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MALIGNANT MESOTHELIOMA
WITH MINIMAL ASBESTOS
EXPOSURE#*

Wei-jen Chen, M.D.,t and N. Karle Mottet, M.D. %

Abstract

. The association of malignant mesothelioma itnd ashestos fibers is well estub-
lished. The minimal exposure that may produce the tumor is not known. T'he
present report documents the minimal exposure by thorough examination of
occupitional history and personal habbies. and conming of the number of us-
bestos fibers in the lungs. The evidence for the clemental compasition of as-
hestas fibers by electron probe (EDAX) is also presented.

The assucition of an increased inci-  probe analysis and we have obtained a

dence of malighant mesothelioma in in-
dustrial workevs and others having exten-
sive exposure 10 ashestos is well established
epidemiologicaliv.'* “The maximal sale
exposure level remains a miajor problem
because the presence of some ashestos in
the lungs has been demonsirated ina large
sepment ol the populition® “The grem
indivichaal viriation in responses o exo-
genous chemicals [urther complicates the
problem. '
The case of malignant mesothelioma
veporied here is significant because we
have established the presence of pulmo-
nary ashestos fibers by means of electron

complete and thorough history docu-
menting a most casual and minimal expo-
sure 1o ashestos in a nonsmoker. Edima-
tion ol the number of asbestos fibers in the
lungs sugpests the low level exposure and
establishes that, for some individuals at
least, slight exposure 10 asbestos can result
in malignant mesothelioma,

CASE REPORT

A 59 vear old white male, a non-

smoker. was in relatively good health until
July 1975 when he Ecvclnpa mild
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Figore 1. ¢ Dot nenad filne seveals mkinane vight
sitdech plerad etlasen ol thi kevmg ol the pheana
with mutople smadubes Bhe 3o B appreans 1o e
novial.

chronic cough and excrional dvspica,
Chest x-vin exatination showed tmor
minses it the v upprer aed middle lobes
and vight plewratellusion (Fig, $). Explora-
tory thorawormn revealed nanor nodules
stededing e emie yighy pavictal and vis-
cevid plenrvae and o portion of the peri-
carvdium, Biapsy examinamion of 1his iumor
wits reporied imiiath s “large cell undil-
farentmed cancinomi” A tharough metie
stitic work-up inclading upper gasiroin-
weatinad series, biium e, and iver
and apleen sein was negative, Subse-
guenthy the pavien was ircated with mal-

iple chemotherapeutic agems (evioxim,
methotvexane, d-Hooronracil, adrianncin,
and procirbazine) withow vesponse. Hlis
course had been one of geadual deteriora-
tinn with marked shorviness ef hreatls and
weigrht

s wils obtained from the wife ol dhe de-
ceased., Av o ime in s lite dis e smoke,
He grew up in Penusvlvania and gradu-
ated from a well known instivuie of wech-
nology as an engineer. Fallowing a vear ol
business management waining by a farge
building materials lirm. he served in the
Army Chemicad Wartare Division duving
Waorld War 1. However, he had no specific
CX'MI.\'III'(' (3] ilSh(‘Sl(lS oY |)|‘ll‘|' known
vespiratory toxims, Following the wir he
returned as an exceutive in the finm where
he worked until six years prior 1o examina-
tion. $1e trmsterved 1 a fiberglass fivm in
asimilar exeentive position wheve he work-
ed untif bis death, A1 po tme in_his life
did_he_work_with_building_mateial pro-
duction_or fabricinion. As an exceutive be
occasionaliv inspected major_constraction
sites ba did o personallv handle huild-

ang maerials. His avoctional  interests

centered on sporis, He wis not a “do-ir-
vourseller™ and did not have a workshop
at home or power 1ools, We were unable ta
uncover_any _aciivity_thin_would suwuest
more than the casisl exposure abuded wo,

Trhe antopsy reveaded maned nmor
masses encisiog the entive vight Tung with
extension 1o the subentimeons tissue of the
vight chest wall and pericirdiom (Fig, @),
Microscopically the tamor consisted of

Figure 2. The autopsy specimen
of the vight hang is completely encased
i a e, plenral timor mass, The
e abwe invatkes by diveay exiension
instes the pevicardinm, diaphragm. and
vight ¢hest widl,
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Figure 8. Sections of tumor from
right pleara shawing two  dilferem
patterns cepithelind and mesenchymal)
of s cels, characteristic of malig-
nant mesathelionn, 1, Shees and ag-
prepines of malignant epithelial cells.
B, Spindle cells (sarcmatous pattern)
with hiyperchromatic nuclei.

components  yesembling both  epithelial

and mesenchvmal cells chiracteristics of

messhelioma (Fige 300 Five grams of pave
enchvial tissue was waken From cach lung
and digesied with sodinm hypochloride
by the method of Smith and Naylor.” ‘Fhe

Figure 4. Extracted asbesios
hody rewined on nuclepore mem-
brame shier filiion, The cemter
ishevios hher wored snd beaded por-
tions e ceavly discernible, (> 401),)

extraction solution was filiered through &
nuclepore membrane  (Gu). Figure 4
shows one of the unstained ishestos budies
on a liker membrane under light micro-
scopy. ‘The entive membrane with retained
fibers and crvstals was coated with a thin

8001

0978

- PRODUCED BY FORD




v

256

Figure 5. Ashostos Iuxly coatedd with o thin
Lver o patadivm and viewed by scanning clecteon
mictoscy, The wenter fiber (core) and headed
portion are deahh seen. The background sueclepore
in 7 diamcies, (7 1930,)

Lver ot pabisclivm and then subjeaed o
clectron probe ey dispersion analyvsis,
EDAN wenerpy dispersive xe-vay analyzer)
wits ased 10 wnahvee the x-rav dispersive
spearrui of diferenr elemens.® Fyame 5
depiats one of the ashestos badics seen
under a Jow power scanning eleciron
microscope. Fhe diber core and beaded
budy portions are readily discernible. By
directing the electron beam o ed:her o thiy

A
. 347
Figure G Nawv dipenion spectrum . {rom
asbiestos Biber thig 500 The chemical companents of
Blrer worey i lades Mg Sicandd Ga, "The paladivm
ehe pocab resulis froan the coatug inosample prepava-
ton b s clecion misioscopy . Fe coment is
il
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ﬁfnre 7. Neray dispersion  spectram from
Ieaded pantion arourud fiber (Fig. 57). This portion
contains a lirge o of Fe in addiion 1o Mg, \i,

A AgGrin the pabadinm peak (i vesalis fvom

- e conting,

-core (Fig. 6) or thick beaded portion (Fig.

7) two distinet x-ray dispersion patierns
were discernible, The difference in com-
pasition of these twe areas is the presence
of iron in thick beaded porviion. Other
EDAX panterns of some naked “ashestos™
fibers exhibited the same elemenms as than
from the thin portion of “ashesios™ bodies,

" DISCUSSION

There has been aninercase in interest
v the biolagical effect of ashestos since
1960 when Wagner et al! in Souh Alvica
reported the associnjon of jshestos_with
malignantl - mesortheliomi, - Clinical - and
pathological studics vevealed no evidem
correlation  between the occurrence of
mesothelioma and severity of ashestosis 4
In some instances even indirect occupae
tonal exposure or community exposare
may also be a factor contributing o the
development of maligunant mesothelioma.”
This observinion posed the possibility than
ceven i minimal exposure 1o ashestos for a
shont period may cause the cmeer decades
Luer. In our modern sociery, with broad-
ening usage of ashestos in consumer pro-
ducts. ashestos has been becoming an en-
vivonmemal hazad. n o series of
necropsy studies Bhagavan and  Koss®
found o substamial increase in the number
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of asbestos bodies per & g, of lung afier
the 19408 and ilso @ graduaal inercase in
the nunther of ashestos ocdies per b g off
fung with increased age an death,

$hed Line we |l.l\‘(' pwwnu o |II|N|.m-s
that_minind_exy N 4
crse_mesathelieni. We 100k muluph- )

o samples from borh limgs and couned
the asbestos fibers, Therd was an average
of JGR fibers per 3 grim sample of lung,
Fhis ige is | Eimes higher than the age-
matched connal Q2 5 gne) and abom six
times higher than the mcan ol ashesios
fihers (2R.6 5 gy in i conrol population
veported by Bhagavin and Rass® 15 one
assumied v oty Tungs weighed 100 g,
there wondd have  been  approxininely

NS00 fibers (168 X ——-Q-') in the lungs, I

one assumes the average exposure time for
20 vears, the vy accumulation of fibers
in sthe lang would be 2520 per vear
(504007209, This figure is minuscule if we
consider the enormous numbers of fibers
that will he inhaled inan environment of 2
fibevs per ml set by the Oceapational
Safery and Veahh Adminisivation as the
sitfery limin !

Ouwr method of guantitaion of fibers
differs markedty from that of Poolev.™ He
extracied the fibers from 6 g, histologic
section samples, whereas we used 5 gm.
wet tissuce siompiles, Our samples therefore
are numn thousancds of times lavger than
hin. We behieve that the case presented
here wonld have been induaded in his
citegory G {zevo fibers found per grid),

It is well established thin the hunan
body can remove most of the fibers in-
haled. The accumulition of ashestos fibers
in this patient 1o a level above the control
levels resulied [yom cither exposure or
diminished  clearance. The well docu-
mented minimal exposure in this ciuse sug-
grests that the kier may be important. ‘The
naugin ol salery between e average
exposure and the level e which some in
dividuals develop malignanm mesotheliona
nman be narvow indeed.

With an awareness of the nonspedific.
itv of the so-called “ashestos™ bodv.™ we
estiublished 1the idemtity of the fibers and
ervatils bn use o eleciron probe analysis,
As shown in Figrores 6 and 7. the chemica)
componens (8i. Mp, Cae Fe) are chavaes
teristic ol asbesios. 5 One important ob-
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servation is the relatively small amount of
iron in the core (iler). Yet a large ;omoum
of iron is prosent on the beaded body
portion. This finding is in agrecment with
the notion 1l the coming around the
fiber is vhe sgeeepstion of Fecvinin or ferri-
n-like particles (I(pmm-d on the fliber
strface. ¥

We report this case 1o cmphasize )

again the associmion ol maligimam meso-
thelioma with a very Bmited exposure to
wshestos, and the \.nlulll\ ol (relatively)
quick identification of “ashestos™ bodies by
clectron probe x-ray dispersion analysis.,
This sechnigque can serve s identity other
orystils or mettls present in tissue,
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