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peniod between trst exposure and development of mesothehoma. averaging
10 40 years in most senes, and the tact that adequate dust contro! has only bey
achieved in the late 19605 and 1970, the incidence of mesothelioma
expected to be high until the turn 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 1 battlesh
construction was <een by previous generations, although the situation we
unappreciated. The net generation of physicians will undoubted)y see mes
thelioma related 10 naval construction during the “cold war” period, althous
synthetic substitutes tor ashestos are being used increasingly

FACTORS AFFECTING THE PATHOGENESIS
OF MESOTHELIOMA

The pattern o1 response (0 most toxic agents varies in large populatic
samples and i general 1ollows an S-shaped curve, but very low doses of a tox
substance may prererentially atfect susceptible persons.’™ Caplan's syndrom
the association of pulmenary nodules and raised titers of circulating rheum,
toid factor in coal miners, and drug toxicities associated with the lack of
enzyme glucose-6-phosphate dehydrogenase are two well-known example
Although there are contlicting accounts of the association betw een raised tite
of circulating antibodies (see Chapter 1) and pleural plaques, there are r
published data on the relationship between pleural plaques. circulating ant
bodies, and the later development of mesothelioma

Effect of Dose

In a study of L K. asbestos textile warkers, Newhouse has shown a dose
response relationship to length of exposure and degree of exposure to dust u
mortality due to me~othelioma tand lung cancerr.*® The incidence of mesoth
lioma more than doubles it exposure 1s greater than 2 years: tor <hort exposurs
of less than 2 vears. the ratio is about three times greater tor heavy as compare
to light exposure. Pipe laggers in the textile lactory studied had much highe
rates than did asbes10s teanle production workers

A dose-response refationship between amphibole asbestos exposure an
induction of mesathehioma s suggested'™ 7 by an electron microscopy stud
of lung parenchyma rom mesothelioma specimens compared with randor
autopsy controls. (O the mesothehoma specimens, over 30 percent had
sufficient amount o1 asbestos tibers to indicate an intermediate. short-. or lon:
term expusure. while only 10 percent of the controls had such an intensity ¢
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Table 2-6
Rat o ot Plewral 1o Pertoneal
Nesothechonnata

Authar Panent Sex Ratio
Borom'® Mand F =1
Careenbery® MandF 26
boge ? M 28:1
Harr-* M 541
Ailne’ M 10:1
Elmes*® Mand F 7:1

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

The ratio ot pleural to penitoneal mesothehoma is shown in Table 2-6. In ot

earlier series which included women workers, in whom there s alwav:
problem of separating pelvic mescthelioma from ovarnian cancer. a higl
proportion of peritoneal mesothelioma :s recorded.®'*'® Borow reported ol
group of patients. 11 percent ot whom were females, and found a ratio
pleural to peritoneal mesothelioma of 2:1.'° Most mesothelioma patients ,
males, which is not surprising because the type of work utilizing asbesto:
usually physically arduous. When this is not a limiting factor, as in gas my
filter assembly using crocidolite, female mortality 1s high.

Mleural Mesothelioma

The wimor graduallv encases part or all of the lung as a thick, yellow

gray mass imohang both parictal and visceral pleurae. An attempt to strip !
tumor from underlving parenchyma leads 1o tearing ot the lung (Fig. 2-49
decortication s attempted duning thoracotomy, air leaks may ensue. In |
involved arcas, panetal, pleural, and diaphragmatic plagues may be rec
nized (Fig. 2-501. Their reported trequency is probably related to assiduty
search (see Table 2-7

Most authors state that mesothelhiomata do not arise through malign,

degeneration of a pleural plaque, although there has been a report o
malignant mesothelioma arising by a stalk from a pleural plague. This 1s m

likely comncidental @

Fig. 2-47 C, D. '\ and KA viesss T yvear Later. The et had severe ches: p
nonplournitn ] Prolimunary dagnosis waas dissec ing aneun sm of thor e n
wWih fwnn 125 I 1 The plearal et W musinterpeeted s hemaren
eltusion amd the svrderme of the aortke shadions s disses tion. The  peel did noe 1y

Ut on dex ubitus view s ds s wstal with ettusion. Pam due 1o mesotheliona - b pic
nonpleuritn m nalure
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Fig. 2-51. \fesoovhoma. EChoardiogram of & patent with an extensise Mmoo
oma encaing the pencardium, There was a dimimished cardiac output The -mail
anterior and posterior tarow s penc ardial ettusions were believed msutticient o procuce
carchac tamponace as an explanation of the low ¢ ardiac output. Pericardial restrictons
: due to malignant i asion was postulated. The septum (s) moves paradoxically . whica o
seen with Lirge eruaon, and the postenor lett ventricular soall (1L CoNtrac tion pas:ern
s abnormal [t seins with 4 slow and sustamned contraction. but there 15 an Jvrupt
Ui Ll relaxation al the ~ad. The catheterization data showed elevated pressures 1n the « ghs
atrum 17 5 mmiia mean 120 the nght ventnicle, 131 10 mmHg). and the pulmonarn,
artery 127 12 merte whle
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‘ = : s ettt o (Ratios Tacbanindeics s satbn Al e Twer Coper nevi o s of the Pleura were priductive of nbrous tissue onis - 3
- ‘ i subsequent ™ wracoton and open biopsy indic ated  hemothorax: and pler3

Bbhroses . A turthes cenmtive thoracatonts was needed to provide satncrent hisiofo2

' ' g 41 aeker

'y ) 3 .
materi i tor e wenses o mesathelioma. This sequence of events underhinge. e
’ : ; dinc it of Goranoss of mesothelioma based on small amounts OF issge ObEL1IN
‘. it et " . o Aistatize n v Thore ; ;
S e st plearal plagues are never vsuahzed dunng lik e bropss techn. i s hoether apen or closed, (Courtesy of N Schillor MDD, UCHF

¢ S0 et e e e 1o assume that me<othehomata do not onginate tron
enant deeetwr abion o ) ph ural ||l.li]lil' In view of the |.Ih;k‘ numbers «
tents wath pleural plaques and the low madence of mesothelioma, how strable by echocardiography (Fig. 2-51). The cardiac chambers may be com-
vt the possibiline of mahgnant degeneration must be shight pressed. It the pencardial ettusion develops rapidly. cardiac tamponade may
Hewdes spreading 1o encase part or ol of the lung, the tumaor reaches int ensue. Dittuse: mediastinal spread may involve the anterior, middle. and
he terlabar tisscres and lung septae and iovades the pencardiom: Deep i postenior: medastinal compartments. The aorta and esophagus may be
s there s usually some parenchymal interstitial throsis, even thoag! encased Priman e~ophageal cancer is more common in asbestos workers than
B otay oot be cvdent cadiowraplincadly . Onee through the pencarchiune n the genesal ;\"i)“"““'" but dl"’(‘f!‘ﬂlld"un Irom secondary SDTt'dd o a
wrther penctration usdfallv mvolves the atoa rather than the ventrcles, I mesotheloma s usually obvious. Spread may involve the axillary nerves or the
ol ement o the atenventon ulae septum has been Enown tovodvesment « lowest part o the brachial plexus and sympathetc ganglia and produce a
eacarchini s, prodkace ConSITIcEn e pencardites witl an effusion demo Pancaast and Hormerlike ssndrome. Posterior mediastinal spread mav reduce

the spinal cord « nlood supply and result in paraplegia.” or this may result trom

In
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ﬁg. 2-33.  Low iizoa wesotheli o afisang an e sGperas Modia-Unum amkd « aus
the superiov P cava svin demonstrated by venograph Cowurtesy o D
Sanders. M D and the editors of the Joumal o the Canadian Assocaton
. RJdlUfn' N
‘ Fig. 2-32 e~intherdies 3t s Ll _
oty L conn asirig the el occur. Loner hmb edema and ascites may result from infenor vena casi
clogram ¢ compression: rarels does a tull-blown superior vena cava svndrome ot tacial
ra [t neck. and upper thoracic congestion with collateral vein tormation develop
| ; AR LA R (Fig. 2-53)
' I . 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 etect s uncertam.'' Destruction ot adjacent rib
S DRNNE ; e t sutsequient cord « may occur. The mass mav extend into the supraclavicular 1ossa.
R Direct spread theough the diaphragm and the aortic and esophaged
Vieiast ' BIARGS DR AEIVOINART LY e asen hiatuses occurs as the disease advances but may be a relamels early complica
oot spredd. A i Tades Jre v olved e tion with an appropnately sited tumor. Organs in the peritoneal covity becomy
uentiy ) e Natenas ol tvpe ar mesothehomay i encased with tumor <o that a thick peed may cover biver and spleen. Innlteation
ol ' fan In-ivimphatic in of the omentum and the visceral and parietal peritoneums occurs, so that
plearal placuees similar to the displacement of the esophagus that occurs in the chest, th
stastos plear asis - and prabably visceral plearal stomach, duodenum. and small and large bowel may be displaced. adherent 1
inlike i s where hilar enlargeny each other or 10 the abdomimal wall, Direct extension through the wall of thy
SHESSIAL 1 ddiseases Lhespite abiout 30 percent on gastrointestinal tract develops but is wsually mimmal because death ensues
o LR ERAN) ! LTGRO ATaN s diic ult Spread 15 vocasionallh contined to one side of the peritoneal cavity. Direc
OF mcciast } . nentin fun Lassooated plearal thick spread into the retropertoneal space is imited but may be sutnicient to induc
b anet tlud a severe desmoplastic reaction that may obstruct the ureters. The lumbar spim
Direct s : HEION venad Cavae and lumibosacral plesus may be innltrated
Npeding e o the sahit atome Kieht s entocular il There 1~ o varving degree of pleural effusion accompanying thorac
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meesotholioma The enusion s usualh Large and bloodh and reaccumalais -
rapedly. Howeser, i Elmes” series, 43 of B9 patents had serous ettusion For mamy vears. manly as a result of the efforts of Willis. the identity ot
Lo ulation o flusd may resalt i onk a small pleural aspirate. A clue may mesothelioma as a separate lumor entity was questioned, and many thoracic !
the thic kies and relatve impenetrabihity of the imohved pleura by the asp mesotheliomata were considered penipheral pulmonany adenocarcinomas or : |
! iz needle. About one-third o the patients will have a lobulated ~ott tis metastatic. Mesotheliomata s now recognized as a specific tumor, but its cell |
! s and no etusion. Others may have an apparenth “bemign ashes of origin s still 3 question. As a result of the histological heterogeneity of 4
| pleural eftusion Tor mamy months betore a mesothelioma s discovered mesothelioma. its histozenesis has been attributed to mesothelial cells, sub- 3
i contralateral apparently bemgn plearal eftusion man oce astonally accompu pleural connective tissue. and lymphatic endothelium. Cultured mesothelial {
! » mesothehioma. In earky Cases. it may be possible todentity discrete nodu, cells are capable ot producing epithelial cells and fibroblasts, and this explains
l ot mesothehoma ansing from both the visceral and parietal pleurae. It the heterogeneity of most mesotheliomata which contain epithelial and fibro- '
Compectural as 1o whether it s true cary seeding or a multitoc al onain sarcomatous elements. It may be that benign tibrous mesotheliomata ditter in '
By the ume of death as mamv as 50 percent of patients have dista that there is evidence that they arise from subpleural connective tissue. 2
hioodbome metastases. The sarcomatous tupe of mesothehoma s the mo A classincation that 1s commonly used is (1) epithelial. (2) mined epithelial
‘ : prone to such spread. The contralateral lung and occasionally the ipsilater and fibrous, and 31 tibrous or mesenchymal. The epithelial group includes
ane. will show multiple noduales. some ot which are necrotic. The liver sple tumors with tubulopapidlay formation composed of epithelial und cuboid
i Lidnens adrenals thveond. asial and appendicular sheleton, cahanum. cells, as well as sohd groups of cells without tubulopapillary tormation. The -
meninges may be imohved fibrous group is composed of tumors made up of spindle cells arranged in .
| bundles without much intervening hyalinized collagen. Occasionally, the |
i Peritoneal Mesothelioma 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 |
' A mesothelioma arising i the pertoneal cavity usually appears as mul! epithelial cells and fibroblasts."®?* The tubulopapillary pattern is difticult to v
ple coalescing nodules. dittering rom pleural mesothehoma. wiich usual differentiate trom metastatc adenocarcinoma, especially trom prostate, lung.
has o more dinused sheethke appearance. The coalescence produces lara breast, stomach, and ovary, and Willis* earlier opinion that most mesothelio-
tumor masses » Fich obliterate tree spaces n the coelomic cavity, making mata were actually metastatic adenocarcinomas s recalled. Even currently :
dicult i assign 4 posnt ot orgin. especraliv i the female pelvis whet twmors initially considered to be mesotheliomata are trequently thought to be ]
1 difterentiation from 4 prman ovanan cancer s otten dimcult. The omentum | otherwise when reexamined at mesothelioma registries. The initial diagnosis of
‘ wrdirated carly in the course of the disease and appears thickened an mesothelioma was not contumed in 34 percent of a Dutch series®® and 40 i
¥ contracted betore there s dituse mvolvement of the peritoneum. As wit percent of a Brtish series,
ploural mesothelioma, the wmor tends 10 extend over Organ surtaces, con The tibrous mesenchvmal or sarcomatous type. when arising in the chest.
pressing them, but with only. minimal invasion through their w alls. The tunu needs 1o be ditterentiated rom other sarcomas ot the pleura, trom nibrosarcoma
mass has a ghaening white color and its cut surtace has a mucinous appe. of lung., and rrom metastatic fibrosarcoma. Most primary fibrosarcomas are
‘ ance ™ There is a vanving amount of Clear or bloody ascitic tud. Bowel looy climically obvious. The very rare mesothelioma with osseous metaplasia may
may be matted tosether and taed throughout the abdomen. In other cases. the need differentiation Irom extraosseous osteogenic sarcoma.?® Mesotheliomata
mav be txed i one area, presumably at the site o ongim ol the tmor. an associated with amosite exposure are unusual in that they contain large
displaced by the advancing tumore mass in others. Direct spread may oo amounts of bone and cartilage 27 Differentiation from an uncomplicated asbes-
upwards through the diaphragm. s muscle beng heavily intilteated war tos plaque may be ditncult if there is an excess of collagen and very few cells
temor. or through the diaphragmatic hatuses i adhanced cases 1o inndrate When the tumor is wideh invasive, e.g., through the diaphragm into the hiver,
pleura. Unlike most wntea-abdominal neoplasms, there s a relative paucity sarcomatous cellulanty s usually obvious., 3
reonal kmph node imolvement. Bloodborme spread, espes wlly 1o the ive The mused tvpe mav be dithcult to ditterentiate from a primary Carcino- :
! ensues eventualhy
H
:
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Table 2-8
Presenting Con nts of Pleural Mesathehoma
Onset

Acule 4

Instchious ey
Pam 3y
Breathlessness N
Fangue and wei2mt liss o
Dragnosis in cow e at imvestigation of some other illness

OF POOE 1O OCCuTrence of ssmploms ¥
Abstracted trom £~ data

most series lor pleura: mesothelioma and some 5 to 10 vears less tor perttoneal
mesothelioma. Asbestos-related mesotheliomata in patients as vouns as 16 are
known, however., \Most of the patients have been ¢ igarette smohers. bul
smoking has not been <hown to have a multiplic ative etfect on the inc idence of
mesothelioma, unlike 25 etfect on bronchogenic carcinoma. There i no predh-
lection for involvement of one side of the chest in a current large sories despite
conflicting reports in earlier small groups. The onset of symptoms i~ usually
insidious, but in the elderly, gradual weight loss and increasing dh spnea may
go unnoticed, and only when a sudden accumulation of fluid or the develop-
ment of pneumothoray is noted is an acute onset suggested. Presenting symp-
toms in descending order of requency

nclude pain. dvspnea. weicht loss

fever, hemaoptysis. and joint pain see Table 2-81. Cough is often present but is
rarely a prosenting <« mptom. The pam s usually dull, sradually incre ASINL 10
severity as the chest call and nenve plexi are innlteated. and may be iocated
adjacent to the muss

may be related to

reterred to shoulder or abdomen. Sharp. severe pam
ecine event, such as an acute increase in tuia or the
development ot pneumothorax. Pleuritic npe pam s less common. but there
may be protracted epeades of pleunsy dating back many years. especially in

those patients with G prior history of recurrent “benign” asbestos etiusions

There may be contra
The v

that some mesothehomata are onhv diagnosed when patients seen for pre-

feral pamn it a “bemign™ ashestos eftusion i~ present on

the other sicl calinsichous nature of the pain is illustrated by the fact

sumcd hemothoras

to trauma or an acute pneumonia do not respond to
appropriate theraps 7 Hemoptysis 15 rare as a presenting symptom but may

develop it there s >uch ivasion of the lungs or if unwise attempts at

decortication are muade dunng thoracotomy betore the true nature ot the lesion
15 redhized

Dyvspnea mav diminish temporaniy it much tluid s aspirated

Dyspnea man also be rolated o the development or constrictine peric arcitis
tFag. 254 or cad iponade. Occasionally the patients have thrombaophle

bitis as a marker o & mahienands . Parntal h pertrophic osteoarthropathy s
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Fig. 2-35 A. \c.othelioma imading the abdomen. Barium examingtion shows th
irregular border of the low er esophagus and thickening of the mucosa ol the descendin

duodenum_ Oniy the latter was ¢ ommented on. The patient had a prior decortic ation o
the lert lung with 4 bssue diagnosis of nbrothorax. Nine months later e ¢ wnt of ,
nodule 10 the thoracotomy scar led o dragnosis o mesothelioma. Thrs sequence o
evends s uld rare roum exanunalion w.as preovry of b COMpPLamts or crugastri
pain

femoral hermas mav develop secondary to asc e distention Phwsical sigm

relating to inc omplete or complote bowel obstrucion will develop

INVESTIGATION

Although no 1orm ot treatment has been proven to be lite extending for
patients with mesothelhioma, a correct tissue dragnosis 1s still necessary

The accuracy or diagnostic procedures in a large senies of pleural mesothe-
liomata is hsted 10 Table 2-9 from Elmes*® The patients in this series died
between 1960 and 1969 ( urrent accuracy of oytological diagnosis is higher
Thus Butler and Bern ¥ were able from appropnate aspirates to correctly
diagnose by extohative cyvtological techniques 235 of 26 mesotheliomata. 28 ol
30 metastatic pulmonany carcinomas, and 19 of 21 cases o mesothehal
reacton

terand Berry alse examined aspirates from 6 patients believed to
have “bemun ™ and asvmptomatic asbestos pleural ettusion and in these found
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logical diagnosis o~ cirnicult. and most pathologists need o large volume o
HS5U€ o ensure accuracy in diagnosis O mes thehoma
Investigations other than rachographic examinations that may be o1 value
N selectine cases i lude con puted tome graphy and ultrasonic exammation to
1 identity areas o tu suttable wor needle aspiration rom pleural cavity and
identinication ol ~olid Mmasses 10 an dse e abdomen. Echog archiography (Fig. 2-
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| thi~e t peostenion lent sentrcular endocardhum, epreardiam, and parn
! T diam show a reduced diastohc excursion related to restnicted ventr
A na In addition, the anterior miteal valve may <how abnormal diast
' dimure and septal motion may be abnormal Pencardhal eftusions m
{ oresent both antenorly and posteniorly, and with large entusions there man
| ineing motion of the heart, the equnalent of elecio al alternans on the i
| This ~svnging motion  ma simulate  paradonical  seotal moton. |
| Co sraphy 15 a simple nominvasive way of coniirmung carchac tampor
\rvcd 3w onds the need of catheterizing those patients with a short hite expect
| Yoo ale ssotope  examinations are usetul tor detection of skeletal
coral metastases see Figs. 2-56 to 2-60). Gray > ale somic and CT exan
nor- e also o1 use 1N sessing extent ol tumaor
TREATMENT
Treatment s essentially supportive and palhiative Interested readers
roterred 10 a scientine but stll compassionate survey oF av atlable modalities
’ 'Y .
i
'
' 4 RADIOLOGY

Meural Mesothelioma

e rachie e draznosis ot mahignant ple ural mesothelioma s based

he clentitic ation of apprapoate radiographic indings and a compatible ¢l

1 dory. Association with a history ot asbestos exposure s helpral but
g Fi = T o st _
nandatory. The sizns 10 be considered include pleural enusion: thickemin 1B 2-56. \liwoithe na Technetium 99m pol
" . 2 . phosphoate ~cimtieran o S
the panetal pleura, which may be dinuse or lobulated thicheming ol bl ‘ pra 4 man who developed a
ubowdal ¢oll n " "
ceral ple wolitary masses: hvdropneamothorax; sateilite lung lesio VKIS as 3 ahimit ¢ P soned o 0
. L SEHN e P bawlermaker  Anterss e
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e e o part on th
et plewral plagues, pulmonansy hrosis Janed vise rhit Bumer " ¢ lont sovonth an
Blowwdhinm " - .
bt wuld be sought. A ~earch 1w radhographie evidend ! I3t e present both Jungs
z whech also com e g e ™ =
~jITe v e The deaphr 1o unvoh e mediastinal ~struc tures oxtrathor - i n LN 14
Many lerruen : ¢ IC i
. e dianhraem Hsol i Tt sailing , i ; ¢ ‘ Ourtesy of
~iru i P s Mk sundharhy exammahon ol MDD UCST
e as well as a sea fow chistant metastases
.
-

Pleural Effusions

Rarchor apahie v detedtable |~Lrl,}.|i eHusion 1s a4 irequent amitial sign
1 3 tze s ~senes. 13 of Lo epathelal-tpe mesotheliomata and
fbyrsmarng ous tvper had an mtial pleural eltusion 2 The ditterenct
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frrequent result on bestos inhalation. Until recent!y | insuthicient ention has
Plewral t Pavietal, Visceral) Thickening ::' N pardto the tact that dintuse thickening ot the panetal pleura mitially and
e visceral pleura subsequently may occur. Such dintuse areas of thic kening
of panetal ana visceral pleurae do not calcin unhke locahzed parietal pleura
i ‘ plaques This benien thic keming s progressive and has heen reported up to 15
| mm thick, It may  theretore simulate mesothehoma except that o s not
T . : : lobulated. This benian thickening has 1o be different ated rrom panetal and or
| - : e visceral pleural thickeming residual from a prior bemign asbestos ettusion. The
| . esposure. ( f. 1 ¢ pleura minor hissure s v olved more trequently than s the major tissure in the dry
¢ nbed and vithwr (g } type or dittuse bemgn pleural reaction %
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Organ Involvement in Asbestos-related Disease 1

theboma may arse rom a stalh. Although one malignant mesothehoma of
thin pedicle has been descnbed. this is an exception. The radiographic anpe,
ance does not duter rrom other lobular pleural musses: ditierentiation tre
lymphanuitic spread g1 carcimoma, maiignant lymphoma, and pleural sarcor
(Fig. 2-65) 15 needed

Maost malignant mesotheliomata appear 10 originate from the lower
tion of the pleura: vers 1ew are reported as anising near the apices. This s
conteadistinction 10 renign cellular or fibrous mesotheliomata and oth
benign pleural tumaors, lipomas. angiomas, tibromas, and chondromas th
may arise in any pleural zone see Figs. 2-6b 10 2-68). Benign pleural tume
may also develop in the interlobar tissures, which is rarely the case with 1
malignant type. Ditiuse thickening of the interfobar fissures however. esg
cially the minor nissure. is a recently reported sign of benign-type asbest
exposure.”® \alignant mesothelioma due 10 ashestos exposure and arising ro
the pericarcium has not been reported. but a study of Figure 2-47 supgests th
this case mav be an exception

Solitary Mass

A solitary mass 15 a less common x-ray finding (Fig. 2-69:. Thss present
tion occurred in 2 out of 10 of Heller s patients and is more common in
fibrosarcomatous type. it may be indistinguishable radiographically. even w1
tomography . wrom a primary peripheral bronchogenic carcinoma. \When
arises in the upper pleura. radwographic diagnosis is especially ditncult, sin
most malignant mesotheliomata have a predilection for lower zones. Son
tibrosarcomatous mesotheliomata mav reach large dimensions, up 1o 30 cr
and sull be conuned to one lung zane. This rachographic appearance has n
been stressed. ~ince the mage Common appearance of a malignant mesaoths

oma encasing the fung s belter known

Hydropneumothorax

This may be an occasional rare torm of presentation. It permits apprecu
tion ot the dituse ar lobular malignant thickening of the pleura and assessmes
of any bemign calcmed or noncalcinied pleural plaques that may be present o
the panetal pleura. It i~ conjectured that the limited invasion of underlying lun
parenchyma that sccurs with mesothehoma is safticient 1o allow des elopmer
of a pneumothoras. Spomancous pneumothoraves are seen with both th
epithehal and nbrosarcomatous type. Parenchymal masses or inhiftirates with
known association 1or spantaneaus poeumothorax include peripheral rheuma
tod nodules cavitaunz pulmonary mtarces Cavilaling OsteoReMIC sar onia an

Hodehin's disease ane pneunvatoc eles or varying etiology
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i Fig. 2-66. ¥ { Lateral viens or g a aesing teom parietal pleura There s ar
' ? ! J :
Ko 0 o PNey PO fiee clongated ~hape mav be due o
piri " =~ *hn e MAJOT 1 sidri ( = ¢ Frg 267

% Satellite Lung Lesions

=~ s ra nonspecinc term and may include metastatic deposits in the same

or ¢, ateral lung Fig. 2-TOh, arcas ot local lung insasion. and the pseudo-
tumess ~eCritid above, which mav appear on tomography o e withun the
lunz =t 27 i tact areas of degeneration within the thickened pleura. Metasta

SES 1y e Ol ing and or pleura are common as a late

OCCe~ Lz, as in Solomon’s senes, *? they may be

resent at nirst examination

mak: -2 -~adhozraph diterentiation  trom  metastatic  carcmoma dit

Alth

- - sUperiicial LANON OF The lung Is COmmao oC alized deep YSHOD

ma. to present as a satelhte nodule

Hilar \denopathy

” - b g 18 a result of regrional kg Ot
' , - n .- 511 A1 s ir 1 !
¥ et Mo e™ent. More trequentiyv. a large mass in the region of the hilus results
H
‘ = tron IR ) ol e mies to this area (Fig. 2-71 OF 1O POmary
= -
| Mo e~ent of the mediastingl pleura (Fig, 2-72
Stantiate the dhagnosis of an ashestos-related me<othehioma. a
sear¢c— - wid he made mor the other stigmata of asbestos eNpPOSuUre —peural

and . mravmatic plagques and or visceral pleural thickeming and pulmonary
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Organ Involvement in Asbestos-related Disease 1

Pleural and Diaphragmatic Plagues

These should be searched tor in the unim ohved areas ot the pleura a
diaphragm and on the contralateral side (Figs. 2-73 o 2-751. Solomon. nind

2 o 33 mesathehoma panents to have calomed and 7 ot 23 to ha

only
noncalamed plaques, postalated that a pleura with calaned plagues is le
susceptible to maliznant generation ® This appears improbable; more like
the number ot caloimed plagues 1ound retlects assidunty ot search and sophis
cation of radiographic techniques used. Thus, Edge tound 20 ot 28 mesothe
oma paticnts to have pleural plaques. both calamed and noncalcmed. on
ray. " Since most mesothehomata arise in lower zones, it s rare to be able
identiny plagues adiacent to the ipsilateral dhaphragm, but these are occasi

allv ~scen an tornoz2rams (Fig. 2708
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Pulmonary Fibrosis
Pulmonar. mhross i« seen histologicallv in about 30 percent of P

with asbestos-related pleural mesothelioma but is of sutticient degree

y -

apparent radiozraphscalh i only about 20 percent (Fig. 2-"n Severe |

AN NDross ~ MOre Comman 10 assocation with pertoneal me<othehon

Diffuse Parietal and Visceral Pleural Thickening

Dhirect extension of the tumor may be abos e or below the chiaphragn
bloadborne spread to distant organs

Abare diviphivitagn Fluoroscopy identines tination of the dhaphs,
d result of chirect 'y ohvement or extension into the phrenic nenve. The al
o claviculbar Npation shadows mdicates extension into supraclay
nodes. but a pror scafene tat pad biogss mayv produce a ralse Positive
Enlargement o the axillary nodes is best ~cen by wroeraphie techn
Entensi through the chest wall may produce a sott tissue shadow
obliteration o 1 planes 3 though 1t has e vCorded e Llleratur
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Fig. 2-73.  \lesothehoma in a borlermaher. In the lent costophrenic angle 1+ 3 plew
! based shadow extending over o costal interspaces. more medialiv - benseen obhi
| ;
arrovest 1s 0 fess genined density that arses in the pleura but whose radiograp:
appearanc ¢« ould de that of a parenchy mal lesion: meee laterally there i~ a patholog
| rracture througsh a <b imvolved in contnuity. The unders k destre
I f by bloodbharne <presa blac h and white arrow s). there Dled
| e mie Ao vertic wrons Loand above it g small. plateaulihe plague th, 3
i brologrc al maraer o spegest the diagnoses of mesathelioma
i
. SILN appears quite rarely. More easily assessed 15 nb destruction. The midd
i i and postenior: mediastinal structures are encased. The esophagus may
displaced tFiz 235 or circumterentially narrowed. Ditterent n trom
cia 373 ) : S— e 1" vithve primary esophageal cancer, ot which there 15 an increased incidence
K. % - 5
i1 R f asbhestos workers i~ usually not diticult. Mucosa of the esophagus s usua
I | Nt ‘ not imv ol ed when there s direct extension. v olvement of the aortic wall ¢

mediastinal extension obliterates the radiolucent hne of the mediastinal pleur

peraortic retlection and mav simulate a dissecting aneurvem of the descend

A0rka. so that aortograms have occasionally been needed 22 \ enography n

p be needed™ o o ohvement of the SUPLTIOr vena Cava or the thoracic portion

| the interior vena cava occurs (Fig. 2-330 Involvement of the pericardium lea
| to enlargement o1 the cardiae silhouette and ot there s much pencard
:. eftusion. tamponade with dilatation of the azvgous vem width may occur, T
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Fig. 2.75.

border o i o . Cicibed: plearal plagues are e i the I e
' . ' el ) = "
sl wma s tobiligue arnosvss Non alcitied plagues are S

( { t s Caleted plaguos may be v isible depending on ther <z

Note chire tonih
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: >
ig. 2.77 . --
fg. 277 A, \lvwo Wi A 55 yedr-old man with decortecation of reght lung i e
4 presiousiy tor feg uerent plegral eftusion. Chest tidm showing decreased colume o8 1o
i lung. thic kened pleura  and 4 mans af the lung apes
big. 2-76 '
| ) ‘ ’ F Fobs . o 5 " stnpe s suggestine of pencardial effusion or thickening. This sign has it
‘ imitations in women. 10 whom breast shadow s mas obscure the area The hilor
overlay <ign in which an enlarging peric ardual enusion obscures the o
. - ’ Cug t et . g .30 il )
: ! LR i { the pulmonan arterses. unhike an enlarging heart which displaces them s ver
1 ivar - (% . At ¢ ) i JPrehn Hh-1t PA i Ssul t m " ! 1 » : ;
* g N i . usetul but man be dimcult 1o assess on portable: nlms especially i1 there s
ol Is <) Y " ~ " ] ] " | rtabhie * 74 1 '] =
| ’ v 2 ) y ‘ j shight agwe al-lowdot t ot the wbe. EChocardioaraphy ' has renlaced rluor.
| ‘e 31 \ 1k [ i i R P Copyv. Parmitine a vl e _,|fv\l'<IF”'".I"l'\Jf“l.’TJ?HI'I_b"x?'.n:ll‘\l'\‘:bl sanming
‘ ' which the blood pool s labeled with ™ odfime-tagged  albumin 5
" y imt iy Tin P . t v in 1t +{ > el
‘ . " Lo i il technenum-labeled albumin were other userul tex hmeQues peor 2o the ahent
. C\ I | ey { . ol i | O e o archograpin
ai 8 i~ ¢ CT bas a part an e assessment ol mesothelioma because ot its abehity 2
- ! " ! 1
‘ ¢ " ‘ ‘ identing adjacent areas with only a sheht dinteren ¢ in the attenuahion (oer
. ) ' ' ' cent. There may be msumawent rachographic contrast nom surrounding air ¢
- } : i i beste whity Of DT ar " = i )
! . L DT ( ity PRI visualize some mesothehiomata penipherally located carcinomata. Ivmphom.
ata, il sarcon with comentional radographsy . The transy erse sections
k 3 1 | ' i g ideally susted o the display of the Crcumterential or localized imy olvement
the lu L T Y el o gt i olvement of the hilar nodes MOy ement o
i Shes 1 ¢ iy vl " i oot ) 4 Poas vamabile Antoraor To o s . f
{ ‘ . 9 1 the pencarchum and the myocardium of the atria and ventrs les end dsemaent
| o5 ML o i ¢ 1 0 he v 1 j it il the aorta A prenetrat o the stere ostal mvase les et dhosgirasm oF
< e ¢ » o e P T ot 1 Irite " - . e S
' { A7) Scans abt upper levelds o mothee theman, may  shwons spread o aallary ang i/
!
(|
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retrosternal nodes. The place of CT i the dierentiation of mesothelionma i
vdespread  pleural involvement by anaplastic Carcimoma has not vt e

determimed. Use ot appropreiate window widths and hewhts will ditterenn

wv ondanies i the bony thorax, however The thickness ot a mesothelio
waries. and CT may indicate the optimal site tor aspiration biopsy. Utilizing

the decubnt positions, an accompanying etfusion may be ~l'p.lr.lll'|| |
nesothelioma umor mass, which s an addiional aid m planning perc

wous biopsy. CT i individual cases has been shown to be or value

)
tollow g reduction of mesothehoma bulk during treatment

Below digplvagr.  Plam nims may show sians of intestinal obstr

v Banum examination may be used to contirm this and show estrin
Stucosa usually shows only mumimal changes. \With la

fuw
wessure on bowel
muasses. it s dimcult to separate mtrapentoneal and extraperitoneal estens
ot the mesothelioma: both occur, although intraperitoneal extension i~ ny

t ommon. Separation of bowel ||M)p\ mav be due to ree tHuid or sero

thi keming Innltration of the omentum mav displace gastric air bubble Fig

B Ureteric obstruction should be sought or by pyelography

Peritoneal Mesothelioma

The radiographic nndings*® are sinular to those tound m thorac ik mesoth
oma exstending into the abdomen and o will not e detatled. A grear
mmount of ascites may be present. and depending on the site of ons
distortion ut the pelvic colon may be greater than when a thoracic mesaothe
pleural and peritoneal mesothe

oima has extended imteriorly . Occasionally

ma appear 1o have ongimated concurrentiy
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