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Organ Involvement i Asbestos-related Disease 121 

SECTION 4 
PLEURAL AND PERITONEAL 

MESOTHELIOMATA 

Mesothelial tissue. which lines the pleural, pericardial. and peritoneal spaces 
may be the site o mesothelioma tormation. These tumors may be bemgn or 
malignant. Benign pleural tumors include hpoma. hemangioma. benign meso- 
thelioma. and simple ¢y st Mabignant primary tumors of mesothel um include 
malignant mesothelioma and sarcoma 

EPIDEMIOLOGY 

Wagner et al.' in 1960 suggested that mesotheliomata were related to 
asbestos exposure. This initial obsen 
many sources 

ation has been subsequently confirmed by 
mcluding sunevs of workers with Known occup. ational expo- 

sure i maning, mlhing shipbuilding and repairing, insulation cement, and 
textile industrios. as I as those mge near these industnes who are not 
occupationaliv exposed but who are em ronmentatl i sk 

The incidence of mesotheiroma in the general population. using evidenc ¢ 
rom autopsy series < i~ about 2 to 3 per mithon per vear. An appreciation of the 
ncidence of mesothelioma in asbostos workers s ditticult to obtain. since the population at rish s undenned. S me 3.5 to 4.0 muthon men and women worked at one timne or another in the U S shiphvards during Waorld \War 112 and 
s impossible, even in g develope country | to iy estig ¢ such numbers, The problem in loss deve loped dareds s greater. The South Atrican Ashestos Rerer- ence Panel totals 3175 ¢ ses of mesatheloma; there s an annual LOR fOorCe of about 20,000 persons in the asostos munes of Scath Areca, but man 
Jre mugrant workers in the teibal tribute 

v on these 
system, and so the tota wulation at rsk cannot be determmed 

The cecarded i idonc based on mortality stud 1es ot those know n to have been engaged (o asbiestons noluste s vanes. In Finnish anthophy Hite mines and adjacent arcas. anh o e death trom mesothehoma has been cocorded . In the cheysotile: mdis ot northeen It 
while in Quebec amidar workees have a 0.2 percent mesothelioma-r ed death rate. The Son et Union. which praduces over 2 nullion tons ot chrysotle Per year, has nat eelevased data on 

. no deaths rom mesathehoma are Anown 

nortality due to mesothelioma. Selihon et al have surveyed the e sothelioma sk in ) ~. 800 ashestos insulation workers in 
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Organ Involvement in Asbestos-related Disease 1: 

pvm»d between trst exposure and development of mesothelioma averaging 
10 40 years in most senies, and the tact that adequate dust control has onhy bey 

achieved in the fate 1960s and 1970, the incidence of mesothelioma 
expected to be high until the wirn of the century. The mesothelioma disea 
wrought by naval shipbuilding in World War Il is being observed by the curre 
generation of physicians, much as the disease related to World \War | battlesh 

construction was seen by previous generations, although the situation we 
unappreciated. The nest generation of physicians will undoubtedly see mes 
thelioma related 10 naval construction during the “‘cold war”’ period, althous 
synthetic substitutes for ashestos are being used increasingly 

FACTORS AFFECTING THE PATHOGENESIS 
OF MESOTHELIOMA 

The pattern o1 response to most toxic agents varies in large populatic 
samples and in general 1ollows an S-shaped curve, but very low doses of a tox 
substance may preterentially atfect susceptible persons.’® Caplan’s syndrom 
the association of pulmonary nodules and raised titers of circulating rheum, 
toid factor in coal miners, and drug toxicities associated with the lack of tf 
enzyme glucose-6-phosphate dehydrogenase are two well-known example 
Although there are conthicting accounts of the association betw een raised tite 
of circulating antibodies (see Chapter 1) and pleural plaques. there are n 
published data on the relationship between pleural plaques. circulating ant 
bodies, and the later development of mesothelioma 

Effect of Dose 

In a study of U K. asbestos textile workers. Newhouse has shown a dose 
response reflationship to length o exposure and degree of exposure to dust 
mortality due 1o me~othelioma tand lung Cancer.'® The incidence of mesotny 
lioma more than dou bles i exposure 1> greater than 2 years: tor short exposure 
of less than 2 years. the ratio 1s about three times greater tor heavy as ¢ ompare 
to light exposure. Pipe laggers in the textile factory studied had much highe 
rates than did asbestos teanle production workers 

A dose-rtesponse refationship between amphibole asbestos exposure an 
induction of mesothelioma is suggested'TM ' by an electron microscopy stud 
of lung parenchyma rom mesothehoma specimens compared with randor 
autopsy controls. O the mesothehoma specimens, over 30 percent had 

sufficient amount o1 ashestos tibers to indic ate an intermediate. <hort-. or lon: 
term expusure. while only 10 percent of the controls had such an intensity ¢ 
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Organ Involvement in Asbestos-related Disease 1 

Table 2-6 
Rator ot Pleural 1o Pertoneal 

\hesethehoimata 

Author ent Sex Ratu 

B Y Mand F 2:1 
Creenbery? MandF 261 

tdge ? M 281 

Harri-? M 34 

AMilne” M 10:1 
Elmes*® Mand F 7:1 

(Fig. 2-48). The duticulty in distinguishing a mesothelioma arising in the rem 
pelvis trom papiliary adenocarcinoma of the ovary 1s described on page 2 

The ratio oi pleural to pertoneal mesothelhoma is shown in Table 2-6. In ot 
earlier series which included women workers, in whom there s alwas: 
problem of separating pelvic mescthelioma from ovarian cancer, a higl 

proportion of peritoneal mesothelioma :s recorded *'*** Borow reported ol 
group of patients, 11 percent of whom were females, and found a ratio 

pleural to peritoneal mesothelioma ot 2:1."° Most mesothelioma patients . 
males, which is not surprising because the type of work utilizing asbestos 
usually physically arduous. When this is not a limiting factor, as in gas mq 
filter assembly using crocidolite, female mortality s high 

Pleural Mesothelioma 

The wmor graduallyv encases part or all of the lung as a thick, yel g [ 8 

gray mass imohing both parictal and visceral pleurae. An attempt to str 

tumor trom underiving parenchyma leads to tearing ot the lung (Fig. 2-49 

decortication s attempted during thoracotomy, air leaks may ensue. In 
involved areas. panetal, pleural. and diaphragmatic plaques may be rece 

nized (Fig. 2-501. Ther reported trequency s probably related to assiduity 
search isee Table 2.7 

Most authors state that mesotheliomata do not anse through malign, 
degeneraton ot a pleural plaque, although there has been a report ol 
malignant mesothelioma ansing by a stalk from a pleural plaque. This 1s m 

likely comncidental @ 

Fig. 2-37 C, D. "\ and KA viewss 1 vear later. The patent had severe chest p, 
nongp t " / mnary dhagnosis was dissecing aneun sm of thor e " 
with henn I v The plearal pecd was msinterpeeted s hemaoreh 

eftusion and the wich 2 of the aorte shadow s dissection. The peel” did not la 

out on dec ubitus views as s usual with ettusion. Paimn due to mesothelioma I pic 

nonpleuritie m n lure 
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ig. 2-31. \lewoohioma Eo MR AOTAM OF A PALEN! with an extensive Mesol e - Fig. 2-51 5 i P A patient wah L 
: oma encaving e pencardium. There was a dimimished cardiac output The <mail 
i antenior and posterior tarrow ) penicardial ettusions were believed msuti 1Nt 10 procuce 
H cardiac tamponace as an explanation of the low cardiac output. Perrcardhial restrictions 
3 due to malignant i asion was postulated. The um (s) moves paradoxically whica s P 
: seen with Lirge errusion. and the postenior lett ventricular swall (1A W) conNtrac tion pazisrn - 

s abnormal it vesns with 4 Jlow and sustamed contraction. but there 15 an Jor 
i f ' relaxation Al the ~od. The cathetenzation data showed elevated pressures 1o the = aht fiz 250 ) " ! 3 = e atrium 173 2 mean 120 the nght ventricle, (31 10 mmHg). and the pulmonar, . N r « e ULt s (he g % 3 . . | p ) = S h . .“ mieoth { artery 127 12 mmtig while the pulmonary capillary wedge pressure was 12 me» 

‘ : 7 s e A ] Two Cope neec o wopsus of the pleura were productne of nbrous tissue onic - 3 : frev r oo st tie the owater ernd oo the o 
) - = o ‘ i subsequent wacotom and opea biopsy indic ated hemothorax and pleury 

B 
tibroses A\ 1u Toenaine thoracotonts was needed to provide suthicrent husiolo 
material tor e Lrisis o mesathelioma. This sequence of events underiing. e 
dincuing of Goa2ooss of mesothehoma based on small amounts of tissue obtame 

S e muest plearal plagues are never vsuahzed dunng loe. tnen bropsy tec ' hother open or closed (Courtesy of N Schiller. MLD . U CS F 
e e idence 10 assume that mesothehomata do not onginate tron 

o degencration of 3 plearal plagque. In view of the large numbers « ) ! BEASTE © i St strable by echocardiography (Fag. 2-51). The cardiac chambers may be com- Sl Ay ral plagues and the low imcdence of mesothehoma, how 3 
wd | . st Be slichs pressed. It the pencardial entusion develops rapidly, cardiac tamponade may 1" of mahenant degeneration must He s \ 

' d k I ‘ 5 N lang the tumaor reaches int ensue. Dittuse mediastinal spread may involve the anterior middle. and Resades speeading t W et faart o i 1 the lung e T o ~ | 

e iy | b ncardhium. Deep o i postenior mecdiastinal compartments. The aorta and esophagus may be . ar tssares and lung septae and imvades the pencardi B ’ » 1‘ ) ‘ | terstitial ibrost en thoug! { encased Pamary esophageal cancer is more common in asbestos workers than nex there is usually some parenc hvmal intersthitial ibrosis " Q 

o | : in the general populanon. but differentiation from secondary spread of a pe gy oot e evidgnt radhograpincally . Onee through the pencardiun Y 1 mesothehoma i usually obvious. Spread may involve the axillary nerves or the wirther penctration usdally ivolves the atea rather than the ventrcles, e 
lowest part on the brachial plexus and sympathetic ganglia and produce a 
Pancaast and Hornerlihe ssndrome. Posterior mediastinal spread mav reduce 
the spimal cord ~ nlood suppliv and result in paraplegia.” or this may result trom 

imvolvement of the atenventrie ular ~septum has been bnown involvement « 

o arcdim n vprodduc e constrc e pencardites waith an enusion demo 
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Fig. 2-33. L superior mediastinem and 
the superior na sundrome demons « bv venograph Courtesy or D r Sanders. A\ D the editors of the Journal of the Canadian Associaton 

| Radiologits 

| fig. 2-32. 1 ' 
' 5 ~ occur. Loner himb edema and ascites may result trom intenor vena cavi 
’ clogra compression: rarels does a tull-blown superior vena cava syndrome of tacial 

\ J neck. and upper thoracic congestion with collateral vein tormation develop 

! N SRR (Fig. 2-53 
' t . Direct spread through the chest wall occurs. In individual cases this ha 

been preceded by percutaneous biopsy . thoracotomy, or deep x-ray or gamny 

‘ ray treatment. but a causal enect s uncertain.”' Destruction of adjacent rib 
SO DR : T th subsequent cord may occur. The mass mav extend into the supraclavicular 10ssa 
VIR, =° 0 Dwect spread through the diaphragm and the aortic and esophagea 

Meddiast ’ . v erts CICIeT hiatuses occurs as the discase adv ances but may be a relamelv early complica 
oLt spread. A ' s ar volved e tion with an appropnately sited tumor. Organs in the peritoneal covity becom 
ently. In gon x> (i tpe ar mesothehoma encased with tumor <o that a thick peel may cover Iiver and spleen. Innltratior 

sl et rat Hhan by ivimphatic i of the omentum and the visceral and panietal peritoneums occurs, so that 
! L plagues similar to the displacement o1 the esophagus that occurs in the chest, the 

wstos e | W viscdral plearal t stomach, duodenum . and small and large bowel may be displaced. adherent tc 

i i Vhere ilar enlaraeni each other or 10 the abdominal wall. Direct extension through the wall of the 
: the Sl fer about 30 percent i gastrointestinal tract develops but 1s usually mimmal because death ensues 

= —n ; ' ! OV ATV is (ke it Spread 15 occasionallv contined 1o one side of the peritoneal cavity. Direc 
O Mediast } . e sociated plearal thick spread into the retropertoneal space is limited but may be sutncient to induce 

- ek thasd a severe desmoplastic reaction that may obstruct the ureters. The lumbar sping 
Direct spn RO venae convae n and lumibosac plesus may be inniltrated 

rching the t tat Reaht v eoteecular dilati There s o wving degree of pleural entusion accompanying thoracy 
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resotne g 

ragudly. However, in Elmes” senes 43 o B9 
Lo ulation o tlard may result inonke a small pleural aspirate. A clue may 
the thie ks and relatne smpenetrabihity of the imoh ed pleura n the aspr 
iz needle. About one-third of the patients will have a lobulated ~ont tis 
mass and no enusion. Others may have an apparenth “bemgn © asbes 
pleural eftusion 1or mam months betore a mesothehoma s discovered 

tients had serous ettusion - 

contralateral apparently bengn plearal eftusion may oce astonally accompa 
5 mesothehoma. In early Cases. it may be possible to dentity discrete nodu. 
o mesothehoma ansing rom both the visceral and parietal pleurae. It 
comectural as 1o whether it s true carly seeding or a multitocal onain 

By the nme of death as mam as 30 percent of patients have sty 
bloodborme metastases. The sarcomatous tipe of mesothehoma s the mo 
prone to such spread. The contralateral lung and occastonally the ipsilater 
one. will show multiple nodules. some of which are necrotic. The lver spled 
Lidnens adrenals thveond axial and appendicular sheleton, cakanum. & 
meninges may be imolved 

Peritoneal Mesothelioma 

A mesothelioma arising i the pentoneal cavity usaally appears as mul! 
ple coalescmg nodules. dittening from plearal mesothehoma, wiich usual 
has o more dittused sheethihe appearance. The coalescence produces larz 
tumor masses wkich obliterate free spaces i the coelomic cavity making 
dincult 10 assign g pomt of o espeaialiv o the lemale pehus whe 
terentiation [rom J Prmary Ovanan cancer is otten difme ult. The omentum ¢ 
sndirated carly in the course of the disease and appears thickened an 
contracted betore there s dittuse mvolvement ot the peritoneum. s wit 
pleural mesothelioma, the tumor tends 10 extend over organ surtaces. con 

pressing them, but with only mimimal invasion through thesr walls. The tunu 
muass has a 

ance TM There s a vanving amount of Clear or bloody ascitic thud. Bowel looy 
may be matted together and toved throughout the abdomen In other cases, the 
manv be tived 0 one area, presumably at the site o ongim o the umor, an 

displaced by the advanaing tumor mass an others. Direct spread may ocd 
upsards through the diaphragm. s muscle beng heavly mtiltrated wat 
temor. o through the diaphragnatic huatases madhanced Cses o mtitinate i 
pleura. Unlike most wntea-abdominal neoplisms. there s a relative paucity « 
regional lwmph node imolvement. Bloodborne spread, espe ally to the Ine 
ensues eventually 

The ettusion = usually Large and bloody and reaccumulaic - 

dening white color and its cut surtace has 3 mucinous appeas 
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MICROSCOPIC FEATURES 

For mamy vears. mamly as a result of the eftorts of Willis. the identity of 
mesothelioma as a separate tumor entity was questioned, and many thoracic 
mesotheliomata were considered penipheral pulmonary adenocarcinomas or 
metastatic. Mesotheliomata is now recognized as a specific tumor, but its cell 
of origin 1s still a question. As a result of the histological heterogeneity or 
mesothelioma. its histozenesis has been attnibuted to mesothelial cells, sub- 
pleural connective tissue. and lymphatic endothelium. Cultured mesothelial 
cells are capable ot producing epithelial cells and fibroblasts, and this explains 
the heterogeneity of most mesotheliomata which contain epithelial and fibro- 
sarcomatous elements. It may be that bemign tibrous mesothehomata dinter in 
that there 15 evidence that they arise from subpleural connective tissue 

A classincation that is commonly used is (1) epithelial. (2) mined epithelial 
and fibrous, and '3 nbrous or mesenchymal. The epithelial group includes 
tumors with tubulopapillaiy formation composed or epithelial and cuboid 
cells, as well as sohid groups of cells without tubulopapillary tormation. The 
fibrous group is composed of tumors made up of spindle cells arranged in 
bundles without much intervening hyalinized collagen. Occasionally, the 
fibroblasts may not 1ollow a bundlelike pattern but may occur loosely or in 
solid sheets. The mixed type which is the most common is composed of 
epithelial cells and nibroblasts.'®2?* The tubulopapillary pattern s difticult 1o 
differentiate trom metastatic adenocarcinoma. especially rom prostate, lung. 
breast, stomach, and ovary, and Willis” earlier opimion that most mesothelio- 
mata were actually metastatic adenocarcinomas s recalled. Even currently 
tumors initially considered to be mesothehomata are trequenthy thought to be 
otherwise when reexamined at mesothelioma registries. The initial diagnosis ot 
mesothelioma was not contimed in 34 percent of a Dutch series® and 40 
percent of a British senies 

The nbrous mesenchyvmal or sarcomatous type. when arising in the chest. 
needs to be dinerentiated trom other sarcomas ot the pleura, from tibrosarcoma 
of lung, and rrom metastatic fibrosarcoma. Most primary fibrosarcomas are 
climically obvious. The very rare mesothelioma with osseous metaplasia may 

need dilferentiation Trom extraosseous osteogenic sarcoma.?® Mesotheliomata 
associated with amosite exposure are unusual in that they contain large 
amounts ot bone and cartilage ¥ Differentiation from an uncomplicated asbes- 
tos plague may be ditticalt if there is an excess of collagen and very few cells 
When the tumor s wideh invasive, e.g.. through the diaphragm into the liver, 
sarc omatous cellulanty s usually obvious. 

The mined tvpe mas be dithcult 1o ditterentiate from a primary Carcino- 
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Caeat dimculty s expenienced m hastologieal diagnoses of dimuse 

vwsatheh hach s most onten ot the epithelial i pe but may b 

o Purely hestologcal cntena cannot absoluteh distinguish me 

cortun tastatic carcmoma. blectron nucroscopic demonstrat 

S (TR es and nucrov o im the epnthelial cells tavors the 

othehioma 

Hustochene ol techmaues are of imuted ase An enusion accompan 

ontan Large amounts of by aluromce acid. Secondary 

s t this substance in o only 10 percent of all cases. B 

Pan quamous el W oa ot nahignancies mav <o 

i a0l 7 Tissue may be samuned aoid mucopolysacch 

wes claborated by mesothehal cells * There s no histochenucal 

tor mesotheliama 

The van I ren ue tormation in patients with mesotl 

od on ethe ' ropsy sories. has been discussed, A s 

" e ! [ Iy sis dsson pated waith 

At t ' eI e either e all 

pl 0] “r I autopsy exanunat Oels et al " reported 

patient A the ropsy-pros en pulmor 

The pu brosis inrelan o the hustological e 
' LoSevere puln ¢ common with periton 

thehoma because this type on et b oS Hy assocated 

crocdobite exposure and this tiber ! brogeni 

CLINICAL FEATURES 

Pleural Mesothelioma 

h t i P It o e Woapprosuatels 

e Oy r than pu v et \ il ' 1 ol about 5 

Leshe Preger 

3
 

Organ [nvalvement in Ashestos-related Disense 

Table 2-8 
Proesenting Co s of Pleural Mesathehoma 

Onset 

Acute 4 

Instchous Yoy 

Pam 0 
Breathlessness 36 
Fangue and we 2 s & 

Diagnosis n o ol imuestigation ot some other liness 
OF POOE 1O OCCuTrence of symptoms 5 

Abstracted trom £~ data 

most series tor pleura. mesothelioma and some 5 to 10 vears less 1or peritoneal 

mesothelioma. Asbestos-related mesotheliomata in patients as vounz as 16 are 
known, however. Most of the patients have been cigarette ~mokers. bul 
smoking has not been ~hown to have a multiplicative effect on the incidence ol 
mesothelioma, unlike 115 ettect on bronchogenic carcinoma. There is no prech- 
lection for involvement ot one side of the chest in a current large ~eries despite 
conflicting reports in earlier small groups. The onset of sy mptoms i~ usually 
insidious, but in the elderly, gradual weight loss and increasing dh spnea may 
g0 unnoticed, and onhy when a sudden accumulation of fluid or the develop- 
ment of pneumothoras is noted is an acute onset suggested. Presenting symp- 
toms in descending rider of requency include pain. dvspnea. weight loss 

fever, hemoptysis. anc jomt pain tsee Table 2-31. Cough is often present but is 
| rarely a presenting < graduallh increasing in nptom. The pam s usually dull 

severity as the chest il and nenve plexi are innlteated. and may be iocated 
adjacent to the mass reterred to shoulder or abdomen. Sharp. severe pamn 
may be related to 3 pecinc event, such as an acute increase in tuid or the 
development ot pneumothoras. Pleuritic npe pam s less common. but there 
may be protracted epsodes of pleansy dating back many vears « specially in 
those patients with prior histony of recurrent “benignTM asbestos etiusions 
There mav be contralateral pain it a “bemgnTM asbestos effusion i present on 
the other side. The t W insidhous nature of the pain s illustrated by the fact 
that some mesothehomata are onlv diagnosed when patients seen 1or pre- 
sumed hemothoras o trauma or an acute pneumonia do not respond to 
appropriate therapn Hemoptysis s rare as a presenting symptom but may 
develop it there s much imvasion of the lungs or if unwise attempts at 
decortication are made during thoracotomy betore the true nature of the lesion 
15 realized. Davspnea mav diminish temporarih if much flud 1= aspirated 
Dyspnea man al 

tFig. 254 or coud 
bitis as a marker o1 

lated to the development or constrictine peric arditis 
iponade. Occasionally the patients have thrombaophle 

mahignancy . Pantul by pertrophic osteoarthropathy 1s 
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Fig. 2-35 A. \lcwothelioma imvading the abdomen. Barium examingtron shows th 
wregular border ot the low er esophagus and thic Aeming of the mucosa or the descendim 
duodenum. Only ¢ 
the len lung with 4 s 

was commented on. The patient had a prior decortic ation o 
onts o ibrothorax. Nine months later fopment of . 

scar led o diagnoses o mesothehioma. This sequence o 
evenls is nol rare. The barium exanunation w as promptod by complamnts or « gasirig 
pain 

nodule 10 the thorac otomn 

femoral hermas mav develop secondary 1o ascitic distention Phasical signs i L 
relating to incomplete or complite bowel obstruction will develop 

INVESTIGATION 

Although no 1orm o1 treatment has been proven to be life extending for 
patients with mesothehoma, a correct tissue dragnosis is still necessary 

The accuracy or diagnostic procedures in a large series of pleural mesothe- 
liomata 1s hsted in Table 2-9 trom Elmes*®. The patients in this series died 
between 1960 and 1969 ( urrent accuracy of cytological diagnosis is higher 
Thus Butler and Bern® were able from appropnate aspirates 1o correctly 
diagnose by extohatine ¢ violowical techniques 25 of 26 mesotheliomata. 28 ol 
30 metastatic pulmonany carcinomas. and 19 of 21 cases ol mesothelial 
feaction TM Butler and Berry also examuned aspirates from 6 patients believed to 
have by mut and assmptomatic asbestos pleural entusion and in these 1ound 
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— 

D-.. 
Fig. 2-35D. Repear MINALON 250 ~how s more sen e ol emen M folds ot the descend 2 duod wl wadening or the space heteeen the sreater 
cunatyre of the <toen ) 

mpression obtamne plan 
st 1 the 

upper paet o the o e Qe 
1A 

alypical mac fophaces simuiar to those that ace ompam. a mesothelioma enu- $ion. ¥ Tuo of these patients h subsequently developed cliniea 1OeNCe O \ ! 

mahignant mesothe na. althouzh tissue diagnosis s not v et Javadable. Cyvto 
logical diagnosis i~ el and most pathologists need a wae volume o 
hssue o ens e accuracy in diaznosis of mesothelioma 

Investigations other than rachographic examinations that may be o \alue 
nselectne cases indlude con puted tomography and ultrasonic examar tton to 
dentity areas ot 1l sutable tor needle aspiration rom pleural cavity and 
identincation of ~olid Mmasses 10 an asc itic abdomen. Echocardiographn Fig. 2 
510 s helptul i wleont nng perncardial fluid or thickening. \With CONSITIC T ine 

Table 2-9 

Mt Sumber Exanmuned Curre hae = 

Cy =2 R 

Nl Y b 
Open bioy 13 e 

Excivion 60 -0 
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! ’ 112 Leslhie Preger ’ 
| thi~e 1 postenion len ventr ular endocardium, eprcardiam, and pan 

! TM dium show a reduced diastolic excursion related to restric ted ventr 
' 2 In addition, the antenor mitral valve may show abnormal diast i 

| iomure and septal motion may be abnormal. Peric archial effusions m 
| present both anteriorly and postenorly, and with large ettusions, there may 
{ s motion of the heart. the equn alent ot electncal alternans on the 
| [his ~winging motion may simulate paradoxical seotal motion. | 
{ f w;:h\ 5 a \nn;nln- NONINVASIVE \Way Of contirming carchac tampor 

i el 1o onds the need of catheterizing those patients with a short lite expect 
3 de sotope examinations are usetul tor detection ol sheleta 

coral metastases (see Figs, 2-56 to 2-60). Gray scale somic and CT exan 
e e also o use In sessing extent of tumor 

TREATMENT 

reatment s essentially supportive and palhiative Interested readers 
oterred 10 a scientinc but stilll compassionate survey ot avarlable modalities 

’ Mes | t 
| 

| RADIOLOGY 
| 

Meural Mesothelioma 

e rachiographe diaznosis of malignant pleural me sothehoma s bhaset 
he dentitic ation of approprate radhographic nndings and a compatible ¢l 

A Jdory. Association with a history ot asbestos exposure s helpral but 
nandatory. The signs 1o be considered include plearal enasion thichenmin Fig. 2-56. 1 T wtium Wip 

the panetal pleura, which may be diuse or lobulated: thichkenming o f “/‘ ~ t man who deve f 
t phe wlitary, masses: hvdropneumothorax; sateilite lung lesi Ve a He had worked e 

> 1 h awle n ¢ e, 
" why | idition. evidence of prior ashestps exposure she s et Anters -~ 

v plearal plagues. pulmonany tbrosis and vis rig ¢ Loz i ik it 
‘ t , “r " wight A ~earch ographic evidend Ot o1 ¢ R . N 

~pIre " e | 10 imvoh e mediastinal structures, extrathor drp - e o much pulmonary tiheosis and 
. naun hevri » " 

f LMt made, Sumila exammation ol D Courtess or Paul Flomer 
MDD, UCSE 

{ PO el oas a s w chstant metastases 

Plewral Effusions 

Roadhog hit v detectable pleural entusion s a requent initeal s 

I L Ratzer s senes, 13 of Toepithelal-tyn esothelomata and 

bromare s tope had an il pleural ettusion * The ditferenc 
| 143 

Pleural and Peritoneal Mesotheliomata (Section 4, Organ Involvement in Asbestos-related Disease) (1976)
ACL Doc 25371 · Page 12 of 27

Published by AsbestosClaims.Law

asbestosclaims.law/library/25371/12

https://asbestosclaims.law/library/25371/12


P
R

E
—

—
—

 

S
 

Fig. 2- 

14 

—
 

e 
e

 
g

 
R

 

Fig. 2-38. \lesothehoma 
v scmtigram Jhowang 

Teldstases noa o man s he 

ar Il T# 
pleceal Diopsa 

raer o Workd 

chreine mlammation 

2ed 0 1 

reead ‘ 

eloma retereal ¢ 

u 

) ) ) 

" oA 

fotier, \1LID L CSNF 

Technettum 19m 
o bloodborne 

yowas 2 shepuard 

e It tl chagnosss 

s ple rbross 

A decortic aton 

! the diagnosis was 

tron of remoned s 

r I the diaene 

t n 

mroaround the 

Pleural and Peritoneal Mesotheliomata (Section 4, Organ Involvement in Asbestos-related Disease) (1976)
ACL Doc 25371 · Page 13 of 27

Published by AsbestosClaims.Law

asbestosclaims.law/library/25371/13

https://asbestosclaims.law/library/25371/13


" 

el 
It 

I De relaled o the gross muorpholo 

have a hagh inGdence of accompamy 

tedd are ot pleural the kenimg, whide the 

¢ N the bodh tends 1o muore KAz 

Ms vkl develd 1 pleural entusion as 

QUL ppearance s the arregolar 

L o Hud hig 2021 Ra v the etius 

NS of maed 1 e, ot " 

s atelectasis or tivation there may I 

Tt th ] 1 ] the ~uf ' 

i pan andd s I 

fin ] ' 1 " 

gt fsedse § ! 

L ause s ol ple In 

o MYN ! tho il 

Leshe "I’l';.'l'l 

gy. Eputheha 

ING SusoOnN. are 

Hbhrosar 

(, discrete. and 

i e P 

twmoral plea 

1O May e g 

persist. or a 

0 b st 

Mesothes "W reds of Fig. 2-60. 
provimal right humerus due 1o bloodborne met 

Table 2-10 
Percentage ol 

Pleural Mesothehoma 

ACcompanied 

Ple I £ 

147 

mes i 

y e e d 

centage 

63 

74 

- —ime e 
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t t [ ' SOl \ tie na 1 | 
ettusion present tor ma months e ' ME D oviolowical evader o 

T t t ) ! Srap! ' " ¢ ' vl tro the dentic P ' P . 1 2 the nw ( prer 2. Sechio tever the initial accon albing b ’ i 4 . vesothe 1 usua eaccumulates sect ! 
! . e 

frequent rese 1 st ' hio Until recent ISUTLRIC Nt atle m has 
been paid 1o the Lt that din ise thickening ot the g ctal pleura tally and Plewral t Pavietal, Visceral) Thickening the visceral pleura subse quently may occur. Such ditiuse areas of thickening o ; . of panietal ana visceral pleurae do not calcin unhike locahzed panetal pleura : . g plaques This benign thickening s progressive and has heen reported up to 15 
mm thich. 1t mav theretore simulate mesothehoma. ¢ xeept that ot s not 

b . : . 
lobulated. This bemien thic ke ung has to be dinterentiated rom panetal and . . =X ‘ “ ” visceral pleural thickeming residual from a prior benign asbestos eftusion. The ) ; 3 ore. C ) . o sliscal ¢ minor nissure s involsed more frequently than is the major fissure in the dry ‘ . lwu.u: nd either od type o dittuse bemgn pleural reaction 

SRSV 
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Organ Involvement in Asbestos-related Disease 1 

theboma mav arise rom a stalh. Although one mahgnanmt mesothehoma or 
thin pedicle has been descnbed. this is an exception. The radhographic anpe, 
ance does not duter rrom other lobu! v pleural musses; ditierentiation tre 
lymphanuitic spread G carcmoma, mabignant lymphoma, and pleural sarcor 
(Fig. 2-65) s needed 

Most malignant mesotheliomata appear 10 originate from the lower 

tion of the pleura: vers tew are reported as arising near the aprces. Thas i 
contradistinction 10 Fenign cellular or ribrous mesotheliomata and oth 
benign pleural tumors. hpomas. angiomas, tibromas. and chondromas th 
may arise in any pleural zone see Figs. 2-66 10 2-68). Benign pleural tum 
may also develop in the interlobar fissures, which is rarely the case with 1 
malignant type. Difiuse thickening of the interlobar fissures. however esp 
cially the minor tissure. is a recently reported sign of benign-type asbest 
exposure.” \lilignant mesothelioma due 10 asbestos exposure and arising iro 
the pericardium has not been reported. but a study of Figure 2-47 suggests th 
this case may be an exception 

Solitary Mass 

A solitary mass 15 a less common x-ray finding (Fig. 2-69). Thes present 
tion occurred in 2 out of 10 of Heller s patients and is more common in 
fibrosarcomatous type. It mav be indistinguishable radiographically. even w i 
tomography. rom a primany peripheral bronchogenic carcinoma. \When 
arises in the upper pleura. rachographic diagnosis is especially ditncult, sinc 
most malignant mesotheliomata have a predilection 1or lower zones. Son 
fibrosarcomatous mesothehomata mav reach large dimensions up to 30 ¢n 
and sull be connned to one lung zane. Thys radiographic appearance has n 
been strossed. ~since the more common dppedarance of a mahignant mesoths 
oma encasing the luna is beter known 

Hydropneumothorax 

This mas be an occasional rare torm of presentation. It peronts appreci 
tion of the dituse or lobular mahignant thickening of the pleura and assessmer 
of anv bemgn calcmed or noncalcitied pleural plaques that may be present o 
the panetal pleura 1t i~ conjectured that the lin ed invasion ot underlying lun 
parenchyma that occurs with ¢ sothehoma is sutucient 1o allow developmer 
oF a pneumathoras. Spontancous pneumothoraxes are seen with both th 
epithehal and nbrosarcomatous type. Parenchymal masses or innftrates with 
known assocation 1or spantancous poeumothorax include peripheral rheuma 
tord nodule natatue PUImonan mlarChy. Cavitating Osteogenic sarcoma ant 
Hodehin's disedse a poeumatoc eles or varying etiology 
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nz rrom panetal pleura There 
e ¢ e Py t " he elong wpe mav be due 

Satellite Lung Lesions 

~ s isa nonspeainc term and may include metastatic depostts in the same 

or ¢ re ateral lung Fig. 2-T00, arcas ot local lung v asion. and the pseudo 
tumers cescnibied above, which mayv appear on tomography 1o lie within the 

lunz ot 2e intact areas of degeneration within the thickened pleura. Metasta 
SES 'y Tl OpPpsile ng and or pleura are common as a late nnding, | 

00 & \ 1 Solomon’s senes. TM they may be present at tirst exanuinatior 

mak -2 -achozrapt diterentiation trom metastatic carcmoma dat 

Althe _2- ~ujx a LANION OF the Ng Is COMMO walized deey SO 
ma. to present as a satelhte nodule 

Hilar \denopathy 

a—— s a result of region: vy wche 

Mo eTMent More trequently a ree Mass in the region of the hilus results 

fron el spregd e mesotheluoma to thas Fig. 2 1 Or to e ATy 
Mmoo e~ent of the mediastinal pleura (Fig. 2-72 

i a e the diagnosis of an ashestos-related mesothehioma. a 
Sear( . uld He made tor the other stigmatd of asbestos exposure—p cural 
and « mracmatic § es and or visceral pleural thickening and pulmonary 
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Organ Involvement in Asbestos-related Disease 1 

Fig. 2-70 B ' i I «m wn back. shows t ) 

Pleural and Diaphragmatic Plaques 

These ~hould be searched tor in the unim ol ed areas ot the pleura 
diaphragm and on the contralateral side (Figs. 2-73 10 2-751. Solomon, 1ing 

only 2 or 33 mesothehom wents to hove calamed and 7 of 23 10 ha 

noncalamed plagues. postulated that a pleura with calamed plaques s e 
susceptible to maliznant generation ® This appears improbable; more like 
the number ot calke ound retlects assidunty ot search and sophis 
cation ot radiographic techmiques used. Thus, Edge tound 20 or 28 mesothe 
oma patients to have pleural plaques. both calamed and noncalamed. on 

ray."? Since most 1 ~othehoniata anse in lower zones, it s rare to be able 
identim plaques diacent to the psilateral diaphragm, but these are occasu 

ally seen on tormozeams (Fig. 2-708) 
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Pulmonary Fibrosis 

! Pulmonar wosts is seen histologicallv in about 50 percent of p 
| 

! with asbestos-related pleural mesothelhoma but s ot suttiiCrent degree 

{ 

{ 
3 

i 

1 apparent radhozraphscalh in only about 20 percent (Fig. 2-"b1. Severe 
{1y 

] 
[ 

narn fhroses are con NN assocation with peritoneal mesothehor 

A i 
! oy ' . vort t Diffuse Parietal and Visceral Pleural Thickenin | fig. 2-71 

9 
1 Direct extension of the tumor may be abows e or below the d aphfwagn ' 

bloodborne spread to distant ¢ N 
! 

i Abore dinplvagn Fluoroscopy identines tination ot the diaphe, ! { i d result of cirect invohvement or estension into the phrenic nerve. The al 
4 or clavicular M. ~hadows mdicates extension into supraclay 

i nodes. but a pror scafene tat pad biopgss may produce a ralse-positive 3 
Enlargement or the anllary nodes s best seen by seroeraphic techn 
Extons 1 <h the chest wall may e a sott tissue shadow 
obliteration o i plane< although 1t has vCorded the hteratur | 

‘ o0 
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Fig. 2-73. \lesotnelioma in a bolermaker In the lent costophrenic angle 1~ 4 pleur 
based shadow e ng over two costal interspaces. more medialiy bet een obl 

nned density that arses in the pleura but whose radiograp: 
appearanc e coul * that of a parenchymal lesion: merse laterally there 1~ a patholog 
tracture through a «b ivohved in contimuty . The underst 

Arronn st s less 

by bloodharm W Dlack and white arrown ). there 
e ation vt wrow i abe 

brologic al At O sugest the diagnosis of meso 

SIgN appeans quite rarelv. More easily assessed 1s nib destruction. The midd 
and postenior: mediastinal structures are encased. The esophagus may 

displaced (Fiz 255 or circumterentially narrowed. Ditferentiation trom 
primary esophageal cancer, ot which there 15 an increased incidence 
asbhestos workers s usually not dithicult, Mucosa of the esc phagus 1s usud 
not imvolved when there s direct extension. Imolvement ot the aortic wall ¢ 
mediastinal extension obhiterates the radiolucent hine of the mediasting pleur 
peraortic retlection and may simulate a dissecting aneurvem ot the descend 
WOk, so that arams have occasionally bes e 

be needed® i imvolvement of the superior vena cava or the 
the intenior vena conva occurs (Fig. 2-53) Involvement of the peric, 

to enlargement o the cardiac sithouette, and there 1s much pencard 

EMuUsSIon. Lamypx e wath diilatanon of the azvgous vem width may occur. Tt 
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4 

Fig. 277 A. \hesotheluoma A 55-year-old man with dec Ot Sion of reght 
previously tor recurrent pleural eftusion. Che Im ~ 

lung. thickened pleura and & mass af the lung apes 

stnpe 15 suggestine of pencardial eftusion or thickening. Th 
imitations in women. 1 whom breast shadow s mas obscure the 
overlas <sign 1w hect in entarging perc ardua! enusion obs e the = 

¢ JHOK alin { the pulmonan arterses. unbihe an enlarging heart which displaces them s v e T on an upnght bt PA i usetul but may be d ult 10 assess on portable ns, especially i1 there s st he i iy 2 e portable ; shight apme wuobic Uit of the wbe. EChocand pn ' has yeed rluor 
- = f (PAYT copy . Positing wd negatine contrast examin won and radiorsotome scanming 

1 tral ve s which the blood pool s labeled with "% wime-tagged albunin 
ctaeen thae t . Qous vern swodtd e > technetum-labeled albumim were other usetu! tech MQUes Peor 1o the whe 

. 1 " { ¢ ok 
' O eChocarchographn 

i ! 
CT bas a part in the asses ul mesothehioma becCause of its abulity ¢ 

¢ o ' ’ identing adjacent areas with only a shght dinerence in the attenuation coer 
' i ¢ cent. There may be msumcwent rachographic contrast mom surrounding ar + - PR ! I T ' visualize some mesothehiomata penipherally located carcnomata. Ivmphons 

ata, and sarcomata with Ccomentional radhographin . The transy erse sections 
X . e st 1 ideatly susted o the display of the crcumierential or locabized im o vement 
a the lung, encasement o actual im ol ement of the hilar nodes. 1im oly ement 

[ e oF Of ! ! Antoor to ot the penicarchum and the myacardium of the atria and ventri les eNCasem 

" 'K wi i A7) Scans at upper levels mothe thoray, may show spread 1o aallany an 
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’ 
- wslie rere) 150 Leshe Preg 

T ~t o ek The place of CTan the diterenbation of mesothelioma i 

idespread pleurad olvement by anaplastic aCcmoma has not vet i 
determimed. Use ot appropoate wandow widths a wl hesghts will dinerenn 
wy ondanies i the bony thoran, however The thickness of 0 mesothelio 
caries. and CT may indicate the optimal site tor aspiration biopsy. Utiizing 

e decubit positions, an accompanying etfusion may be separated 
nesothelioma tumor mass. which s an additional aid m planning perc 
wous biopsy. CT 0 individual cases has been shown to be o valu 

tollowing reduction of mesothehoma bulk during treatment. 

Delow diaphiogn Plamn tlms may show signs of intestinal obstr 
o Banum examination may be used to contrm this and show estr 

wossure on bowel, Mucosa usually shows only nu umal changes. \With la 
muasses. it 1s dimcult to separate intraperitoneal and extraperitoneal extens 
of the mesothelioma: both occur, although intraperitoneal extension s me 

mon. Separation of bowel loops ma be due to tree tluid or sero 
Cheming Innltration of the omentum may displace gastnic air bubble (Fig 
B Ureteric obstruction should be sought 1or by pyelography 

Peritoneal Mesothelioma 

The radiographic tindings* are sinular to those tound in thoracic me soth 
oma estending into the abdomen and so will not be detatled. A great 
mount of ascites may be present. and depending on the site ot ony 
distortion uf the pelvic colon may be greater than when a thoracic muesathe 

oma has extended imteriorly . Occasionally - pleural and peritoneal mesathe 
na appear 1o have ongmated concurrenthh 
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