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174 Le<he Preger 

SECTION 5 
LUNG CANCER 

of mam substances incrimmated 0 lower respiratory. tra 
Ashston s o e 

In the assessment of the role ol carcinogene~ - as shown in Table 2-11 
ashestos ane other industnial agents in - CarCinogeness a multitactona 

seessary because these agents are not restnc ted to industrial 
cregated at work sites: these noxIous agents may spread far from 

industrial ares- Lung cancer mortality s increased in patients with high 
serrugirous ooy counts witheut known asbestos exposure’ other than that ot 
urnan bvine 

in the ot 

approach 1 
WOrkers con 

< alarky there s an excess lung cancer mortality in those living 
¢ arsenic -emitng smeltersTM o heavils industriabized areas 
wollution trom benzoaspyrend and other polve vehic aromatic 

with M b 

<95 The role of hvdrocarbons contaned in vetncular eahaust 
hvdrocarbon 

RQASes 1N s IOV HACE CArCINORENesEs 1s ¢ ontroversial *® 
Synerg~tc and multiphcative efects need 1o be considered. In male and 

temale asbestos workers. Cigarette smoking increases the lung cancer bur- 
den T this ~ discussed more ully below ee Table 2-12) 

~elation exists 1n dranium nuners inhaling radon doughter prod- 
A siila 

larvon. oropharyox, and wets An eac =~ o alcohol predisposes to cancer o the 
ot whieh are more presalent i asbestos workers 2 Eapenmen- 

eoaphagus J 

conologi al data® indicate that an estess o jung cancer s 
i and op 
assOCtated Wi g lower vitanun A intake 

The deve Tstory of asbestas workers needs 1o be « onsidered. Leuhenia 
said by some 1o be more common in ashestos workers (see reterences in 

Chagier 2. Section b1 and to this sk there 1s the additive one rrom the use ot 
myveleran ibusulphani in myelowd leukemia This agent produces precancerots 
cvtodogicad «nanges i the lung and. m one reported patient. an apparent 
Progression o Hrond elar « ol caronoma Bronchogenn caromoma s mons 
common in patients with leuhemi than m the cencral popalation There s an 
enr e~ o ko s A o ot the fan - e Fresteone vt lomphonuy tollow 
g immuno=uppressive theagn TM 

Tyt o0 ~tisccptiinbity may e respronsible 1o s lung cancers in 

bt gt Oother werhers. Abnogmalls B bevels on g il annd hivdio 
e actiity i cultured Ivmphoostes s present o those who 

o hydlnean 

furz canee patients* but not in othiers <1 This seneticaliy 
e e L R T 

resudated detect e s hvdrocarbon mictabobism and man be elated 1o the 
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Tahle 2-11 

Occepational 
Luny Corcmogens Reternces 

Ashestas 1 
Radon 2 
Halo ethers 3 
Mustard 2as 4 
Polvavelic hyvdrocarbons 6.7 
Chromate- 8' 
Arsenic and arsenic trionide 9.10 
Iron thematite 1 ll 
Printing ink 12 
Vil chlonde l; 
Nickel 14 

multiplicative ettect of cizarette smoking and the risk of asbestos-induced lu cancer." There s insutticient data accumulated 10 know it patients \:‘ ith ':8 inducible arvl hydrocarbon hvdronylase are susc eptible to certain histol W ‘ll types o lung cancer. The inducibility of the enzvme system m,(u(l:g'(e‘:i lymphocvtes parallels that in lung tissue and may be a way ot distingui :’ asbestos workers at greatest risk ot lung carcinogenesis. The mcreasx ’m.cn 4 dence of certain antigens and antibodies in some patients with .hbt\(()i—lé‘dl?; 
pulmonary tibrosis 15 described in Chapter 1 and Chapter 2. Section 2 The 
mechanism of transition o pulmonary fibrosis to lung cancer ;nd the '(-a:on 1or 
the increased incidence or lung cancer in ashestos-induced pulmonan tihrosis 

Table 2-12 

InCudence Relatne 
por Rish 

-'ft’!flfiwm Carcimoma in Millien Rato 

Nomsmokers G0 popiulation: 8 =T 1 
General population 60 4 
Al smokers 170 population 85 10 
Heavy smokers 1250 populanon) 130 15 
Nonsmoking ashesios workers 8 i 
Smoking ashestos workers i) T0 

Modited trom M nsan * The prercentige estimates of smoaimng popalation are 
Fhainson 

o mc et e ot lung « SO OSINORNG sheston waorkers s ol Greater than 

that i the goneral oy noamhers and nomsmokersi. but thete are vers ten 
asbeston sworkers wath Lo e gusure who do not smoke There is msutticent dats 

ol e oy b certann thag the s oo WA s a5 compuret! with e aaosgcs 

the Senetal poopula 
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178 Leslie Preger 

are diess dear Adenocarconoma and aheolar cell cacmoma are seen 

patients with systematic scleross (s leroderma: #® and sarcondosis patients 
impaired cellular immunity are prone to lung cancer 2 hoth these diseases 

zed by pulmonary nibrosis Subx himical immune detects have | 
« harag 

tound i tamilial sporadic cases ot lung adenocarcmoma.?® and 
patients with asbestosts tend to have impaired cellular immunmity and i 
compatibihty antigensTM* that may artect subsequent carcinogenesis. Ther 
a reduction in T-cell immunocompetence n patients with pulmonary asbes 
os. 11 s suggested that these tactors may play a part in nbrogenesis 
carcinogenesis. In a pilot study of asbestos workers, 3 HLA W27 antigen 
three times more common than among controls. Those with HLA W 27 antid 
appeared 10 have more sovere pulmonary nhrosis, andd a shorter and mox 
recent penod of exposure 1o asbestos. More recent reports have not contirn, 
s unding (see Chapter 2. Section 2 The intluence of race has not b 
s et cated in ashestos-related cancers: there s an increased incidence ot 

n black men and Mexican Amenicans irrespective ofF asbestos es 

s 2 Iy a sunvey of counties with known natural asbestos deposits, whie 
were matched with those without known deposits. no great hazard 1o tl 
general population of counties with asbestos deposits was noted B Table 2-1 
presents a sunvey of eprdeniologic data on lung cancer nsk in asbesu 

Lk 

CELL TYPE OF ASBESTOS-RELATED 
LUNG TUMOR 

\ penipheral lower lobe adenocarcimnon < topncal o an asbestos-relat 

ung nor see Fre 2278 Based on UK workers with certitied asbestosis 
died ot cancer of the lung, an analvsis by \Whitwell et al*® ot 88 male cases 

wre was adeguate wumor tissue vielded the data bsted in Table 2-1 
Odnes atient with ah eobar ol carcmoma was ind luded in the adenocarcine 
sronggr. The tremale group was sm patients, and i temales, histological « 

tpes o controls ditier that of men. but § or 9 patents had ade 
€At ma and a tarther 3ot had oot cell carcmoma. A preponderance 

whenodarcmoma s present i some. but nat all other senes (see Table 2 
wul f P | 

a about ot adenocarcmoma 

ihetos-related groups whatas the percentage of this ce I tvpe i unselect 
o For autopss material. Whitnell of al state 27 percent® A 

depends on the source of pathological matenal Brondhial bropsy specime 

shestos worker 

abestos workers 1 smohkmng histon 

Histologic al Type 

Adenocarcmoma 

\ote the bpical lower lobe 

Tivsue tipe was adenocaranoma. whch predonunates o 

The subaviilary noncalcined 

1~ beological markers of prior 1sbestos exposure thorzontal 
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Organ Involvement in Asbestos-velated Disense 1~ 

Table 216 - - - 
Stonchid Bropsy ‘o Operatne o Necrops. 

Cell Type Stnies Series Senes 
Adeno are mona 3 a9 L 
Om i4 13 i 
Squamous 41 57 7 Othwers o | 20 " 

obtaned with a agid broachoscope rerlect the high incidence ot oat cell and 
squamous twumors in the arger. more accessible proximal airwavs. Transhron- 
chial lung biopsy with a #beroptic bronchoscope with fluoroscopic visualiza- 
tion samples peripheral masses. A high proportion ot squamous cell and a low 
proportion ot oat cell and adenocarcinomas are seen in surgical series, since 
squamous cell carcinomas are more likely to be resectable. and adeno- 
carainoma and oat cell are rrequently inoperable. Conversely. a higher per- 
centage of adenocarcingma is Present N autopsy series, since autopsies are 
more trequently done when the diagnosis is in question. This is more common 
in peripheral adenocarcinoma, which may be inoperable when first seen 
compared with more central carcinoma. e.g.. squamous or an oat cell types. 
where a cytological or histological diagnosis is more easily made. The experi- 
ence of Whitwell et al.* along these lines is summarized in Table 2-16. The 
percentage is expressed to the nearest percent and is based on 1841 male lung 
cancer patients seen trom 1950 to 1960 at an acute general Liverpool hospital 
These patients did not show lung parenchymal evidence of ashestosis, but in 
this area. about 10 percent o1 males have pleural plaques at autopsy. Thus the 
obsernved adenocarcimoma 2 percent in biopsy series, 9 percent in operative 
series, and 1T percent in necropsy material) probably includes some asbestos- 
related tumaors, A reasonanle estimate of frequency ot adenocarcinoma n an 
unselected popalation s theretore about 15 to 20 percent ot all lung tumors, 
while 1n ashestos workers it s about double 

LOCATION OF ASBESTOS-RELATED 
LUNG TUMORS 

A peapheral location in ane ot the lower lobes is 1y pical (see Table 2-17 
and Fug. 2-800 In g Large autopsy series without special attention 10 the history 
of evidence or ashestos exposure and regardless of cell tpe. the incdence o 
foser Jobe tumors s abaat 24 percent. Rannerstein and hurg® did not tnd a 

| 
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1a2 Leslie Preger 

Table 2417 

W 

A Vi 

Huepn 

Cu ‘ ‘4 

wr propotion of penpheral location o pleural imoivement i the 

edsson tated group as compared with contraols 

¢ endenay to a lower lobe and penpheral Tocation mav be explamed b 

the etiect of gras ity on asbestos nibers and the tact that respiratory. mechanics 

ereute a greater degree of ventilation in the ower zones It is these areas that 
ed the highest concentration of terruginous bodies in earlier series 

vthough more recerth untorm distibution has been reported. and the more 
vaere throtie disease. The penipheral predidection is exphcable it asbestos dust 

y cocarcimogen with agarette smoke or other atmosphere pollutants 
o everts ats carcnogemic etfect at the place ot deposition 

RELATION OF LUNG CANCER AND 
PULMONARY FIBROSIS 

12 carcmoma s about twice as common in asbestos workers with 
“ e o severe pulmonany tibrosis as i asbestos workers with only mild 

woss of otherwise nomal lunes® see higs, 2-81 and 2-8200 In addimon. the 
orion o adenocarcomoma increases with moderate and severe pulmonan 

wosis, \Whitw el et al “<* data are summuanized in Table 2-18. Addmonal data 

tos terruginous body counts m the lung with tumor i pe and position® se 
e 2219 The terruginous body counts were per gram ot wet lung tissue: all 

thes patents hael low asbestos exposure. The apparent increase in proportion of 
adenocaranoma with mcreasing terrugimous bods counts s, however, not 
statstically signitic ant. since the total number ot patients was only 300 This s 

n between asbestos load not surprising. because in asbestosis there s a rel 

it hung and muld ubrosis. but i severe nhroses there s no correlation with a 

eromncrease in asbestos nber concentration. It s an the more severely 

brotwe lungs that the escess of adenocarcarcmaoma deselops. In systemu 

scletosis i which hike asbestosis, Tower lobe pulmaonan tibrosis s trequent 

whenocarcomoma together with alveolar and brondhiolar carcmoma. occurns 

clatnel requently # %0 1 sarcordosis. lung cancer huas boeen reported to occur 

three times more trequently than i the general population.?® In this diseas 

L 
Fig. 2-80. Perpheral ademoc arcinoma hudden by diaphr 
secnin hiterad and EAO vusns (8 and Ci ¥ 
are inchated by arrons. Ths 
ENPOSUre o asbnestons 

agm in PA vieny 1\ and bett 
Hilar irw ol ement (AL tibrosss and plagues 

s @ Thvear-old male who smoked. with o upation 

12 1972 
Fig. 2-8 5 I Ceb e emoma ssoar carcmomas des oo 
nary tibeenes I June 1T the 

0 area of pulog 

t to be tocal areas o 
MAEnant nature of one of the densities 

multiple densities were thogy 
tbcsis o e emibwer 19720 the 

1 Th s apparent Ll 

the remander of the lung s more apparent in lLater 
interstited Bbwotic «hange m 

heavls exposend nlm 
e 

183 
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Mdenos arc moma -2 

In4 

NSt e \ 

w perpheral broun 

Pt o 

Maoderate or Severne 

Ashestosis 

L 

28t 
" 
13 

Losver Labe Location 

14 

i 

an Involvement in Ashestos-related Dizease 1~5 

pulmon, Drosis s Charactenstc, The sequence of events may be Jifterent 
however ~nce n sarcordosis the increased lung cancer burden may be related 
to an M olowe dencoenoy 2 turthermaie, since mam ot the patients are 
treated vt sterords. case of inducibility or any | by droc aron hyvdroas lase man 
be relevant because steroids increase levels of this enzame (see Chapter 2 
Section 2 

RELATION OF LUNG CANCER AND 
PLEURAL PLAQUES 

There < a 2 5-0ld increase of bronchial carcinoma in shipbutlders 1 ith 
plaques but no radiographic evidence of pulmonary fibrosis compared « ith 
controis rem a neighboring area whose N-ravs were stnicth normal but < he 
mav have =~ ad some degree of asbestos exposure. ® The sigminicance of this « en 
recent rep ot is dimcult to assess. One interence s that patients with plagues 
should be - llowed 1or detection of lung cancer: but in some urban areas 
about 10 percent of persons coming to autopsy will have pleural plagues. no 
clear-cut history o ashestos exposure, and the cause or death attnibuted to 
some disease unrelated to asbestos exposure 

RELATION OF SMOKING AND LUNG CANCER 
IN ASBESTOS WORKERS 

Luna cancer in male asbestos workers 1s mainh contined 1o those who 
have smoled Ggarettes (see Fiz. 2-831 If there s G sk o lung cancer in 
nonsmokit 2 shestos workers, the increase over the control population o 
nonsmokimz workers not exposed 1o asbestos is slight or none 1~ee Table 2-12, 
HammondTM reports a 5.3-10ld increased risk of lung cancer in ashestos insula- 
ton workers swho smoke cigarettes compared with age-<pecinc U.S. mortality 
per white males. distegarding smoking. The number of nonsmoking insulation 
ashestos woskers was oo small to be statistically sigmincant. These insulaton 
workers haa been exposed to both chrysotile and amos but not to crocidol- 
tes The ertect of smoking could be additive or multiplicatine to the risk ot 
Carcinoegenesis rom asbestos. Studying a group of asbestos textile worker- w ho 
had been exposed to chrysotile. amosite, and crocidolite New house s data 
suggests a multiphicatve rather than an additive eftect ® Death from lung 
cancer was 25 imes greater tor male asbestos workers who smoked than tor a 
Qroup of ma e smokers without asbestos CXPOSULe: tor v nen the rate was 11 
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muiners and mullers who developed lung cancer have a lugher proportion o 
- nonsmokers and light smokers than do controls 1n general populotion. The 

reason i~ undlear, but the burden or excess lung cancers in Canadian chn sotile 
workers onlyv becomes apparent with heavy exposure 

Mesathehoma-related death is descnbed in Chapter 2, Section 4. One 
may note. however, that tor death due 1o mesothelioma, the rate s 50-10ld 
areater tor those exposed to crocidolite during production of rilter pads 1or 
militany 2as masks in World \War Il compared to that associated with chryvsotile 
production > 

It s probable that the type of tumor induced by an inhaled carcinogen man 
depend on which part o the respiratory tract is aflected.®® With cigarette 
smoke, which contamns a higher proportion of carcinogens while it is in the 
pronimal airways, squamous and oat cell cancers are produced proxmalhy and 

' adenocarc.nomas penpherally . When the multiplicative effect of asbestos dust 
is added. the cocarcinogen reaches the distal airways. and peripheral adeno- 

I Carcimnomas ll‘(()"“' common - 

W sbesd worher wha 

smoher ey Contans o 

g RELATION OF INTENSITY AND DURATION 
S Tiossrgllin OF EXPOSURE TO LUNG CANCER ot horszontal arrown e ( 

‘ y prevsdun v ot e 

' el ke r Accepting the increased nish of bronchial carcmoma associated with 

PSOMEMANS ¢ S . | abestos use. houw s thes related to ntensity and duration of exposure’ The data 

! . show increasing rish with intensity and duration ot exposure. The vanous studs 
groups are not comparable in that not only are there nber ditterences but. in 
addimon. age at nrst exposure and period of 1ollow-up vary . Also. the compar:- 
son group i~ dernved vanoush rrom national mortality data and mortaline data 
rom noncyposed groups in the same geographical area, and matching ror age The daterone c betaeen e denas ' 

wd other smokers only becanu sev, and smoking habuts 15 nonunitorm. Tables 2-20A 1o 2-20D present data yestens worhers amnd oth S N O | d 
i e It thus appears that thee rrom the vanous study groups 

¢ ashiestos exposure it thus . ars that t 

The ung cancer excess manitests itselt with a dust exposure index of more R L A RTELN & Tustony s o e 

than 200 mpcc-vears. The dust exposure index retlects two components t 1 Concept Do series That appeasr ¢ ontradn 
s llite suhus simnoka duration and intensity of exposure. These may be examined separateh. Tanle 

IR oF 10 Comparison o nonsmoking nonasbes 2-208) 
1~ there s a # ! The almost quadrupling ot the lung cancer mortality when the tollow -up s 

, - I - ) entended rom 15 1o 25 vears s seen in Table 2-208. A sinular rend s seen in 

i Sl A i i LS asbestos workers (Table 2-200) 

There s no great ditterence in mortality based on age at which aspestos 

2 il # S . Ouobix hiey ~étvle erposure began (Table 2-20D 
et e« by st a € 130 hny s 
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Table 2-20A 
ot Chosaitik Nhiters Nk 

Drast Exposure todes 
omlhion puartic s put 

1 ath trom Lung € ancer per 1000 Nen cutme ool ears 

104 1 

141 0 o 

114 O 2oy 

135 200 -6i0) 
6.3 HOO-Bn 

.l_' | o0 - 
Dot mromm N D kTM 

Table 2-208 
N W - b+ L\ and 

. < frean f o G 

N Ihoaaths tremnt Lung ¢ Wt 

s trend 1o bypeonead 

15 Years Aiter 23 Yeans ey 
Forct Eapworsane Forst Eaposure 

o TM v A 
) 

R .. "t vears y N 

e ooy . 

» 1 ' . . 

INs 

Organ Involvement in Asbestos-related Disease Inte 

Table 2-20D 
Deaths rrom Lung Cancer in U S Male 
Ashestos Iisulation \Norkers 

Obsenved to Expuec tod 
Aaze at Onset of Exposure Rat ot Death 

<~ 25 36 
25-350 43 
35-44 43 
45 - il 

Data trom \\ebster 27 

FIBER TYPE IN RELATION TO 
LUNG CARCINOGENESIS 

Crocdolite s the mo-t potent initiator of mesothelioma. So 1 ho er. & 
dennite ~tatement on the importance of fiber size in the production of 5-oncae- 
genic caramoma cannot be made.*® This situation s unlike that regarcing 
mesothelioma. in which studies of cohorts of workers exposed to a certain o pe 
of nber eyg. nne tber Western Australian crocidoliter have enablec the 
tormulation a statement relating risk of mesothelioma induction with - her 
lenath and diameter isee Chapter 2. Section 41. The morphology of tibers o 
a single ~ource vanes with processing: currently used chnsotile s tirer “~a- 

that used previousiv. Transvaal crocidolite and amosite contain a larger 
or Large shers which are less Tikely 10 penetrate deephy into the lurzs - 
those abtamed rom the N\ Cape Province of South Atrica. Despite 194 00 
ma deduce rom data published by McDonald % \Webster 3 and Mecrm in=? 

that crocdolite and amosits are more carciogenic than anthophy e 2n0 
chrvsotle: This opinion s based on recent epidemiologic sunevs 2ac he 

on 

. 

author bas or read anmy comamatory: expenmental data 

Lunz cancer ollow s imhalation of ashestos tibers by expermental sar s« 
but the data do not correlate well with clinical experience. Carcinozen o 

daty are 2nven n Table 2-21. Squamous cell and adeno aheolar ce! c3m0- 
noma were produced. alwavs in a peripheral location and in areas o7 e ere 

tbrosis. Adenocarcmomas were shahthy more common than squame s« 
carcinomas ¥ 

The relation between the acrodvnanmic qualitios nherent in vanoss © oer 
L itan shapes and the consequent degree of ainvay penetration and retention v 

the lunz i~ discussed in Chapter 2, Section 2, 
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Table * 20 
[ Wootes bty 

Percent of vamals 

Dhesclogung Cancer 

(l . W 
\'.. ' 0 
i . 43 

Vo 
LR - - 

CHEMIC AL FACTORS AND TRACE AGENTS 
IN CARCINOGENESIS 
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RADIOLOGY 

The radiological techmique and assessment ot pulmonary neoplasia i 
described in many current texts and is omitted here in favor of a discussion o 
the problems encountered in the assessment of lung cancer associated with 
ashestos exposure. The early detection of lung cancer may be ditticult, even 
when one is on the alert. Two problems coniront the radiologist. Identitication 
ot atumor miy be ditticult if it develops in an area of severe pulmonary ribrosis 
and it it lies near a large or dense pleural plaque. 

Detection of Lung Cancer in Fibrotic Lungs 
The presence of pulmonary fibrosis of any etiology. not just irom ashestos 

should indicate the need for periodic assessment to identifv an early scar 
carcinoma. If the interstitial tibrosis is slight, no great dirticuliies should ensue: 
In areas ot severe or conglomerate fibrosis the development of an additional 
homaogenous opacity may be undetected until the tumor is large. Figure 2-84 
illustrates a patient with a working lifetime exposure to asbestos as an ashestos 
scraper in a boiler 1actory. Despite the presence of hemoptysis as a warning 
sign. a right lung neoplasm was not detected until it had reached a large size. 
Hemoptysis is not a sign of uncomplicated pulmonary fibrosis, and its occur- 
rence, or a change in symptoms such as increasing cough or dyspnea, should 
mitiate a search for an occult lung malignancy as well as exclusion of other 
causes such as bronchiectasis, mitral stenosis, infarcts. and infections. Simi- 
larly, an etusion is unusual in uncomplicated pulmonary fibrosis: rheumatoid 
lung in men 1s an exception. The presence of an eftusion shoul< initiate a 
search tor an associated malignancy. The older techniques or tomography and 
bronchography have their imitations. Conventional tomography inay reveal a 
homogeneous localized density in an area of diffuse tibrosis. but on two 
occasions the author was content to assume erroneously that these were areas 
ot nodular tibrosis w hen, in fact, they ev entually proved to be adenocarcinoma 
tsee Fig. 2-81 and Fig. 2-85). Bronc hography may reveal distorted bronchi due 
to pulmoriary tibrosis. and any additional distortion due to neoplasia may be 
undetected. Many asbestos-related lung cancers are peripheral, and the bron- 
chographic signs of bronchial tumor encasement and occlusion may not be 
present. Peripheral bronchi may be untilled with contrast material as a result of 
distortion by nbrosis. 

It should be stressed that the tibrosis of asbestosis is usually ditfuse and not 
nodular as it s in silicosis. Large fibrotic nodules (Progressive Massive Fibrosis: 
and necrobiotic nodules are very rare in- asbestosis and exclusion of malig- 
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Fig. 2-85. \ddenox 2o noma. Part A 11937 shows twberculous imection in nght uppe lobe. In Part B 19~~ there s a restdual nbrothorax with some parenchnmal nbeos In Pt C (19TM3 ge mnliran e adenocarcinoma 1 seen. The patient had been 2 bolermaker sith ey Lhestos enposure. He i~ alive and well 4 veans Liter aner cobalt theran | the <. ~or bein: unreser table 

nancy 1s necessans. There is a tendency for the masses of Progressive massive 
fibrosis to be bilateral and migrate slowly by fibrotic retraction tow ards the hila 
It only one mass migrates, the possibility that the controlateral mass is a 
malignant tumor needs consideration. 

Pleural Plaques Obscuring or Simulating 
Lung Cancer 

On occasions the author has 1ound CT (¢ omputed tomography i usetul 1n 
making the diagnosis o1 a parenchymal mass separate trom an adjacent large 
pleural plague when this was rot apparent trom plam radiographs and conven- 
tional tomograms sce Figs. 2-86 to 2-88) Prioe to the introduction ot CT the 
author has my ~ed the diagnosis or lung cancer when its IMage was masked by 
an adjacent plaque 

Rarely . some plaques are quite rounded and not ot the tvprcal flat shape 
They are usuallv noncalcitied. unlike the tlatter plaques. In addition, these 
rounded plaques occur more tfrequenthy near the diaphragms. arising from 
either the diaphragmatic parietal pleura or the parietal pleura near the costo- 
phrenic angle <ee Fig. 2-89 Their uncalcitied nature and lower zone of 
location make them quite mndistinguishable rom an ashestos-related tumar 
which alo tyncalls occurs in the lower zone and peripheral in position 
Computed tomography may have a patential in therr assessment. but ther 
difterentiation trom o Grcumse ribed mesothelhoma a rare Ivpe most are dit- 
fuse s woonsl 1l e micult 
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1 diapheagmatic plearal urtace 

present within the depth of the daphragm The counded shape did no 
Dmerentiation rom lung tur 

The hinear densiy prosedtes 

108 W as impossibl cant N AT OUS PO e 

howing constant size became av nlabl 

) S0 o ahveolar i carcmoma 

Rounded plecral plagues may develop quite rapidiv. over a peniod o 
about a vear, and simulate penpheral lung masses isee Fig. 2-90 The problen 

s compounded if the patient has a history of asbestos exposure. These plagues 
aere hnown 1o prior generations of physicians. They occurred as tibrin balls in 

erculous therapy . Thes patients wath therapeutic pneamaothoraces 1o an 

tihen balls became adherent to the panetal pleura and occasionally remaned 
as Wized densities on the chest radiograph when the lung was allowed to 

wpand ® The author has noted a simlar radiographic appearance 1ollowinz 
v ransthoracic ind iston tor repair of a hiatus herma (Fig. 2-90 

An addimional problem may occur when several plaques are present 

R npression of multiple tumors mayv be obtaned. and a trtless. tme 

1 pomany tumeor mas ensue. Here agam mmng and espensner search tor 

n han e an mpoctant but vet unproven role ated aveal tomaography m 

phy €omputed Tom 

Mooy o detection of pernpheral tumors s greater with CT than watd 
onal radhographic technigues®' For central lesions or hular deposits 

petpheral masses ditterentiation trom normal medostioal steactures man 
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there e b medhastinal at wh Hse o ot e attent 

! nalvas ot the value of €T n the detection or centra 

e use of it enous conteast material will enhance the aorts 

! ~hould thet tor easier assessment of conteal tumors or mediasting 

t ) wocntical assessment has been documented. There s 

foo v ! »vnF‘M.m. ins o pertorm tbheroptic bhrondhoscop 
Wowashings on patients with severe asbestos-related pulmaona 

SO stances class BN cells are toumd despate the absenae 

crnnble mas<o~ on comvenional radiographic examimations In thes 

dances CT s extremely helptul in suggesting areas of the lung that muan 
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wesubsequentiv esamined by comeentional tomography to garn additional data 

o that an imtelhcent decsion concerning thoracotomy may be made Aspira 

ton necdle bropsy of lung masses s made casier with CT. Currently. with 

comentional fechmques. a combination of tluoroscopy and tnangulation is 

used waith CT, accurate measurements along the X and Y axes may be made 
vither directh rrom the CRT image if a graticule s available or trom the 
Polarowd or ndm image by unhzation of the appropriate minitication factor 

Althouzh metastasis of bronchogenic carcinoma to the opposite lung s 
rare (Fizs 22910 and even rarer to the ipsilateral lung, it is expected that the 
abilitv o €T 10 adentuny subpleural deposits ® the common site tor such 
metastases will shorten the ime spent on imy estigations, diminish the number 
ot resections without hope of cure. and hasten the introduction of palliative 
radiation and chemaotherapy when appropriate. Similarly, CT identitics small 
pleural ctiusions more readih than do comentional tec hmques but a1 greater 
expense Metastases man be detectable in the bony thoras by CT. the appropn 

ate window wadth and height 1or bone must be utihized. The author has net 

e 

Lung Cancer, from Asbestos-Related Disease (Section 5)
ACL Doc 25441 · Page 13 of 16

Published by AsbestosClaims.Law

asbestosclaims.law/library/25441/13

https://asbestosclaims.law/library/25441/13


Ly Leshie Preger 

v oonta ol companson ot I o sotopre methods L ertral bronchosem 
' 

ardium to produd e an ettusion this o wi 

¢ ae momas commuonhy i ade the perc 
o et table by T ddenntic ation ot calcication i~ made casy by CT, provaded 

I <hony more widde the appropriate window width and height s usedl. CT ol 
acues than will comentional radiography . especialiy when sechion- 

spread pl 
w mav grow through made 10 include the upper abdomen. since plague 

we 

sdrastinal plagues become mon 
diaphraem and extend on its undecsuntace e 
cvident on CT examination 

Radiographic Differentiation of 
PPeripheral Cancer and Mesothelioma 

Rachographic dilorentiation ot an asb wtos-related penpheral priman 
lung cancer tom a cecumscribed mesothelioma s impossible with current 
radological methods. Both may be accompanied by pleural ettusion. Fortu- 
natehy Circumseribed mesothehiomata are rare. The ditterentiation 15 impor- 
nt ance o peopheral poman lung cancer may be resectable, while no 
methods of treatment are currenth known 1o produce muc h prolongation ot 
It in patients with mesothelioma * More irequent i the problem associated 
with the presence of pseudotumors in mesothelioma masses. These pseudo- 
tumaors are rounded masses of necrotic and pseadomucinous material of a 
Jeghly dimerent tissue density than the adiacent mesothehoma mass. The 
ditterence s often apparent with conventional tomography . The radiographic 
problem o then 1o appreciate that the appearance s not due to a peripheral 

aany lune cancer with ditfuse peripheral imolvement but rather to a 
Ll 

i o mesothehioma, A thied problem in the diterentiation of luny 
L otunus 

¢ trom mesothehoma anses when a lobulated plearal mass entending 
¢ 4 saadhe area suth o without accompanying ettusion. is present Thisima 

an estrathoracic priman 
ne 

armon tnding m metastatic pleural disease trom 
¢ 

andd it 1= not rare with an anaplastic. rapediy descloping perpheral lung 
L L 

cancer A mesothehoma may have an wentical appearance. however. most 
mesatheliomata prodoce a dittuse pecl-hike appearance. enmveloping the lung 
cather than o dhttuse polvovahie contour 

I all cases ot suspedted lung cancer e those provioush exposed o 
aretul search 1or other stizmata such as pulimonany tibrosis plearal 

The prosence of pulmonarny 
P R TR ) 

plagues. and plearal cltusion should be made 
vhieis maay e ate the need tor lung tand ion AssOssmient prioe 1o thoracot 

N Con 0L elugon mast not be onsidered o bemzn ashestos 
ettuson even it the lung tndor is small. The authe r has seen noreports or had 

4 lunz twmaor that 

o 

personal expenence. ot a plearal cltusion accompanyins 

resolved during the observed biologicat Tt o the tuameor 

i
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SECTION 6 
EXTRATHORACIC EFFECTS OF 

ASBESTOS 

The extrathoracic entects of asbestos are summarized in Table 2-22 

ASBESTOS WARTS 

In the past. a-pestos warts were common in persons who handled asbesto- 

tibers amd testile. They 
Ashestos ubers, ¢ 
The warts are tencer and mav persist 1or vears unless the asbestos nber i~ 

urred on the knuckles, ningertips. and torearms 
ecialh amphiboles rather than chryvsotile. are responsible 

removed. They are rare today because manual handhing of tibers s no lonzer 
done.! 

GASTROINTESTINAL CANCER 

Some dhsorde - <uch as sleeratne colitis, famibial polvposis. and to a lesser 

estent. weaonal « vents predispose o the development or gastrointe 
ts such as diet and constipation also play a pant 

Ashestos may be 2 additn al evogenous actor, Eprdemiologic studies or 

na 

mabgnanoy . Exogtous ¢ 

cohorts of asbestos aorkers nave shown an increased risk tor gastromntest 

cancer. Data trom secent seres are summanzed in Table 2-23 1t may be mat 

t astromtestinal cancer 1s understated., since some cancer 
patients sl dhe rrom unrelated Causes 
the true imnddency 

With the excennion of the Finmish group exposed to anthophllite an 

excess of gastroente =t nal maliznancies s mdicated 1n the other senies. To 2an 

wrther detuled miormation the Amencan Cancer Society has underway a 

prospectne study o 16000 asbestos workers." The studh will wllow the 

workers or muamy cears, and i the event of development o colon or rectal 

concer the surgicd o autopsy specmens will be examined tor the presence 
asbestos nbers i the nowel epathehum and wall at the site of the lesian and in 

adliacent arcas 

There ane o nal oosenations oF an excess of pancreatic. idnes 

Lung Cancer, from Asbestos-Related Disease (Section 5)
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