll specificaliy for the
work of the Project, but which, without alteration. would
be suitable for use for many other medical in’ormation
processing purposes.

e required our system to perform  certain major
functions. Thcse were: {

1. To establish a flle of the information conceraing each
paifent. ncluding (2) patienl’s name and acdress, (b)
name and address of doctor responsihle for tie patiecs,
(¢} all clinieal {nformsaiion concerning tue patient,

2 To be able to update the fil» by (a4 chasking the
correciness of presentation of nll new Information. (M
adding information adout =2ew parients, (o) =zltering
pre-existing Information hy ehnnusing cdiresse
sible don’or or clinfen L AT T\ new
elinfeal nforvmatllen 0 recoriy, (r
rocords where requirsd.

3. To use the {ile 20 geices nniionts requiring Zollew.ay
and auntematically prepare the foilaw.up loteers,

4. To anaivee the !nformation ! any mananer eonsiesng
desiraule.
FACILITIZS
Dorttime usnvs of esgnivisiod
periods is ali that ix venuirel.
are availabie:
i Capdoounch fncflftios for sransforrine e fulormntion

frem ende shicelr to “Hollosith”™ Sheoiumn camir /1
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