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FIFTEEX CASES OF PLEURAL MESOTHELIOMA ASSOCIATED
WITH OCCUPATIONAL EXPOSURE TO ASBESTOS IN VICTORIA

Jaries MiLNE, B.SC., 3.8, B.S, D.P.H,

Industrial Hygicne Division, Department of Health, Vicicrie

Flfteen caszs of pleural rmesothelioma accurring
In Victoria are described, Oscupational historres
and the finding of astestos bodies in lung ticsue
indicate a relationship bstwesn occupatioral
txposure to asb=stas and induction of plevral
mesothetioma mary years later. The exposure In
some cases was relatively short but intense.
Crocidolite or Elue astestcs would seem to be
pacticularly patent in the induction of these tumours.

PLECRAL MEISOTHELIOMA, once regarded as an extremely
rare tumouyr, has been dizgnosed durlng recent years with
Inereasing frequ:smcy the world over.

Following the work of Wagzer ¢t alii (1960) In South
Africa, who related asbeslos exposure to the cezusation of
this tumour, many jnvestigators bave confirmed their
resglts (Elmes ¢t alii, 1955: Selikeff et olii, 1984). In
Australia, the only sizeable asbestos mine was operated
wotll receotly at Witzenoom (n Western JAustraliz, and
Inhalationel exposures Lo asbestos fibres were very bigh.
Only one case of meésothelioma bas bazn reported as
emaneting from asbesios exposure at Wittenvom (dMcNulty,
1962), but this is pot surprising, since the average time
taken after exposure for the development of mesothelioma
13 of the order of 25 to 30 years, 2nd that period hes
yet to tlapse amongst the majority of Western Australian
ssbestos miners.

Mortimer and Campbell (1933) have recently described
two cases of plaural mesothelloma aszociated with asbestos
exposure in Queensland, and pradicted that “it is iikely
that the association will ba encoultered with greater
frequéacy in the future”. )

In Victoria, there bas heen conslderable occupational
Industrial exposure to asbestos fbre inkalaticn In the
course of asbestos processing and, althouzh there is no
Victorian asbestos mine, Industrial conditions of 23 to
20 years (and more:) ago were sich @3 to cause exposures
In some circumatances of a similarly bigh order. Hence
it is with interest that we bave noted, In the smaller,
tore bighly industrintized State. a recent increased luci-
deace af glrural giesotheliomats. The acries involves 13
patients with pleural mesothotoma wheie occujational
bistorles bave been investigated. [n those cases (o which
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2 patient has died, 2 search bas bern made, whenzver
possible, of stained fucg-tissue sections for asbestos bodies.

MATERIALS

Twelve patifents prazented at the Austin Hospital
THoracle Uait in the p2ried frem 1062 to 1968. When the
first three cases were noted (RRiddell, 1566) betwesr 1962
and 1565, the writer's Interes: was aroused in regard
to the possibility of their relaticaship to esbestos exposure,
and & search of lung tissue sactjons showed ascestos bodies.
Iavestigstion began o? past occupational exposure, acd
received an Impetus wizh the appearance of a further pine
eases in the succeeding three ycars.

A surgeon at the umit kindly permitted investigatiaa of
3 private case,

Inquiry was then made of the pathologisis of all major
public hospitala in Melbourne; two {urther czses came to
light, making a total of 15 in all. So far as I am aware,
these represent the tcizl of ail cases of pleural mese-
thelioma diagrosed over the period 1952 to 1938 twn
Melbourne public hospiials.

RESULTS

The series coasists of 13 patients, five of whom are siill
alive. There were nine rmales snd six females. Auicpsies
were performed oa oine of the 13 patients who died, and
the dlagnosis was made in the remaining six caies by
examinatioa of tissue removed at thoracotomy (Tabie 1).

The original diagnosis was not miade in all cases by the
same pathotogist, but two patholesists have since examined
all the tisyue sectlons and are zzrced that the diagrnosis
{n each case is pleural mesethaiioma.

Asbestas Bodics

Of the nine cases In this series which have come to
autopsy, asbeitos bodies Lave baen seen In routine stajned
lung-tissue sections tn sevan, and digestion-concentratioce
extraction of lung tissue revealed asbestos beodies in the
other two. In the remaining six cases, search was made
of diagnoatic lung anad pieural blopsy scetions and no
ashustos bodins wers scen.

Hlstory of Occupational Exposurs
Occupational histeries are det2iled in so far as tie
avallahility of facts allowed, and in 13 catey there wa
evidence of asbestos exposure.
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Tawrz 1
Cae Patient's Intensity Punstion
XNuamber Sex Occupatiopal Exposure Asbestos Bodiest of {Approximate)
- Exposure
1 e Truek driver for £rm haodling asbestes + M 1940 to 1965
3 ¥ Wirding asbecdos otring on to weldlng rod ; bufling 44+ + Heavy 1842 to 1945
3 F Munitions factory, Australia + 4+ Unknown 1541 Lo 1945
¢ ¥ Denled by relatices + 4+ Unknown Vaknown
{by digestina<oacen-
tration) ‘
L] M Menltions factory, India Xo sectinos svailabie Unkoown 21910~ -
L] F Winding asbestas etring on to welding rod; bdurfing No sectlony zvadable Heavy 142 to 1P47
7 F Father wothtd in 2.bestos cemect factery No sections avallable Very mild 11930
3 F Winding ashesles etrning oa fo wellior rod: bosing Not avalible Heavy 1437 to 1039
1] N Naval dockyard worker {3 Scotlard and Australia Not a e Heavy 1939 to 1268
10 M Denied by patient +* Unknown Unknown
(by digestion-zoncen-
tratio2)
11 M Wiading asbestos strint on welding rod ; maintajing aad + 4+ + Heavy 1935 to 1950
settinz winding mazhine
13 3 Naval dockyard worker ++++ Heavy 142 to 1568
13 M Naval dackrard, Malta + 4+ Heavy 1830 to 1942
u 3 Lagzer . + 4L Heavy 1920 to 1950
15 A Cardinz ssbeslos dbres Xot available Heavy

1042
{8 mopibe)

® Asbestos bodizg classiZed as follows:
110 3 sUde: +

4t 10 ;’:’, shide: 4+
12 to 20 per slide: ++4
20 per slide: ++++.

One fact worthy of note i{s that four of those with
unequivacal evidence of asbestos exposure had been
employed at the same firm during World War II or soon
after. Tbey were cach unaware that any co-worker had
suffered from a similar condition. Their exposure had
been extreme, and the type of asbestos was Cape blue
(crocidolite). Tlig group will be considered in more detajl
in the discussion.

Living

Four of the five patients stil? alive at the time of writing
had been first exposced to high concentrations of asbestos
fibre about 25 vears before. The remaining patient denied
exposure, but stated that as a young woman she had cared
for her father who worked for a firm manutacturing
asbestos-cement sheeting.

Dead

For the 10 patients who had died, occupational histories
were obtained by Interviewing relatives, friends and
acquaintances from work. Five had had sevare exposure
to osbestos (all showed many asbestos bodles in stained
lung-tissue sections). Of the remaining five patients, one
was jnterviewed before death and denfed ever being
exposed to asbestos. His wile subsequently agreed with
this. Two patients were said by reclatives to have worked
in munitions factories, thereby probably being cxposed to
asbestos. One patient had worked as a truck ddriver for
the same finm previously inentioned as a source of four
eases in which haavy ¢xposure had been experienced inside
the faclory. Ile had thus probably been exposed himself,
tlhiough not to the same extent. One patient had worked
only in the clothing trade as a machinist and there was
no history of using asbestos,

Honce the total series of 15 consists of nine cases in
which there was ¢ofinite and heavy occupational exposure
to nsbestes, four cases in which exposure was probable,
and two {n which no evidence of asbestod exposure wwas
forthcoming.

Occupations

The occupatiors as stated by those Interviewed are
tabulated. There are two patients listed as “munitions
worker”: the quantitative relationship to asbestos exposurs
is not eclezr, but cdescription of the workingz conditions by
an experienced chamist leaves no doubt but that there
was aniple opporiunity for exposure to asbestos.

Ship building =nd labourirg in & naval dockyard are
well known to be oceupational sources of asheatcs exposure.
Asheroft (1968) and Harries (196%) deseribed meso-
thellomata occurring In labourers at the Royal Dockyards,
as well 25 In boflermakers, fitters, shipwrights and welders.

Lagging, asbestos carding and ashestos string winding
all involved heavy asbostos exposure abeout 25 years ago,
and the truck drlver §s known to have worked for the
asbestos winding frm, though he was generally employed
at a diffcrent braach.

There Is one patient, listed 2s "domestic”, whose father
worked for an ac<bestos-cement firm. It fs conjectural
as to whether she was thercby exposed tn asbestos. She
denies ever handling very dusty clotlhes. If she was in fact
exposed, & dontestic accupation war the only souree, because
she has never becr cmployed anywhere else hut at home,
and has nover lived near any firm processing asbestos.

In reference to accupational histerles {4 {s pertinent
to stress the diff-~ulty of obtalning an accurate history,
especially from fricnds and relatives. Some patients may
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voiucleer @ precise history In detail. For example, the
asbestos carder, who Is a highly qualified scientisi, was
employed in a small, poorly veutilated room during war-
time, carding asbestos fibres for use as respirator filters,
working In a cloud of asbestos dust for six months. How-
ever, for other patients, ike appropriate information often
requires very caceful elucidction, as the following histories
may demonstrate,

Casr 6.—The patlent, a female aged 4f y4ars, was sald
ta be a “ledger operator'. She left school at the age of
13 years ard worked as a domastic for about seven years.
She then wo:iked, for about fve years, for 2 irm manu-
facturing welding elcctrodes, leaving this w be employed
for five years examining hosiery. She tlien went to night
school, learned typing, ird graduated through a series of
office joLs to her present poslticn as ledger cperator.

She denicd any exposur: to nsbestos at firsi, but when
asked to de be what she did at vuricus firms, she recailed
that the weiding efectrade was requirsd to have asbestos
string wourd rourd the metal core as a bindzr for the JAux
with which it waz later :mpregnated. Thare had becn lots
of asbestos dust In the air frum the winding spon!s, and
she, In common with three others In our series. had worked
in this atmosphers su t to heavy exposure for a periud
of about five years, stariing adboul 23 years a3o.

Investigation conflrmed her description, bu: the whole
process has since been compler2ly changed: ltile or no
asbhestos s row used depanding on the type of electrode,
and an efficient exhaust system i= ins:alled.

Casz 14 —The patient was a male, aged 73 years at death,
whose occupation was lisi2d as “barman™. This patient was
thought clinically to have a bronchogenic carcinuma. Afier
autopsy, the pathologist dlagnossd a pieural masotheliomu,
and the larze, radiologleaily ble pleuTul plaquea were
recalled. Aspestos exposure was eonsidered and a Jetrospec-
tive search through the lung sectlons revealed asbestos
bodies.

No next of kin was known, but contact was eveniually
made after some montks with a (riand at the club where
the patlent had workecd as 2 barman for the previous
15 years.

The triend, on questioning, recailed that the patlert had
been a2 lagzer for 30 Fears befnre this, and had proudly
exhibited a gold presentat.on wialth as evidence of his
fong service. Search of~the relevant firm's reccrds and
discussion with the medical officer confirmed these facts.

Asbestosis
No patient was regarded clinically’ or radlologically as
suffering from asbestosis, but plevral plaques were radio-
logically visible in one cate, that of the lagg2r mentioned
above, In which the duration of exposure and time-lapse
since its inception weta by far the longes! of the series.
These plaques are strongly suggestive of asbestosis
{Oosthulzen ef alil, 1954), or at the least, of severe

occupational exposure to asbestos.

Duration of Exposure
All tbose known or presumed to have be2n exposed to
asbestos began their exposure either during or before 1942,
The longest exposure was 3) years, but it i3 notaworthy
that five paticats had buen exposed for five years or less,
one of them for only sfx months.

. DISCUSSION

The association of asbestosls and 2sbestes exposure with
bronchlal carcinoma is gencrally  accepted. Whilst
acknowledying the geoneral critical comments of Willis
(1963), it is suggzested that the tumours In this secles
bave a pattern quile distinct from gpulitonary carcinowa
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In many ways, namely, macroscopic appearance, hiato-
pathological characteristics, clinical picture and symptom-
atology, and, finzlly, in postoporative course, s¢ tbat they
represent a dilferent type of asbestos-induced malignant
disease from the more common bronchogenic carcinoma.
Histologically, the picture is ccnsisteat with pleural meso-
thelioma (R. J. Riddell, personal communication), and
despite careful search no aulcpsy revealed evidence of
other primary tumours or of n:etzstatic spiead from other
tumours either {ato the thorax or out to the pleura. The
acceptance of mesothellolna @s an occupational hazard of
asbestos I8 now becoming widespriad (Leading Article,
1966).

It is Important to note the work of Gross ef «lii (1968),
who have shown that the term “asbestos body"™ is a generle
one describing a microscopic body whose longitudinal
nuclrus §s a single fibre, very commonly but not alwayrs
asbestas, or which a yellow-brown coating has been
daposited in bead-like form. The resultant club-shaped
ar beaded body thay prefer to call a “ferruginous body"
and they have shown that an assiduous search of lung
tissue (that is, by lung digesiion and concentration fol-
lowed by miicroscopic examiunziion of the liguid conceu-
trate a2s a smear) reveals tiese “ferruginous bodies”
almost invariably in every autopsy. However, the lungs
of those patients previously exposed in life ‘o0 asbestos
produc2 large numbers of fer:

:ginous bodles, wheress it
mays require diligent searchung o? the coacextrate to find 2
single body in others previousiy unexposed to asbestos.

The searchinz of a lung section obtained as a routize
at autopsy and stained with tzmatoxylin zrd eosln is
obviously far less efficient tkan the digestion and cca-
centration method of Gross ¢t . and may be expasied to
the quantitative dilterence between the
unexposed and exposed. Thus in our series thera was no
diffculty in finding, by m2ans o 2 simple search of stained
tissue, asbestos bodies io thocse known to have been
exposed (Figure 1), Nevertheless, before the taking of
tull and careful occupational his'ories, i some cases, the
presence of asbestos bodiss hai not been remarked on,
even though retrospective search revealed them, sometimes
in abundance (Figuvre 2). There are at least two reasons
for this. Histopathological diagcosis is generally made
on low-power cxarntination and rarely does the pathologist
find the need to search carefully a whole section uncer
bhigh power, which he usually must do to fnd those
asbestos bodies that are discrete and not clumped. Also,
the asbestos body, as Beattle (1351) has shown In experi-
ments using aninals, is pot an unchanging thing, but
varfes 1a form from a filarient with a greenish-yellow
coating to a compuratively shert, thick, dark-brown, seg-
mented, sometimes elubbed bedy which can very easlly
be missed.

What Is the significarce of finding asbestos bodies at
autopsy In seven out of nine cases of mesotheliome, by
simple search of routinely stainad scctions?

The first factor to bear In wind !s the apparently trite
but Important statement that tue method of making the
slide has a great Influence on the numbsr of cases in
which these bodics can ha2 identiied. The fizures vary from
9957% (Gross #¢ ulli, 1993) to 4% (Hourihaze, 1951), but
no comparison is possible becruse of the dilferent tech.
nlques employed. Obviously, the larger the amount of
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lung digested or volume of lung searched, the greater
wili be the yield; with regard to smear techniques, the
pumber obtzined from a basal smear could prima facie be
expected to be pgreater than thet from, say, lateral or
apical smears because, firstly, “asbestosis Is most frequently
found in the lower parts of the fungs, but may involve the

Fictre }: Asbestos bodies h lung tlssue of former

asbestos winder (Casa 2). me are {ragreniing into
granules. (on lmmer:mn)

mldzones and the upper lobes™ (Gough, 1963) and secondly,
radlological evidence shows that asbestosis occurs pri-
marily at the lung bases. Random lung sections could be
expected to vield the least number of all, so that our

- finding of seven cases out of nine appears very significant.

-

e,

! :
‘ - )

S .0 - .
L oo Tomeids % ciloeahand T e imemian e b e
Ficure 2: Asbertex bady in lung tissue of foriner

asbeatus winder nwaose occuration was said to lhave been

“inrvalid pensioner for ycars™ (Case 2).  Nole d\rk

discrete gending over whole length of fibre. t
Immersioun.)

The s~cond factor to consider is that the paticnce and
experlence of Lhe viewer in ralation to asbestus budies
must have a bearing on the findings. Some cxperience fn
viewlng sputum smears of ashestos workers was found to
be advantageous In ldentifying esbestos bodles,

Ocrunee 4, 1969

The serles of Asheroft {1%68) provides tbe only work
with which sorne coumparison with our resulls may be
made, inasmuch as be also assessed the presence of
asbestos bodies in a scries of cases of mesotheliora in
which “lung tissue was avallable for histological examln-
ation”. He found asbestes bodies in 21 cases out of
23 (91%9%). A majority (13 out of 21) shawed only “scanty
asbestos bodies in lung sections”. In our series, seven
out of mire (775%) showed asbestos bodics, but on's one
could be described as scanty, and the majority {(five out
of seven) were comparatively plentiful. Asacroft com-
pared his mesotheloma series with a concurrent series
of ashestos boedy counts taken by smear &5 a routine at
aulopsy, and found the difference to be highly sfguificant.
We have as yet no series for comparison but our figures,
being of the same order 25 thcse of Asheroft, suggest a
similar interpretation. Taken In conjunction with the
fact that 2ll seven patieats h2d definite or presumptive
evidence of asbestos exposure, the relationship af asbestos
inhalation to mesothelioma scems clear in ths group.

The type of asbestos may be {mportant. It is generally
agreed that of the three common typas of asbestos, namely,
amosite, chrysotlle and crocidciite, the last named, often
cz2lled “blue asbestos”, Is the most potent in mesothelioma
production (Wagner, 1963). Other sorts of asbestos may
pessibly  be incapable of inducing mesoiheliomatous
growths. Cape blue asbestos, the South Afrizan form of
crocidolite, which Wagrer found to be the causal factor
In his original series, was the orly type of asbcstos used
by the small firm of welding-rod manufaclurers previously
mentioned.

Apart from the series 2s a whole, the discovery of the

. small subgroup of four patients who, having been diag-

nosed as suflering from mesotheliomata, were later found
to have worked together, about 25 vears before, at the
same firm for 2 relatively short pericd uader conditlons
of heavy exposure to Irhaled crocidolite Qust, reinforces
the findings of overseas workers that thcse conditions
are casually related to the developmeunt of pleural
mesothelloma,
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ANAEMIA IN PREGNANCY IN WESTERN AUSTRALIA

A. F. FrLeMING, 3D,

aM.C.PaTH.,} AND N.

8. Stexmousg, st.sc.?

Department of Obstctrics and Gynacology, and Department of 3ledical
Btatistics, University of Western Australic.

Children and pregnant womzn in any cammunity
are the first to show signs cf paer nutrition, and -
the picture presentsd by the putlic patients att
ing the antenatal ctinic in Perth, Western Austr
glves no cause for complacency, Nutritional anwr
Is comman, shows a distinct ssasonal i
which can be related to a timi2 of eamparative feod
shortage with high prices, and (1 prevalent amongst
raclal minorities, especially the Italian-torn,

Seven per cent of all patients a‘tending the ante.
natal clinfc are iron ceficient and 29, are folaze
deficient to a degree that czusss the hxmoglodin
level to fail below 10-G gm/1C0 ml, but the aztual
Incidence of deficiency may be presumed to be
higher. Other causss of anzmia in pregnancy
Include thalassemia, chronle pyelonephritis, infec.
tlen and unexplained hamolysis,

One patient with megaleslastic an®mmia was
ebserved to have a low serum vitamin B, level,
but laboratory investigations and 4her reszonse to
small doses of falic actd indizated that her disturb-
ance of vitamin B, metabolism was secondary to
folate deficiency. N

A scheme is outlined for the prevention, diagnosis
and treatment of anemia in pregnancy.

TH:re {s a widely held belief that anemia {n pregnancy
is a problem of small importance in Australia, bacause
of & uniformly high stapdard ot living and good nutritlon.
A review of the patienls attendirg the aotenatal cdlinic
ot the Departmient of Obstetrica and Gyamcology of the
Uojversity of Western Australia demonstrates that anzmla
is & common and serlous complication of pregazncy, and
one whick is not receiving sufficient attention fromm medical
practitioners.

MATERIALS AND METHODS

Seven hundred and Corty patients presented themselves
at the clinle of the Department of CObstetries and Gynme-
eology, Unlversity of %Weitern Australia, for antenatal super-
viston dunng the year 1907, All were wives of labourer-
class husbands earning not more than about §43 (Australlan)

rl”Arxo.d Yeldhurm and Mary Ralne
e
?Director of Medical S:allstica.
Addrzsy for reprinis: Dr A, F. Flamine, Department of
Obstetricy anil Cynawnicsy, King Edward Memariu Hospatal
for Vomen, Suliaco, W.A., 6003,

Sunlor Medlcal Resarch

per week. Sevenly-six (10¢) were fourd to have hzmo-
globin concentrativns of less than 19 gm/100 ml at some
stage of pregrancy or the puerperium, and their anzmla
was not the result of hmmorrhage.

Hamatolegical lavestigations

Hemoglobin concentrations were estimaled by the oxy-
he: obin method and the packsd cell volume by the
Hawksloy micrehamatcent  (Dacie end  Lewis, 1963).
Particular attenilcn was paid to the percentage of neutrophul
polymorphs with dve or miuce lobes to the nucleus (Chanarin
et alil, 1363) as a m=2asure of folate dafiziency Bona-
marrow specimens were collectzd from ths right anterinr
{iae crest, and methanci-£xed sm22ry wers stalned ‘with
3iay-Grunwaid and Giermsa stain and for intracellular fron
(Hutchison, 1333).

Serum [folate activity
Lactobacillus casei as to

was assayed with the uss of
test organizm (Davis and Kally,
1762), and the serum vitamin D, level using Euglens
gracilis (Nicholas and Pitney, 1333), ths lower limita of
normal were taken to be 2-7 ng/ml and 180 pz/ml
respectively.

Hemoglobin electropharasis was carried out on cellulose
acetate by a modifizaticn (Law, L. S, and Pryor, D. S,
personal communicaiion) of tha method of Graham and
Grunbaum (1963); the pzrcentage of hiemoglobin A, was
measured by elution ard the upper limit of normal was
taken aa {5

The serum fron level, tctal iron blnding capacity and
percentage aaturation of the total irun bind:ing capacity wera
measurad by the meihcd of Kok arnd Wild (1959). The
limils of normality durins ths third trimesier of pregnancy
were tiken as serum iron, §0 to 139 xg/100 ml, total irca
binding capacity, 200 to 630 .z/190 ml, with saturation,
1¢% to 40, (Vaentura and Elopper, 1931).

Iron deficiency was diagrosed on the criterla of a hypo-
chromie blood picture (in the absence of thalassemia), a
klghk total iron binding c¢apacity, a low serum lror lavel,
low percentage saturatiun af the total lron binding capacity,
and absent Jr scanty intracellular iron ln the bors-marrow;
patients were classitied as (1) lron daficient, (i) sidero-
penie, but with another tajor cause of anmmia, or (ili)
iron suflicient. Similariy, the patlents weare cliassificd as
naving (1) folate defi cyY as a major cause of anzmia
when there was a muacrucytic bluold picture, mare than
7% hypersasmented polymwrephs, low serum folate activity
or megalublastic char, in the bone marrow, (i) folite
deliciuncy as a se 1wy contrib Yy crse of anaxmia,
when there wis another mijor Cit.e of anami1, but whan
thers was also 475 to U5, hype se1enced polymorphy, low
sarum  felatd actlvity or minimal changes {0 tho bone
marcow tonards megaloblastosis, and (i) folate sutficlency.
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