LLIYT E BT LAY 73 2 4

UUPUD CC: Departmental Occupa

Environmental Coo
e P&§IRD Managers
Hrnnmeier Plant Managers
E. |. ou PonT o€ Nemours & CompPany g
iCQarenaven

EQC Members
WILMINGTON, DELAWARE 19898

EMPLOYEE RELATIONS DEPARTMENT

COMPANY PHYSICIANS

ASBESTOS-RELATED CHANGES

The attached article by Sargent provides
pertinert information regarding pleural plagues and

the association with asbestos exposure and may be
helpful to you.

MEDICAL DIVISION

Bruce W. Karrh, M.D.
Director

BWK:ceb

BEYTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTOw

DU 038339

June 25, 1980

PLAINTIFF’S
EXHIBIT

DUP-2130

=)
=
<
2
w
-~
W
A
°




Pleural Plaques: A Signpost of Asbestos Dust Inhalation

E Nicholas Sargent. M.D., Gearge Jacobson. M.0., and Jay S. Gordonson. M.D,

he general contamination of the urban at-
mosphere by asbestos dust bas become a
matter of public concera, Industrial exposureof
warkers to this dust is also widespread. The
radiologist and other pbysicians should be fa-
miiar with the occupations iz which asbestos
dust exposure occurs aad should be aware thac
asbestos is used in more than 3000 commercial
items. The major cause for fadure of public
heaith agencies to coatrol asbestasis is the long
latent period (often 20 years or more) betwesza
the bezinning of work ecxposure and the ap-
pearance of overt disease. Tue discase aow be-
ing discovered was initiated by industrial ex.
posure during or before World War I1. Before
the 1950s, few precautions wers takea (o
protect workers from this noxious dust. Thus it
follows that to prevent asbestos dust disease in
the year 2000 we must recognize its charac-
teristic radiographic appearancs now and take
.appropriate measures to reduce exposurs
witerever evidence of the disease is found.
Although asbestos dust inhalation is not the
sole cause of pleural plaques, it is certainly tQ
most common. The association betwe=n pleural
plaques and occupational or nonoccupational
asbestos dust exposure has besm amply con-
Grmed by population studias.? The prevalznceof
pleural changes seen on radiograpbs his been
shown to increase in relation to the estimated
dose of asbestos, the age of the patieat, and the
leagth of time after inital exposure to us-
bestos.* 1334 Thig is further confrmed by 2
fairly strong correlation between pleural
plaques found on posiunortem studies™ and a
bistory of previous exposure to commercial
types of asbeswns.'*3¢ All varieties of asbestos

E. Nicholas Sargeat, M.D: Professor of Radislogy.
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bave been implicated, but the Bighest rate of
association occurs with anthophyllite.
{3 addition, other factors such as the site and

aature of the geologic deposit of the asbestos

may be important. For e¥ample, in the
chrysotile mining arecas of Quebec, the occur-
rence of pleural plaques in miners is common i
some mines, rare in others, and absent in oneof
the largest mines not too distant (rom ths
others.' Ia nonoccupationally exposed popula-
tioas, particularly in Finland, the prevalencsof
plesral plaques relates to the proximity of
residence to certain mining areas, and the air
is so polluted that ecven cattle are con-
taminated.% %3 Similarly, plaques have be:n
observed in some agricultural ‘populadons®® and
in cattle!* in areas in which the soil is contam-
inated with asbestiform materials,

PATHOGENESIS AND PATHOLOGY

To date, no totally satisfactory explanation
has been developed to explain how the pleural
reaction that results in plaques develops
response to the inhalation of asbestos fibess and
particles. Asbestos bodies have rarcly bem
found in plaques,™ but asbestos Gbers may be
preseat. However, the lack of asbestos Gbers in
plaques mentioned by previous investigators has
targe=ly besn due to inadeguate techniques.™ By
means of recently developed techniques of
transmission electron microscopy. seiective
area clectron diffraction, and microchemical
analysis of particles, many small submicro.
scopie asbestos 8bers in pledral plaques have
been ideatified unequivocally Sy morphologic,
structural, and chemical studies.'®™ [t is of
interest that these are more concentrated in the
calcified zones than in the Gbrous zones.' As-
bestos fibers are also commonly observed n the
lung tissues of patients with plaques.™™

Inhaled Gbers longer than those that can be
phagocytosed by histiocytes or giant czlls move
downward and outward in the lungs. This type
of gravitational movement (50 unusual in other
paeumoceonioses) is influenced by the ceinci.
dence of three variables: the presence of tain,
sharp asbestos fbers; the soft, casdy punctured
pulmonary stracture; and the constant motion
of the lung.™
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Pleural Plaques: A Signpost of Asbestos Dust Inhalation

£ Nicholas Sargent. M.D., George Jacobson. M.D., and Jay s. Gordonzon, M.D.

he general contamination of the urban at-
mosphere by asbestos dust bas become 2
matter of public concera, Industrial expasureof
workers 1o this dust is also widespread. The
radiologist and other pbysicians should be 2~
miliar with the occupations in which asbestos
dust exposure occurs and should be aware that
asbestos is used in more than 3000 commercial
items. The major cause for falure of public
health agencies to control asbestosis is the long
latent period (often 20 years or more) betwesa
the beginning of work exposure and the ap-
pearance of overt disease, The discase now be-
ing discovered was initiated by industrial ex.
posure during or before World War 11. Before
the 19508, few precautions were taken to
protect workers from this noxious dust. Thus it
follows that to prevent asbestos dust disease in
the year 2000 we must crecognize its charae.
teristic radiographic appearance now and take
.appropriate measures to reduce exposurs
wherever evidence of the disease is found.
Although asbestos dust inhalation is not the
sole cause of pleural plaques, it is certainly IQ
most common. The association betwes pleural
plaques and occupational or nonoccupational
asbestos dust exposure has besn amply cone
Grmed by population studies.? The prevatznceof
pleural changes seea on radiographs his besn
shown 10 increase in relation to the estimated
dose of asbestos, the age of the patient, and the
length of time after initial exposure to us.
bestos.% %33 This i further confirmed by a2
fairly strong correlation between pleural
plaques found on postmortem swdies' and 2
histary of previous expasuce to commercial
types of asbestos.'>? All varictics of asbestos
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bave been implicated, but the highest rate of
association occurs with anthophyllite,s
{2 addition, other factors such as the site and

nature of the geologic deposit of the asbestos

may be important. For example, in the
chrysotide mining areas of Quebec, the occur-
rence of pleural plaques in minersis common in
some mines, rare in others, and absent in oneof
the largest mines not too distant from the
others,'* Tn nonoccupationally exposed popuia.
ticns, particularly in Finland, the prevaiencs of
pleural plaques relates to the proxumity of
residence to certain mining areas, and the air
is so polluted that even cattle are con-
taminated.*'%** Similarly, plaques have besn
observed in some agricultiral populatdons’® and
in cattie!? in areas ia which the soil is contam-
inated with asbestiform materials, '

PATHOGENESIS AND PATHOLCGY

To date, no totally satisfactory explanation
bas been developed to explain how the pleurad
reaction that results in plaques develops in
response to the inhalation of asbestos fibers and
particles. Asbestos bodies have rarsly bem
found in plaques,'? but asbestos Gbers may be
present. However, the lack of asbestos Gbers in
slaques mentioned by previous investigators has
largely besa due to inadequate techniques.™ 3y
means of recently developed techniques of
transmission eclectron microscopy. selective
area clectron diffraction, and microchemical
analysis of particles, many small submicro-
scopic asbestos 8bers in pleural plaques have
been identified unequivocally by morphologic
structural, and chemical studies.'®? It is of
interest that these are more concentrated in the
calcified zones thaa in the fdrous zones.” As.
bestos fibers are also commoniy observed in the
lung tissues of patients with plaques.™

Inhaled Bbers longer than those that can be
phagocytosed by histiocytes or giant czils move
downward and outward in the lungs. This type
of gravitational movement (so unusual in other
pneurnoconioses) is influenced by the coinci-
dencs of three varisbles: the presence of iain,
sharp asbestos fbers; the saft, casily punctured
pulmonary structure; and the coastant motion
of the lung.®
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A proposed theory of pathogenesis of pleural
plaques is as follows: Fibers, particularly the
loag ones, tend to move toward the lung pe-
riphery, some leaving the lung and reaching the
paricial pleura along the chest wall, diaphragm,
and pericardium, Most of the emergent as-
bestos fibers pass through the soft tissue of the
intercostal muscles and muscular porticn of the
diaphragm. Others are blockaded by the hard
tissue of the ribs, the dense fibrous tissue of the

tendinous portion of the diaphragm, or the peri- '

cardium. The localization of pleural plaques at
these sites, especially posteriorly and laterally,
is also said to be enbanced by the recumbent
position during sleep.(The plagues are almost
exclusively on the parietal pleura and are
practically never encountered in the apices of
the lung, below the 11th rib, in the region of the

costopbrenic angles, or anteriorly ncar the
costal cartilages.|Thus the plaques result from
mechanical or other reaction to the asbestos fi-
bers. Individual seasitivity is probably also an

important factor in their formation,
Grossly, the pleural plaque is characterized

.by byalinized discrete clevated gray-white or

pearly areas involving the parietal pleura (Fig.
1). Despite varying sizes and shapes, the pattemn
of the plaques is repetitive, There is a flat or
slightly uneven surface, with steep edges rising
abruptly from the surrounding normal pleura,
and here and there rounded mounds, with
somewbat overhanging edges.'* The thick pleu-
ral plaques are typical in appearance, and the
classic comparison is to frosting oc sugar icing
(Zuckerguss), as is scen on scrous mems-
branes.®

Microscopically the plaques consist mainly of
avascular, acellular, hyalinized, laminated, in-
termingling collagenous fibers, usually with an
orieatation parailel to the surface. Elastic stain.
ing shows intact lameilas benesth the plaque, in
continuity with the surrounding normal parietal
pleural connective tisste. The pleural plaque is,
in fact, not a pleural plaque at all, but
subpleural or extrapleural. Early in its forma-
tion, the mesotheliial cell lining of the normal
parietal pleura takes no part in the process, but
merely acts as a passive .covering.'* The
growth of the plaque is siow and is of nonexud.
ative type. Thus adhesions between the visceral
and parietal pieurae are virtually abseat. Plaque

SARGENT. JACCSSON. ANO GOABONSON

Fg. 1. Perunertem 1pecimen shewing white hyvlniad
plagues sn the parieaal pleurs, Small plaques fellew e
anwurs of he wrizes of he upper ribe. Larger swefiuent
Plaques Tem the interspaoNs sver the lower rids pestanerty.
Reiatively nacmsal sarietal ploues i prosant hatwewn he sles
vated, well-marginstod berders af he plaquen.

formation on the visceral pleuraisrare and then
only minimal.

Calcium deposition is present microscopically
n a high proportion of plaques. It is of the dys-
trophic type, appearing as granules along the
coursc of the aceilular and degenerated collagen
fibers and ceasing abruptly where the abnormal
connective tissue changes into normal pleural
tssue.

RAQIOGRAPHIC ASPECTS

The radiographic changes in the pleura
following asbestos inhalation result {rom tweo
types of parietal pleural reaction, Moast
frequent is the localized, Lmited, plateaulike
smooth or nodular ares of pleural thickeaing
that corresponds to the pathologically observed
pleural plaque. Muel less commoniys a non-
specilic extensive diffuse pleural thickening may
be found. ,
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PLEURAL PLAQUES
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Ndncdcxﬁed Pleural Plagques

Noncaleified hyalinized pleural plaques are
not visualized udio;nphicipﬂy unty the Gbrous
tissue is sufficiently thick: thus they oftes go un-
detected, sad their prevalence during life is
underestimated. Only a small percentage of
carly piaques identified 3t podtmoriem examis
nation bave been detected on routine PA ra-
diographs.” In this projection a weil-developed
pleural plaque results in cither & profile
presentation or an en face preseatation. The
plaque in profile appears as a sharply margin-
ated white band of water density, roughly

paralleling the inner margin of the lateral
thoracic wall. [t is usuaily not abscured by the
overlying scapular shadow (Fig. 2),

The very early plaque will show only 2 thin
white line of increased deasity adjacent ta the
rib that has been likened 0 2 fange? Thus the
profile line of carly plaque formation is easdy
overlooked and often detected only in retro-
spect (Fig. 3) particulacly when it resembles
the normal inner rib surfacs. As it enlarges, it
becomes somewhat oval and moderately
pratuberant, with tapering superior and inferior
marging typical of an exirapleural lesion (Fig.

4). A plaque rarely extends vestically more than

DU 038343
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PLEURAL PLAQUES 231

d’ -
LR

t,

v > ee®t

T s
ot Ry *

.

: 0, e
e S
SRS
o

S
=
&

> _a“ R
Py
-....{?‘f‘x_m.&'?

T R
-‘ - *%"?‘-‘ N —&‘
P

3 n TS
gpt ok —%(“ "?\\-— Ll
f_:_:‘.‘ 6:,
o
¢

(cifed an face, (A} PA fim. The fant veriliike epacites sleng Nhe latrsl
A fow wmafl plagues are saen in profle [whits srewal
and antereriy on the (it {srrewsi.

Fig. & Meursl p! (vlaak 1, Silarersd
Raives of e lung feids 1pare Mo 20ices and eprmphronie sngien.
{8} Right evlique view. The an /ace plaques we prorected " prefie. pestorierly o8 he nght
ICY Laft oblique view. The camverse is neted. The caTwphrenie angivs are wered on 3 prejeesons.

DU 038345

L£1560 40q

S




292

four interspaces.’®?* The thickness of the
plaques varies from | mm to more than 10 mm,
but it is usually in the range of 1-5 mm. Plagues
. areusually blateral and often symmetric. Most

SARGENT, JACOBSON, AND CORDONSON

vidual en face plaques are often separated by 3
band of normal radiclucent lung.

The use of oblique views is strongly recom.
mended, not only Tor confirmation ol suspecied

commonly they lje adjacent ta the 5th, 6th, Tth,

pleural plaque formation but also lor deteation

and 8th nibs and interspaces,?®
As stated carlicr, involvement of the apices or
costophrenie angles is extremely rare. Early,
the plaque may be solitary, but later several dis-
tinct nonconfluent plaques are often found. Less
than 25% of patients with plaques have evidence
of accompanying interstitial lung discase.’®
Diffuse pleural thickening is infrequent and is
characterized by uniform homogeneous density,
by a tack of nodularity of contour, and particu-
larly by accompanying cosiophrenic angle
obliteration. Pleural effusion is quite rare,
Plaques in profile are found less commonly on
the diaphragm and rarely on the pericardial sur-
face, where they appear as one or more lo-
calized elevations on the normal convex surface
of these structures. These are usually accom-
- panied by additional plaques along the lateral
thoracic wall: they are seldom isclated lesions.
On the diaphragm they are found at some
distance from the angles, i.e. close to the
central tendon, When uncalcified, they must be
. differentiated from normal (scalloping) ar abe
normal variations in diaphragmatic contour
(Figs.2and 7) ’
The second type of radiographic presentation,
the en face projection, is that of a faint, ill-de-
fined veillike opacity or shadow.? These aiso oe-
cur most commonly in the regioa of the Sth to
8th ribs (Fig. SA-C). They are rarely detected
when in the medial half of a thorax, but they are
often obvious when they overlie the lateral
aspect, where they are more oblique to the x-
ray beam and hence absorb more radiation. The
en face plaque rarely appears uniformly
roundeds it shows a peripheral irregularity of
contour that has been likened to the fringe of 2
map or holly leaf. Becauss of the (aintness in
outline, it is often dismissed as an artifacton 2
single radiograph; persistencs on repeat exami-
nation will prevent this error, Because it is flag,
it is less radiopaque than an intrapulmonary
nodule of the same diameter. Careful observa-
tion shows that the en face shadow is often less
dease centrally, unlike the more uniform homo-
geneous density of the rouad or aval in.
trapulmonary nodule, When multiple, the indi-

of additional plaques or pleural thickening
unsuspected in the PA prajection (Fxg. SA-Cg
With these views, the en face plaque will often
present a profils appearance. The use of fluo-
roscopy and spot flming to determine the
proper obliquity for demonstrating a plaque in
profileis of great value.

Oblique views have confirmed the fact that

plaques spare the apices and the costophrenic -

angles and are most frequently found along the
posterior reflection of the costal pleura. They
may extend laterally and anteriorly as far as the
costal cartilage junction, but they rarely overlie
the rib cartages. Pneumothorax has confirmed
the parietal location of a plaque and has
demonstrated the absence of adhesions between
the visceral and parietal pleura. Adhesions, if
present, do not occur in areas of plaque forma-
tion. Tomography is of little assistance in
demonstrating noncalcified plaques, as the com-
posite shadows of adjacent ribs tend to blur out
the ill-defined shadows of the plaques. Com-
puterized axial tomography has demonstrated
the plaques.'t Ultrasonic examination nas been
offered as a more sensitive modality for detec-
tion of pleural plaques. It has besn suggested
that plaques less than 2-3 mm thick, which are
missed by radiographic examination, can be de-
tected by ultrasound.®

Plaques versus normal anatomic shadows.
The combined thickness of the tissued compris-
ing the visceral and parietal pieural layers that
surround the normal lung is not ordinarily
measurable on the radiegraph. The normal
pleural tissue consists of a single layer of meso-
thelial cells covering the surface of a small
amount of fibroareolar tissue measuring 10-50u
in thickness. On the routine PA projection a
vertical line of water density may be seem,
sometimes paralleling the medial surface of the
first three or four ribs along the lateral thoracic
wall. This vertical line has variously been called
the companion shadow, the pleural shadow, the
pleural line, the pleural margin, and the pleural
stripe. It is contributed to by a comUination of
muscies (subcostal and intercostal), the areolar
tissue of the endothoracic fascia, and, to a
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PLEURAL PLAGUES

greater or lesser extent, depasition of fat. The
sharp medial margin of the shadow is best scen
when the x-ray beam in tangential to the surface
of the tissu.s causing this shadow. This normal
pleurad shadow tncreases in width as it is traced

superiorly toward the first rib; it usuaily tapers

rapidly inferiorly, becoming imperceptible
below the level of the 4th intercostal space. In
the PA projection the thickness of the shadow is
never greater than § mm; however, in the
oblique projection this normal pleural shadow is
wider, varying from 0 t6 {0 mm in the men and
somewhat less in women.” Qccasianally, a very
thin, barely perceptible line may Se seen medial
10 the iower haif of the lateral thoracic wall; |
mm has arbitrarily been designated as the
maximum acceptable thickness of this normal
plearal shadow below the level of the dth inters
costal interspace.

The costal slips of origin of the serratus aa-
teror and external abdominal oblique muscles
have a characteristic radiographic pattern: a
rhythmie sequence of shadows between sue-
cessive ilntercostal spaces (Fig. 6). They ars
most commonly visible over the §th rib, but the
7th rib is also affected, and occasionally all of
the ribs from the Sth o the 9th are involved.
They appear as one or two distinct triangular
shadows or a combination of two opacities su-
perimposed. They should not be mistaken for
multifocal plaques, which may also show a
series of shadows. Muitiple plaques are more
likely to differ from cach other in size and
shape, uniike muscle shadows, which are
usually more uniform in size. The muscle
shadow usually has one sharply defined border
and elscwhere [ades into the surrounding soft
tissues. A slightly oblique projection will often
resolve this difficult problem. A plaque that is
well defined in profile becomes il defined when
rotated to ag e¢a face position. Additional
plaques are often sesa on the rotated film.
Plaques may become more distinct as rotatioa
moves the overlying muscle shadows, whereas
muscle shadows will alter their shape or disap~

ez, .
? Pleural thickening should not be confused
with extrapleural deposits of fat. The oblique
view is again helpful, the fat producing 2 wavy
margin most prominent on the posterolateral
surface of the cibs. usuaily sparing the anterior
and paravertebral arcas.” Tomography may be

293

Fig. €. Normal casal slips of orfgin of serratus anTenae
nd i 20 inal edll wes (arrewe). ™hoee 2t
bilsterad symmenne shadews, net W be wNfused wrn
pleucsi pisques. The sharp medial marging fade wienarty,
The & Haapp mpieteiy en obiique views.

helpful in revealing fat density in contrast to the
water deasity of pleural thickeaing.

Calcified Pleural Plaques

Pleural calcification usually occurs 20 vears
or more lollowing exposure (o asbesids. The -
cidence increases with the ume mterval.”? The
exposure 1o asbestos does not have to be
prolonged; it can be on the order of only a few
wesks or months, depending on the cencentra-
tion of the dust. However, calcification in
pleural plaques is a relatively uncommon ra-
diographic finding. [t is much more common
histologically, oczurring in asproximately 37%

of plaques.'’ Radiographicaily demonstrable

eidence of interstitial puimonary disease has

been reported in only one-third of patients wth

pleural plague calcification, but coaversely

more than 50% of patients with extensive
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along the fide.
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SARGENT, JACOBSON, AND GOROGNSAN

pulmonary fbrosis eventually end up with

picural calcifications. ™

As a rule, caladed plaques are more obvious
and more strixing than uncalcified plaques on
the roentgenogram, When the x-ray beam
strikes 2 plaque margin tangentially, the cald-
fication in the plaqus s seen as 3 dense white
line, usually somewn.. discontinuous, parallel-
ing the chest wall, diaphragm, or cardiae
border, Since the calcium is deposited near the
ceater of the typical subpleural hyalinized
plaque, it is scparated from the ioner surface of
the rib by a line of water density produced by
the surrounding pieural thickening. The calcifi
cations are ofien small and (especially in fims
of low contrast) casdy overlooked unless sys-
tematically sought after (Figs. 3 and 7). They
arerarein the upper zones,

If the x-ray beam strikes the surface of a
cajcified plaque.en face, it presents an irregular
and unevenly dense pattern, again often likened
to the fringe of a holly leaf or map. Oblique
views are extremely belpful in detesting caleifi-
cations that may be unsuspected in the PA pro-
jection, in confirming en face calcifications by
biinging them into profile, in localizing calcifica-
tions in the region of the diaphragmatic pleura
or the pericardium, and in excluding costal car-
tJage calcification (Fig. 8).

When calcified plaques are small or when
they are superimposed on the relative denser
ribs or diaphragm, but particularly whea the
film is underexposed or poorly processed, they
are often overicoked. They are well sezn on grid
films, Unlike the uncalcified plaque, the caidci.
fied plaque may be better outlined and better lo-
calized by tomography. Pneumothorax has
demonstrated that the calcified plaque is in the
parietal pleura and is not associated with vis~
ceral pleural involvement. The location of these
plaques in the parietal pleura can also be coa-
frmed during life by Suorsseopy or cinerz-
diography, which reveals that on respiration the
jung moves independently of the plaque and the
plaque moves synchronously with the chest
wall.®

DIFFERENTIAL DIAGNQS!S

The rare basilar pleural effusion of asbestosis
resolves slowly and may leave signs of residual
diffuse pieural thickening, particularly in the
costophrenic angles. Pleural plaques may also

DU 038348
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PUURAL MLAQUES

; —_—
S Y e L .Fx. . i / e

2 ”".?

(mem—— o+ o——

DU 038349

® verveml

leit diaphragmate plours. (8] Lot sbilque fiim. A
Rneer ploursl caicificsven is soen n prefile in Yi¢ e el e
anrwst tonden of e right hemidissniragm (arrewl, The ov

Lt

™ antanier ribe,

i; fnear

da) adgi

(wanseerse
larrew &

s it s T
PG G

AU LT S E MR SR

Lorik.

Re. 8. Coleifivd plvwral plequen. (A) FA fim. Ly 7o
coleifications on sghts Tneer caiciffestens W prafile n
medissgnsl iaflendon of pisurs on Aght and in pencrdiven
foce piagues of (A) naw sppear (n pratile ss extmswe linear

o lote

profiie in




236

be associsted with bilateral obliteration of the
costophrenic angles, but only uncommonly,
Pleural thickening secondary to hemorrhage or

SAAGENT, JACOESON, ANC GCROONSON

thickening in the pleura may occur with lo-
calized mesothelioma, metastatic disease, Tym-
phoma, or _myeloma. These arc usually uni-

infection usually involves the visceral pieura as

lateral and may mimic pleural plaques.

well, particularly extending into the costo.

phrenic angles, .

Calcification of the pleura secondary to hem-
orrhage or infection is usually unlateral and
often extensive and sheetlike. Fluoroscopy of
the chest or aneradiography may be of valuein
demonstrating that the caleification is not coa-
Sned to the parietal pleura. The calcification
does not move synchronously with the chest
wall as does a zalcified pleural plaque.
Pneumothorax will show adhesions between the
visceral and parietal pleurae along the area of
calcification.

Localized pleural thickening and callus, simu.

lating asbestouc piaques, may occur from nd
fracture. These are generally unilateral, and the
overlying rib deformity is helpful in differential
diagnosis. Cther rare causes ol plaguelike
pleural calcifications include radiation,

scleroderma,” and chronic mineral ou aspira-
Tion.’ 1t should also be noted that residual

Barum in the peritoneal cavity from a ruptured |

viscus in the past can simulate diaphragmatic
pleural calcification. Caicified or metallic

pleura] piaques occur in other pneumoconioses,

inclyding those caused bv_tremolite tale, mica,

Bakelite, calcimine, tin, and barite.' Even more |

rarely, inhalation of silica and coal dust has
been mentioned. However, mare likely an un-

known exposure to 13bestos dust is responsible,

not necessarily in the mines but in other occupas

tions associated with the muning prosess.
Discrete, localized noncaicined pleural

Conversely, pleural thickening due to asbestosis
may simulate multiple pulmonary nodules or
cven healing rib fractures. Differentiation
between multiple nodular pleural plaques and
pulmonary neoplasia can be made with oblique
views, which confirm the pleural location of the
plaques.®

Bilateral pleural plaques are signposts indi-
cating sleural asbestosts. They wil be detected
with greater frequency if particularly looked for

an the radiograph. They should be considered (o
Be_caused By asbestos dust inhalation until

proven otherwise, and a careful lifetime occupa-
tional history must be obtained.

Epidemioiogic studies have amply confirmed
the association between asbestos dust exposure
and bronchial carcinoma, and the risk is evea
greater if there is a history of heavy smoking. A
recent study showed that bronchial carcinoma
was 244 times more frequent in mes with
pleural plaques.? In addition to its association
with lung cancer, there is increasing evidence of
an association betwesn asbestos dust cxposure
and cancer of the larynx and cancer of the gas-
Trointestinal tract. Furthermore, there is an
increased incidencs of primary malignant meso-
thelioma of the pleura, pericardium, and
peritoneum. Since the occurrence of malige
nangy is usually on the order of 24-52 years
after the initial exposure to asbestos, any
patient with bilateral pleural plaques should
have lifetime surveillance,
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