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Pleural Plaques: A Signpost of Asbestos Dust Inhalation

£ Nicholss Sargent. M.O., George Jacobsen. M.0.. and Jay 3. Gordonsan, M.D,

Re general contamination of the irbas at.

mosplece by asbestos dust has becomea -

matter of public concern, [ndustrial axposurs of
warkers 10 this dust is also widespread, The
radiologist and other physicians should be fa.
miliar with the occupations in which asbestos
dust exposure occurs and shouid be aware that
asbestos is used in mors than 3000 commercial
items, The msjor cause [or fadure of public
heaith ageacies to control asbescasis is the long
lateat period (oftea 20 years or more) between
the begnning of woek exposure and the 2pe
pearance of overt disease. The disexse zow be-
ing discovered was imitiated by industrial e
posure during or before World War 1. Bafore
the 19503, [ew precautions were takea to
protect workers {rom this soxicus dust. Thus it
follows that to prevent asbestas dust disease ia
the year 2000 we must recognize its charac.
teristic radiographic appearancs now and take
.appropriate measuces to reduce exposure
wherever evidence of the disease is fouad.
Although asbestos dust ighalation is aot the
sole cause of pleural plagues, it is certainly the
most commioa, The sssociation between pieural
slaques and cccupsdonsal or zonocsupationsl
asbestos dust exposure has besa amply con-
frmed by population studies.? The prevaizncsol
pleural changes seen on radiographs hds besn
showa (0 increase in reiation to the estmsced
dose of asbestos, the age of the patient, and the
length of time after wmitial exposure t0 use
bestos b %534 Thig is further confirmed by 2
fairly strong corralation betweed pleursl
plaques found on postmortem studies” and a
Ristory of previous esposurs to commerciol
types of ssbeswes. 23 All varieties of asbestos
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have been implicated, but the highest rate of
association occurs with anthophyilite.t
12 additien, other factors such as the site and

nsture of e geologic deposit of the asbestos

may be important. For example, in the
chrysotile mining areas of Quebec, the occur-
rence of pleural plaques in miners is common in
some mines, rars in others, and abseat in one of
the largest mines acot oo distanc from the
owhers,'® In nonoccupationaily exposed popula.
tioas, particularly in Finland, the prevalencz of
pleural plaques relates o the proxmity of
resideace (o cerwin mining aress, aad tre ir
is so poiluted that even cattle are con-
aminated,*¢ Similarly, plaques have beea
observed ig some agricuitural popuiadens®™ and
in catte!® in areas in whick the sail is contam.
inated with asbestiform materiais,

PATHOGENESIS AND PATHQOLOGY

To date, no totally sstisflactory expianation
Ras besn developed W explain how the pleura
reaction that resuits in pisques develops in
response to the inkajstion of asbestos fbers and
particles. Asbestos bodies have rurely hem
found in plaques.'s byt asbestos fbers may be
present. However, e lack of asbestos Sders in
plaques mentioned by previous invastigators 3as
larg=ly been due to inadequats technriques,™ 3y
mesas of ceccatly developed techniques of
traasmissioa eciectron alicroscopy. selesuve
area olestron diffractian, and microchemical
analysis of particles, maay smaidl submicro-
scopic asbestos @bers in pleural plaques Rave
besn idestified unequivecaily by mocphologic,
strgctyral, and chemicai studies.'*3 [t i of
interest that these are moce concentrated in the
calcified zones than in the Sbrous zones.'? Ase
bestos Bbers are 2is0 commoaly cbserved in the
lung tissues of patients with plaques.”™

Inhaled fibers longer than those that can e
shagocytosed by histiocytes or giant calls move
dowaward and cutward in the luags. Tous cype
of gravitational movement (so unusual @ other
pueumaconioses) is influencad by the couci.
dencs of three variables: the presence of tain,
sharp asbestas Ghers: the soft, easily punctured
puimonary strictyre: 1ad the constant mouoa
of the lung.®
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no¢ vissalized m: ;r_?EEEPﬂ y und ic 'ESrma
tissue is sufBcieatly thick: thus they often go une
detectad, and their prevalence dunng life is
undermstimated. Ouly a smail percentage of
earty plaques identified at postmortem exami-
nation have been detected on routine PA ra-
diographs.” {n this projection 3 well-developed
pleural plaque results in either a profile
presemtation or an em face presentation. The
plaque in profile appears as a sharply margin.
ated white band of water density, roughly

thoracic waill. [t is usuaily not obscured by the
overlying scapular shadow (Fig. 2).

The very early plaque will show only 2 thin
white line of increased deasity adjaceat to the
rib that has been likened to a flange.! Thus te
profile line of sarly plaque formation is sasiy
overicoked and oiten detected only in retre-
spect (Fig. 3), particularly when it resembies
the normai inner cib sucface, As it enlacges, it
becomes somewnat oval and moderately
protubesant, with tapering sugerioc ind inlerioc
margins typical of an extrapleucal lesion (Fig.
4). A plagque carely extends vertically more than
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MLIURAL PLACKIES

greater or lesser extene, deposition of fat. The
sharp madial margin of the shadow is best seen
whea the x-ray beam ig tangeatial 1o the surface
of the tissues causing this shadow. This normal
pieural shadow increases iy wideh 28 i¢ is traced
supericrly toward the first ribs it usyaily tapers
rapidly inferiocly, becoming imperceptible
below the level of the dth intercostal spacs. [
the PA projection the thickness of the shadow is
never gredter than § mm: however, in the
oblique projection this normal pieural shadow is
wider, varying from 0 to (0 mm in the men and
somewhat less in women, ™ Ocsasionaily, & very
thin, barely perceptibie line may be seen medial
t0 the iower half of the lateral thoracic wall |
mm has arbitrarily been desigoated as the
maximum acceptable thickness of this normal
pleural shadow below the level of the 4ih inter-
costal interspace.

The costal slips of origin of the serratus an-
terior and externsal abdominal oblique muscies
have a characteristic radiographic pattera: 3
thythmic sequence of shadows between suc-
cessive intercostal spaces (Fig. 8% They we
most commonly visible aver che $th rib, dut the
Tth rib is also affected, and occasionaily all of
the ribs from the Sth to the 9th are invoived.
They appear as one or twa distinet trnangular
shadows or a combination of two opacities su-
perimposed. They should not be mistaken for
muitifocal plaques, which may alss show 2
series of shadows. Multiple piaques are more
likely to differ from cach other in size and
shape, unlike muscie shadows. which are
usually more uniform in size. The muscie
shadow usually has one sharply defined border
aad eisewiere fades into the surrounding soft
tissues. A stightly oblique projectioa will often
cesolve this dificult problem. A plaque that is
well defined in profile becomes Ul defined when
rotated t0 an en face position. Additional
plaques ars often seea on the rotated fim.
Paques may besome mors distinet as rotation
moves the overlying muscie shadows, whereas
muscle shadaws will siter their shape or disap-
pear,

Pleural thickening should not be confused
with extrapieurai deposits of fae. The odlique
view is again helpful, the {at producing 2 wavy
margin mest promineat on the posteroiateral
surface of the ribs, usually sparing the anterior
and paravertebral areas.” Tomography may be

Re. &. Normal ceewl sligs of erigin of somans wrrener
me . {arrewel. Thewe we
bistarsi rymmewis Shadaws, N6t W e amfued wh
ploursl plaquen. The sarm medial margins fade aferecry,
The we ot v & ebliqse views.

helpful in cevealing {8t density in contrase (o the
water deasity of pleural thickening.

Calcifted Pleural Plagues

Pleural calcifeation usuaily occurs 20 yeais
or more following expasure to asbestos, LRe q-
cidence mcreases Witk (o¢ ume neeeval.® The
exposure 0 3sbestas does not have to be
proloaged: it can be oa the order of only a {ew
wesks or moaths, depending on e cencentra.
tion of the dust. However, calcification in
plesral plaques is 3 relatively uacammon ra-
diographic finding. (¢ is much more common
histologically, ocsurring in approximateiy 37%
of plaques.” Radiographicaily demonstranie

intessuual pulmonary d1se3se nas

been resorted in only cae-thied of patients with
fague calcification. but conversaly

mare than 30% of patieats with 2xteasive
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PLUEURAL PLACLIES

sign of sen-eccupacinetl mdamic wthophyilice-Lbestosis
Acta Radiel (Suppil (Slockn) 194:1-47, (960

10, Kiviwr-e R: Paursl pisques 10d utmws: Further
shsarvetioes o edemic tad other NONOCIIPLUDGLl e
vestasis, Ana NY Acsd Sci 132:235-239, 1965

1. Kreai L. Computerized tamograpay wng e EM.1L
gweral purposs scanner, Be J Radiot 50:2-14, 1577

12 Laogiands JH, Wallses WEM, Simpsoa MJ: lasuise
Gos weckers is Baifeast. Mobndity of men stll a2 work, 8¢ J
{nd Med 22:2217-225. {971

13, Le Boufamt [ Marta JC Duweif S. ot al: Suructere
wd campongos of pleural plagees, 3 Sogovsici P, Gisma
IC, Timbrall ¥V & ol (eds)x: Siologent Efects of Asbestas,
Procasdiags of 3 Working Coslersmee, [atemnationsd
Agucy fec Research os Canewr (1972). Lyoa. Fesnce
LARC Scimtifis Pablication 4. (973, pp 249257

14, Mattson B Ringgrist T. Meural piaques 1ad -
POSUrE (0 LIAWL0s. A clizical mstscial from ¢ Swaeisk lung
dinie, Scand J Respir Dis (Suppi] 78:1-41, 1970

15, Meurmas L: Asbesios bodies wad plesral plaquesin e
Famgh serims of suwpsy casm. Acs Pacal Micromed
Scand {Suppl 181] 1964

16, Ocis CW. Smith JP?: Clronic Hesral thickeming
Some obsarvations on cuss aad pathogmcsis. Miit Med
141:77-81, {976

17. Romey R Moskowitz M: Sclerodermsa, plewral
calcfestion and rencuium cail sarcama of e luags. Caee
64:3712373, 1973

287

18, Rossitee CE. Beicol UJ, Carvier PH, ot ui: Ra>
diograghic cisaga = cirysoule usbews mme ind mdl
workers of Quebes. Arc Eavicon Healts 24:188—00, (972

19. Rous V, Studeny J: Aetwoicgy of pleural plagees.
Thorax 25:270-224, (970

0. Sargeat EN, Jacobses G, Gordoasoa J: The signid-
cancs of bisieral piwsral thickening (n e diagnous of as-
bestosis, (ia press) '

21. Scizmmes FO, Shetty S, Navani S: Muitipie platrai
sodules, Chest 55:673-674, (97( .

2. Sdikoff UJ: The vesurrencs of plesral caulafication
amosg asbestes @sulitca workers. Azz NY Acad Sa
132351-167, 1963

23, Seiikef U: Personal comorunication.

2¢. Sheurs 8, Tempieton AR: Efects of 115e31a8 in dock.
yard warkers. B¢ Med § 3:574=5T9, (963

25. Thompson JG: The ssthogemeis of pieural dlaques.
i Shapice, HA (adk Froctadings of the lateraatcas
Confereace of Preumocaiosis, Johssambarg, Sosth Alrica
S]‘m‘i Cape Town, Oxford Universicy Press, 1970, pp

26. Vikeri M: Ultrasound <amisatios of pieural
Argum. Acta Radisl {Suppt JOL] 1970, pp =62

27. Viz VA: Extrapiencal cosctai {at. Radiology
112:563-545, (974

23. Zalev G, Durikav T. Babedjev L Meyral 1sbestosis
s agricuitursl wurikers, Eaviron Res [:257-292, (947

99£/£60 dAa

DU 038337




