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The panetal pleural plaques are multiple and he against riged areas such as
the: inner ~artace of the lower ribs, costovertebral angles. and central tendious
portion ot the diaphragm. They may. if large. extend into the intercostal space

and even penetrate the diaphragm by direct extension into the abdomen see
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Frg intercostal ~paces. Thewr shapes mav be punctate. oval. or irregular. \\hen :
i imohement has extended over an intercostal space. the earher tormed part
: ‘ o N lying again-t a rib is usually thicker than that over the intercostal space. Thex
strip easiiv rom the chest wall. as seen in Figure 2-18. |
‘
|
¢ d D vs They are seen posteriorn 1o the upper sternam arsing in thy
ecliast cuta retlected over the aorta, The medhastin il pleura along the \Il('lﬂ)S('Ul’l(‘ ,\I'l’l‘:\“\\(‘l':
dlsas reke « another less commuon site. In the case ot the panetal phe
went the ta and lett ventnicle. both these segments may be construed as he plaques are extramesothelial structures in that they deveiop i con-
i analogous to the loc ations near nibs and the tendinous nective tissue external to the mesothelial cells which usually remain as a
M y ¢ thapbragm. Imohement of duaphragmatc and methastinal surtace conenng tor the l’l-"l“": They are not assodiated with adhesions. but
1 v late event and nal ses Vabsence of peapheral plagues OCCasiona tihrinhke material mav overlie the mesothelial cells ' The -ub- !
B L ws o not develop adjacent to the costal cactilages or aganst the ribs stanc e ol the plague consists o wany ynterv eay ing bands o1 collagen nbers that ]
the costophremc angles o agical areas. Distoibution s rlaterals accasion he paral'el 1o the plaque surtace In early lestons, i therr deeper growing part
et e is shighthy more svolved, and the posterolateral aspects are there are ome vessels and plump, nucleated nbroblasts and occaswonallv 2 4
e most ivolved shight innilirate o hmphoovtes and plasma cells. Older lesions are avascular
the nibrocsync nudcler are tew, and the intlammatory cells are absent. The 4
]
covering mesothelial cells may be dithicult to dentity. Since growth occurs '
from the deeper part of the plague. it is there that the lesion s much more
? g » 3 » b o . )
GROSS APPEARANCE vascular d has nucleated nbroblasts and a cellular innltrate
' |
| ¢ s g . \ { i urtace 1%
\
3 - < ! ~ Calcification
sentlyv ~lopimge Ther consistency s very hard, quite surg N
el onist a0 st ed 10 seemg them as soit tssue”” shadows on an Calored plewral plagues contam more asbestos tiber~ than noncak med
Fhe thie Anesss vanes up o 1« | Fwe 1ze and shape s vanable: trom tom plagues and the tibers are more numerous in the calcitied zone than in the
L
T AL tmeters. covenng up tour or five nbs and ther fibrous zone of these plaques? see Fig. 2-2). Whether this 1~ a causal tactor 1s ! '
‘
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Fig. 2-4. Vand B Deagrammatic representation of plague shapes cee 1a0my pages

attam Lwge wze and reman uncalcined see Firg. 2250 Calamcaton i dha-

phragmanc plaques s usually only hinear i shape

PRESENCE OF ASBESTOS PARTICLES IN
PLEURAL PLAQUES

Earhier repornts® did not reveal rerruginous bodies tcoated asbestos tibers) in
placucs. Later reports asing ashed issues? ® and eleciron dinracnion techmgues
have demonstrated Chey sotide nbers ot veny small size, length 0.1-2.0 gm and
drvmeter 2530 nme They are anly apparent when calowm deposits and
collazen tibers have been wemoned by chenieal techmgues, the nbers bemng
prosent 5 o 12 mes more freguenths i the cak il portion that i the nibrotic
pormon Thus asBestos man b ditticult to detect i nonealcined nbrobwalime
phagues. and such plagues. although commonly assoGated with asbestos
CAPOSUTE. are NOE SPeCtic 1o s hoesposure i that o« astonal plaques may be
tound at autopsies in which sophisticated techniques have not demonstrated
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an ashestos tiber content and there i1s no known occupational environmental or
leisure exposure.

PATHOGENESIS

The pathogenesis is unknown. Thomson? suggests that in an active patient
with healthv lungs. inhaled asbestos nbers mav move through lung paren-
chyma. breach the visceral pleura, and embed in the parietal pleura (see Fig. 2-
6). The passage ot asbestos bers will be impeded 11 the nbers become coated
with an ron-protein complex to become a ferruginous body (asbestos body ).
since these are wider and have blunter ends than uncoated asbestos nbers.
Penetration of the pleara will be easier it adhesions are absent. Plagues are
more common alongside the lower ribs and diaphragm because lung mechan-
iICs assure better ventilation of lower zones. Where upper zone plagques are
present. a areater exposure or working or sleeping in the prone position mas be
a factor \\ hen the nber is held up aganst a rigid part tib. tendinous portion ot
diaphragm. vertebra, aorta, left ventricler plague tormation starts {see Fig 2-71
The mesuthehal cells do not contribute to development of the lesion but mereh
cover il since development begins trom the deeper part of the pleura: e
plagues are essentially extramesothehal. The fibrotic response is out of propor-
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CHRYSOTILE ANTHOPHYLUITE

Fig. 2-6. A~beston nbers s seen ynder electronmicrosCope 'Giagrammatic represent- |
won. Fiber shape plass a part n lung penetrability The amphiboles Crociaoliie !

m imosite anthophvilite are rectilinear and penetrate fung more emcienthy than do t~e
< cur wile nbers. Chrvsotile nbers tend 1o rragment i + lung anter a4 Penod v “

- sloif e 1 the short rragments pre wluced mav then behave more ke the amphibo. <~
Amphity teherr diameter s 10 INCTEAsNg (e —& roC te amonite. anthophy
thee o ymeter ibers are more bkely o be e provenal

tion to e tew asbestos nbers round i the plaques and this. together with the E
presence ot Ivmphoostes and plasma cells n the early lesions. suggests & }
pleural sensitivity reaction 1o which there s some evidence (see Delow 1

Ortber earhier hypotheses have aressed mechanical irrtation or induction

of minute hemorrhages by nibers and lymphatic rather than ainvay transport to
the parietal pleura see Fig 2 8. Kiniluoto® has suggested that nbers project !
1o the visceral pleura into panetal pleura o imbate an intlammaton i
response that subseguently orgamzes and fibroses. The absence ot adhesions 1
e between the two pleural lavers and the absence ot surmace inflammatory ce Is A
‘q ol panetal pleura cwhen present thev are deeply situated) make thi> explana- |
e tionable. Meurman® thought that the sharp asbestos nbers gt |
C : 1972 nitat bpleural hemorrhages that argamize into plaques. The absence o k

; adhe<tor~ agan = not i keeping with this hypothesis. Instead of umaa

i hg 2-5 W transjpuor wor reports ¢ onsidered intrad ellular transport o1 ashestos particles

. i) within t~e [y mphatic s to the parietal pleura 718 The hypothess is based on the
¢ \Wa hapw e ’ fact that plaques deyelop in areas of lymphatic drainage and on the possibrlity k
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Fig. 2-8A. Pathogvniess of placues
Placgun e thoud™! o onginate when
WEY ¢ i s ha enciralend luny and
pleura e D agdnst vided parts
Later i aonys plagues

agan ot wheal areas A

of hmph stasis: the daphragmatc muscle propels the particles towa the

wnacine central tendinous portion, while the intercostal muscles may move

particles toward the nibs. To reach these sites, particles would have 1o reach
hila or lunes betw the medhastinal pleura, Since h medhastinal . mph
nades are unantedted in asbestosrs, and since the nw stinal paretal pleuta »

less imoived than the subasillary pleura, this theory 1s also questionable. The

lower parwetal pleurae. both costal and mediastinal. can absorb particulate
Fig. 2= ‘ matter. however: the visceral pleura cannot.’ This tact may explain the site of
plague~ Ther vaperimental evidence that, in mice 2 asbestos hbers inje ted
- ‘ subcutanconsd fate ter spbmesothe tissues 10 the chest and abdomen
and tha hun ashestos tibers are tound 1in mamy parts of the bodh e
bramn & ey and bver In view of these vanous hy potheses. the pathogene<is
15 stuld « sidered ~ub judice
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IMMUNOLOGY OF PATIENTS WiTH

A\SBESTOS PLAQUES EPIDEMIOLOGY
con the size o the The prevalence of plaques has been assessed by necropsy examinations
! e g ulating and v-rav sunevs the latter will show only a small porton of plaques noted at
; . - uwh the hea el o 2 y athont i~ necropsy . the proportion varving with the s ;|1h|s!<L‘|hnn of the x-ray tech-
_ ) L thyermes anithorst pilaggues and nigues used. Exposure mav be occupational, emvironmental, or leisure-related
' a mnunologe tacors an of mav result rom housebold (Conjugalh contact. The incidence of plagues
) tesd 1 v — fesc b i Chapter | TTETOh with age 1 e wath lapsed time since a numimal first exposure.™ The
|
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32 Leslie Preger
pheural plague sdence 1s constdered doserelated by some bt this corela-
’ non 1« more apparent with midd 1o moderate pulmonary tibrosis. A 20-yer
interval between nest exposure and radiographic recogninon o plaques 1=
Common. ' *® Persons below the age of 30 years who have plagues have
’ | ustnally had an enuironmental exposure. ¢.g. Ining inan ashestos-mining area
i
‘r or near a shipyard. The ettect of age on incdence ol cale ined pleural plaques -

6 described by Rom and Palmer ® A period ol 20 1o 29 vears aiter iirst exposure

eave an incdence of 10 percent: 3010 19 vears. 33 percent; and over 40 years

‘~ 38 percent. Pulmonarny parend hvmal tecruginous bodies are present in 8o
percent of patients with rlateral plague~® but autopsy reporly on patients

¢ cities quote simular prevalence o lerruginous bodies in the

dving in larg

general population
Al types of ashestos fibers may produce pleural plaques. Anthophy lhite

| .
«f i Finland. has been associated with a partic ularly igh rate o 40

mine
percent, but mam: o these were patients living near the mune and theretore

wibpe 1 1o an environmental exposure at an early age (see Fig. 2-9,
Pleural plagues seen i radiogeaplic suness have been classined into

three groups by Jones and Sheers™: (11 o vpational groups, (21 environmental

groups, and (31 nonesposed roups

1. Ok cupationdl exposure

General  asbestos  workers n

3 percent incdence ot plagues

corral Burope
18 percent ncdence on plaques

’ New York asbestos wsulators
| Unied Ninadom shipn ard Y o 14 percent modence o
MU

workers
0.5 1 9 percent i wlence o

b chevsotle munes  and

mulls plagues

‘ Cyprot chivsoule  nmunes and
O percent incdence o plagues

mulls

wir 01 5 1o Y prrcentinodence acoording to age

The Oucbwes data s aned i
add the modence 4t one aune was 13 nmes greater than that at an
Wi ent mune sorking hovsotide rom the same seologic tormation. The
POl i TR Plewe g fe e ateon e those oxposed ta tale and
v a has beess attnbuted 1o s tated asbiestos ibers

L BRI LT T ntal tactors Plewal plagues may occur i those hiving near

anthophy e, Coocsdolite. amaosil and hrvsotde nunes although they are

nol ext tl‘l.lhl)ﬂ.lll‘, t \;uwﬂ! Svubariy  those hving near tactones usimg
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. 4 Loeshie Proce: Organ Invoelvement in Asbestos-related Disease 5

of 1o >ome unelicned or torgolten exposure? A dentist the author has
tollowed 1or some years may be in the latter group. His chest tilm showed
small bilateral subaxillary plagues. and a histony of ashestos exposure was
not apparent until some years later, when he remembered that tor some 33
years he had used asbestos string to line casting nings used in dental piate
construction.’®

CLINICAL MANIFESTATIONS

Hyaline or calcinied pleural plaques mav be present alone or in combina-
tion with visceral pleural fibrosis. They are most trequently found as an 1solated
finding and indicate asbestos exposure with all its significance to the chinician
ior the possible development of pulmonary fibrosis. intrathoracic (pleural and
pulmonary malignancy) and extrathoracic ilarynx. peritoneal. esophagus
colon. and possibly pancreas, kidney and breasti neoplasia. and <plemic and
hepatic capsular thickening. in the absence of other rindings, the plagues do
not produce symptoms. Lung function tests are not usually impaired i the
worker does not smoke,®?' but some do show minor reductions in lung
volumes.? Thus, although they themselves do not produce symptoms the
presence of plaques may be ominous; Fletcher.® in a survey of 408 ship: ard
workers with pleural plagues but with no pulmonary tibrosis, noted 3 workers 1
with mesothelioma and 16 with bronchogenic carcinoma. Smoking histon 1
was not recorded. Edge®* found a 2.3-10ld increase in bronchial carcinoma in

fsg. 230, 1 B e N WO it SRS SOUE Rl i S shipbutlders with plaques but no radiographic evidence of pulmonan fibrosis
' as compared with controls from neighboring areas whose x-ravs were stricth )
dhestos may develop plagues In the past. asbestos workers might brng normal but who may have had some degree ot ashestos expasure. The pleural -
B tilsers 1 thetr hur. clothes v woiwear. Fanulies ob these awvorkees plaques are not premalignant; however. Lewinsohn®® reported a tubulopap |- ]
o Castonal iy develop household contact iconjugal) asbestosis'” (see Fra, 2- lary mesothehoma with some unditterentiated cells ansing by a narrow -1alk i
‘ 1 For centunies illages i southeast Turkey around Cernuk have used from mesothelia cells covering a hyaline panietal pleural plague. This case 4
| hrvsatede asbestas tor pamting walls and rloors. The nature of this matenial appears to be exceptional, 1 not unique 1‘
‘ was it reahized ontil recenth . The villagers have a igh aincdence ap to \When panetal pleural plagues are associated with dittuse visceral thicaen-
1 prere ot ot plagues, and the condition was knownon Turkey as Corank ng twhich may have resulted trom a prior asbestos esudative enusion: and 1
‘ B AR iy recently has it been reabzed that the raw matenial dug up by when there s lower lobe parenc hymal tibrosis, the prognosis is dierent. About 1
thew s dlagers was Cheysotile ore with some tale i luded ™ 20 percent ot those with plagues have radiographically diagnosable pulmonar
soomeaposedd groups In virtually every patient with large calamied bnliteral fibrosis. This condition has been termed ““complicated hyalinosis. " as opposed
placguies i Al ot AsBests © ot an appEopria histony of exposune 1s to simiple by alinosis, in which panetal pleural plagues are not accompamed by
ohtamabile  In ~ome urban patients with small noncalomed plaaues, a dittuse visceral plearal changes. Navranl studhed a group of 50 present or |
detnite history of exposure s oot obtamable. Are these plagues due o tormer asbestos workers,?® and his data are shown in Table 2-1. The dirterence 3
unusual susceptibnlity ta the tow levels of exposuse in ordhnasy urban hite between data ror simple and complicated hy alinosis is statisticalls signingant
|
Organ Involvement in Asbestos-Related Disease: Section 1, Pleural Plaques (1978) Published by AsbestosClaims.Law

ACL Doc 25367 - Page 10 of 28 ashestosclaims.law/library/25367/10


https://asbestosclaims.law/library/25367/10

n Leshie Preges

Simpike Hyalinosis { weed M abinoss

P24 wears

s r N 1 P L AN | -

vt ol N ML M RSN Y

be o
*

Shartabiny obia

RADIOGRAPHIC APPEARANCE E
Theov problems contront the « limcal radiologist
Chowce o aptimal cadbographe techngue o demonstrate plagues
2 The wlentneation and ditterentiation of pleural plagues rrom other simalar
el ~shoadon s
Pl plagues My I insociated wath, and obscure. mote sernous
ol et edatedt thowae 1ot
-

Choeice of Optimal Radiographic Techniques to
Demonstrate ’lagues

Film Size

rd
A 120 kv B 80kv

S pleural plagues v e a perpheral locaton on o standard PA Chest
aldm = 14 1155 mm - 35 mem . as wsed i the United Fig. 2-10.  Foegh- and bons kelon ol toghougues. 12 A 120 AV Bl .
haneddom or 1dm < 17 337 n 132 o as used the Uninted States dlong the Literal chest wal’ bt the ¢ alomed plogue projected oner the < 227 s == 1
) anttenoriy o pwwarly yesables rrowe ot s seen better i B S0 AV The = =y > L
o ldle INe peniphery ol L L de horax. Althouzh W ONscguent, it 0 the reht knsesr Faes 06 seetd Desftey o A 120 &) Col120 & y
ihe nrght fony , WO sent off I Mo inCol20a e e
s are mspected at the bmws of development poor 1o the patent leaving the Pl e o e wthe et thy sttty ~ert e Bty el feese [
lopartmoent, the gse of standard B N sunevs o an tolis where nimos
evaniined when the patient s nat asailable tor exposure ot & better centered or made over a elatvely large range and an acceptable nim still be obtained. Tois
acddbtional tler man i nagor desahy antage. Audsley?™ has theretore sugazosted salety margin iy ot the espense ol production of the tilm with less <umect
andm size ot 300 mm < 300 mm so that less than 2 percent ot the population comrast dong-scale contrast). so that there s g long scale or shades o
se e dd weded ot b 1w ire ' h 0 . phlished Bretween the hightest and darkest parts ot the tda smace. Thic s an adh antage n i
‘ dita o URT TR TRERT 1 G phito separating adiacent and overlapping images, since the more radiographicaiin
HT O o el Y oy g oS/ fiim dense N does Nt lll“\ n‘lw Lre i|“' lv.'~~ (!l"“l‘ ok ab o "h_g:r“r
. . lacues adjacent to the ’ S > il with the Rl |
\pplied Kilovoltage i ) o the nbs are theretore seen more vasily with the aeh- i
Kidowolt technigue -
fForr iy 3 1 { | A 1 n {1} .
7 i caberdints v et ! o tes hinggue 11 1 Comversely . los-Ralovolt technigues produce an image saith nigh <corect
30 kN wetdrend o 1o the older standard bilovolt Tec Brrgre (0= 800KV Tor contrast because there s large vanation in the intensity of the transmitted s-ra
onitine radbography isee Fig 2<1 10 Thah-Rihnolt technigues have 3 practical beam thiough the vanous organs of the chest. This = hased on the o scal 1ace i
i 1 | \} ity o Lt boss ko olt xeravs show more photoeled g s pe absorption in substant e
1re-seg oned \~ " INTE TRV honsi I with hugh atinue numbers such as bone iZ = 13.81 as ¢ omparedd aath musc
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w Table 2-2
Lesion High Kilovoit Low Nidovot
Pulmonary tibrosis - 5
Hyvaline plaque + -
Calcmed plaque - -
Pleural ettusion - -
Visceral pleural thickening + -
Mesothehoma and lung cancer * -

mes prewrred  techmgue. Thus, because absorption of a-tavs v calcn = “
decreases with 3 rse in bilovolts, small areas of calcmcation may be inapparent on 3

high-kilon ot im. and wo exposures. at high and low kilon olts. may need 1o be made or |
optimal detection of both tvpes of plagues

]
on a film, depends on the contrast of the subject. nlm contrast 1an inherent ‘
photographic property ol the x-ray film used which mav amphin sunect W
contrasty, tog, and scattered radiation. Image qualitv the abilitv tor point-ror-
point reproduction of parts of the subject x-raved on the film, is governed by 1
the degree of radiographic mottle, the ability of the apparatus ix-rav machine,
grid. nlm. and screens) to define a sharp edge, and the resolving power. or the
ability to record separate images of small objects near together.

o

: X ]
Ultrasound Techniques
The use ot ultrasound to identify pleural effusions, to select a suntable J
aspiration site.*® and o monitor removal of tluid by use of special nesdle-
C 120kV. D BOkV transducer assemblies is now routine. Less utilized 1s ultrasonic detection of
pleural plagues. Using A and B modes, plaques thicker than 2-3 mm are 4
~ detectable whether calaitied or not. Ease of detection increases with thic aness ]
41 Calctwed plearal plaque waill theretore be the more visible, since o~ 2
and presence of calcitication. Plagques thinner than 2 mm usually contan little
imber wall approvamate that o bone, whereas a noneak nu-nlpl.nuu' will he 3 -
‘ : or no calcium. The plaques appear as echo retlectant linear structures 2-3 cm
ess apparent. singe its Z number wall be similar to that or adjacent intercostal
: ‘ ) . from the skin suntace. It is not possible to ditferentiate asbestos-related plagues
wise fe Many of the epndemologic sumvey s have been made with maobale um 4

trom pleural thickening due 10 other causes. Plagues may be detected by

Catrvme a-ray generators capable o generating a3 low Kilosolt only . and ‘
ultrasound  examnation when not apparent on comventional radiographic

s so produe ed mas show Calomed plagoes cearly . noncalcmed

examination. Virthen® suggested that ultrasound be used tor epidemioloic

wies nun be imapparen X

(ERTY Lipparent _ sunevs, but despite the advantage of utilizing a nononizing 1orm of radiation.

The imtormation regarding the choroe o techmgue may be tabulated as N L

“ the 1o hmqut' s Lime-consunming
Fable: 22 altered troim Bobhie and Calson®
LGeneral Radiographic Principles Aftecting Nerography
mage Quality
/ jo () ¥ Aeroradhographc images have enhanced edges. and this technique per-
These ponaples are well known 1o all pracucing radiologists and are mits gre ater latitude o the choice of exposure tactors than does conventional
succimdthy desenibed in modem teats on racaological phvsics?? Brietlv the iloune. Bdee enhancement should pernit easier identincation ot plaques. but
important controllmg tactors are contrast and image quaality . Contrast, as seen N practc e, the increased radiabon dose to the patient 1s a (onlmlhng tactor.
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The plagques on oblique views may appear larger and their shape will
alter. usually trom a tlat or tlangelike densitv 1o a more rounded one. Some-
tmes a coin lesion mav be ssmulated: but plaques are usually less dense than a
pulmonary coin lesion ot similar size Reference to Figure 2-21 will show that
an oblique view may demonstrate several plagues. while a PA (or AP view will
show but one. In doubtiul cases, instead of vbligue PA tilms, oblique AP nims
may be helpiul

A major problem in the identitication of small hyaline plaques 15 their
difierentiation from the normal companion shadows of the chest wall. In the

subaxillary areas of the chest wall the shadows of interest are those due 1o
serratus antenior and external oblique muscles. nb compamon shadows, over-
lapping nibs and extrapleural tat (see Figs. 2-22 and 2-23). Overlapping nib
shadows may be traced out satistactonly with a high-kiloy olt technique and
have clearly definable borders, which is often not the case with a plaque that
usually has a poorly detinable medial border unless it is very thick. Extrapleural |
fat in obese patients is usually symmetrical over many intercostal spaces. The
companion shadow on the under surtace of ribs 15 usually more marked in the
upper ribs, and pleural plaques are more common nearer the lower ribs. The
interdigitations of serratus anterior and external oblique muscles as thev arise
from the ribs are a problem. A line diagram (Fig. 2-224) shows that the serratus
anterior slips have an isosceles triangle shape, while the external oblique shps
may be triangular, V-shaped, or quadrilateral. Since the shadows from both sets
of muscle slips are superimposed on a radiograph, the composite image may

appear as a series of mangles, diamond shapes, or V or im erted V shapes ]
Ditterentiation from plagues may be difficult and is summanzed in Table 2-3
The line diagram of the anterior wall of the thorax shows the onginal of the k

external oblique muscles of the antenior abdominal wall irom the outer surtaces
of the lower eight ribs by ships. the upper of which interchgitate with the serratus
anturior and the lower with the latissimus dorsi. The latissimus dors: hes
posteriorly and so 15 not shown in this diagram. The other mus le 10 be
ditterentiated trom pleural plaques 1s the serratus antenior, which oniginates by

digitations trom the outer surtaces ot the upper eight nibs *

Bilateral pleural thickening from prior intlammatory disease or hemo-

thorax is usually not a problem in ditterential diagnosis because costophrenic

sule or  costovertebral  sulcos o usualhy obliteraed.  Pleuropencandial ‘
“Anotier contiing Shoadon Furs boon e rabed as paraieling the medhal <utace of th
4 I ke G wall 1o nune appaarent v oo than PA La N Lygwers
. it TET RTINS I < e on the obiliguas view 11 s caused By ointercostal oo les wath
Skl s encbothon s e taseonr, aned Gl conttihioting hane L obron G Gundonson
IS P TR A st o ashestos dust mibalatun Sen Robentzenal 1240 87207
1
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1967 C

Fig. 2-23 $h, the mus e iy '
¥ ‘ generdl. ashestos plagues are characterized by an absence of adhesions, and it
— i 15 tare but not unknown to have an adhesion and a plague coexist in the same
' tin e area. The lack of distinctness of the medial part of the diaphragm seen in some
patients with tiny pleural ettusions or pectus excavatum s not a problem. since
this area is not prone to plaque development. Plaques are most common in the
; . o pobilen o appronimate mud-third of the diaphragm in frontal view. Noncaloned callus ;
gosx I a2 o lol s ped =lesa e seen soon atter b tractures, especially bilateral rractures. may be a radwo- 1
5 Pl nueal nwocardial inforction, it graphic problem in the absence of clinical intormation
ferentiabion trom g plague ot the mediastial panetal pleara may be dithicult
Fout ey such plagues an Iv ot e and others are apparent in

Issessment of Unilateral Plagues

tugdhragon ' “ v prleural chaphoaematic adin
ket are ident I ueh o prpearance s absent on Asbestos exposure produces bilateral plagues. Unilateral plaque~ are
mtal Vieaw it may be sex teral viens 1o bie adpacent to the magor hissure nearly always due to some other cause, e g, pleural thickening subseauent to
ule most plagues usaal \ e ! v at feast i the lower zones. In nb ractures o callus in a rib fracture simulating a plaque (see Fig 2-24
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They are almost always linear shadows, continuous or interrupted. of saninz
thickne-~es and length. They present in frontal radiograph- as long plaques ot
calcitication, 0.5-2 ¢m on either or botn sides «i the vertebral column i both
the anterior and posterior mediastinal pleural retlections are calamed. there
will be a double or tramline shadow, about 1 ¢cm apart On the len side
ditterentiation trrom calcitication of the descending aorta 1s needed. The medi-
astinal pleura may also be calcified where it lies against the heart It 15
indistinguishable from localized periocardial calcimcations or mvocardial cal-
citications. In some asbestos surveys, in fact. it was considered as being
pericarchal in location. Like paravertebral mediastinal pleural plagues. it s
linear. It parallels the heart border, being more common on the lent side. It mas
lie adjacent to the leit atrial appendage. near the area ot opposite pulsations
1.e., just below the outflow tract of the right ventricle or in the area of the lent
ventricular wall. In the latter position, differentiation trom pericardial calcinica-
tion, calamcation in a transmural myocardial infarct, or intracavitary Myvaoma
may be difficult. The rare calcifications along the right heart border are
adjacent to the right atrium. The preponderance along the len heart border
compared with the right has been stated to result from the increased mecham-
cal irritation of the asbestos fibers when adjacent 10 the pumping heart. Since
mare of the plagues have been reported adjacent to the left atrium than
adjacent 1o the lent ventricle, this concept may be incorrect

Calcitications along the diaphragm are restricted to the more rigid central
aponeurolic area, as are the hyaline plagues. On lateral view. they are seen
beginning at the posterior border of the heart and extending backwards. Since
the deeper parts of the plagques calcity, and the outline ot the diaphragm on the
frontal view may be anterior or posterior to the plane of calcincanon. the
calaimcanons may or may not parallel the diaphragm. In the lateral
however such parallelism usually exists. Low-kilovolt technigues in tull inspi-

view
ration are needed. The shapes are less varied than the subaxiliary shacows
with the linear form predominating. Lower nb costal cartilage calcmcatons
projected along or below the diaphragm on the frontal view may simulate a
calanhied plaque. Some examples are seen in Figure 2-26

“Talc plaques” described in x-rays of talc workers appear as linear
calcifications similar to the above. These calainied plaques were described in
Talc is a hydrated magnesium silicate closel
related chenucally to several types of asbestos tremolite, and
anthophy llite), and tale deposits usually contain one or more of these min-
erals. ™ ¥ Plaques occurring after tale exposure are probably due to an associ-
but current exidence s not

the carly reports on talcoss
chnyvsotile

ated asbestos content rather than to talc nbers
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Pleural Plagues Associated with and Ohscuring
More Serious Ashestos-related Lung Disease

Masking of Small Peripheral Pulmonary
Carcir.oma by Large Parietal Pleural Plagques

There is a predominance of asbestos-related lung cancer n the lower
lobes. the areas that usually contain the greatest proportion ol lerruginous
bodies and the greatest degree of pulmonary nbrosis. The dithiculty in the earl\
detection of bronchogenic carcinoma in severely fibrotic regions is discus-ed
in Chapter 2. Section 2. Since parietal pleural plagues predominate adjacent to
the sixth to tenth ribs and the diaphragm. and since man asbestos-related lung
cancers are peripheral in location. espec 1allv the adenocarcinoma. the eariv
radiographic detection of these tumors may be difficult. Stereoscopic and
oblique projections <hould be used, but thew value 1s limited it a large placue
and a small peripl.eral carcimoma are adjacent Tomographic sections at close
inten als should be made (Fig. 2-86). Oat cell and squamous cell carcmomas
are also common in patients with asbestos exposure but these tumors are
usually more central and less likely to be masked by plaques. CT mav prove
very helpiul. The avial images should be valuable in separating the adjacent
shadows due to a plague and those due to a peripheral carcinoma

Fig. 2-27. { 3 o viemt PO ploevral plagues o oiisuabi - . . Az J
e s : S tie ANttt Ashestos Pleural Effusion Masking Parictal i
Plearal Plagues
A pleural ertusion is a rare stigma of asbestos exposure (Chapter 2, Section :
conclusive. Occastonal case reports have described caloimed plearal plagues 3) (see Fig. 2-281. In mav be umilateral or hilateral and may resolve comple el

v chronic mineral onl aspiration. sCe roderma. and arter arradiation or be recurrent over many yvears. The fluid 1s an exudate that does not contamn
ashestos nibers. For this reason and also because such eftusions are rarcis

associated with recognizable plagues, the cause 15 often dithcult 10 ascertan
i

Significance of Visce ral Pleural Thickening \fter The easiest technigue 1or identitication of any accompanving plaques is a steep

ishestos Exposure Trendelenbure® decubitus view which permits the exudate to move tow ard the

Radiography cannot ch uneuish between diffuse thickeming ot visceral il lung apes and so uncover the pleura adiacent the kower ribs. Unlike the usual

paretal pleara interobar tissures excepted) bee fig 2-270 Dimuse thichemng decubitus view for pleural eftusion, the exposure should be made i both the

e v ceral pletra s seen aiter ashestos exposure as a “dn ple i oras inspiratory and expiratory phases An elevated diaphragm in the expiraton

ks e aedeti efiusion. Ditiuse Lateral chest wall shadowing phase may obscure some o the lower plagues although the eftusion s seen

o 1 homme of the imter! i Lisstfes may resull frosm mar Iy s ol ;\Iv ul.\l more eastivoan this iﬂ?.l\('
exudates Jnd tminsuchates, and e an ashbesto wiorker thie omtntbution trom Fraih L RS- 19240 i allewerd t .
pbeaton exposare 1s abvays conjectunal nars B tes Sehwvachat VG B 3
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