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CASE 62-1963
PresexTtation of Case

A Altysix-vear-oid plumber was admitied to. the
hespiwal because of pain inn the chese.

The patient had been in good hicaith until twenty-
one months previcusly, when he begzn' to expericence
right-sided cliese pain. Six months later he was toid
that an x-ray Sun of the chest was abnormal. Twelve
months before admission he entered another hos-
pital because of persistent chest pain accompanied
by dyspnea and a cough productive of white spu-
tum. There had been no chiils, fever, weight loss
or [augue. A tuberculin skin tesz {second-streagth

- PPD) was reperied as swrangly positive, but studics of

the sputum and gastric wasitings for tubcreuiosis were
aegative. Neray fwus of the chest demonstrated a
picural deasity ea the right side, wiich was thought
10 represent partiaily organized hvdro:horax, broa-
choscapic and bronchognphic studics were negative.
Rnght-stdcd exploratory thoracotarny was pcrfcmcd,
with decorticauon of the pieura; the pathological di-

. agnosis was “dense fibrotie picuritis.” Fe was dis-

charged home on isoniazid, 160 mg. three times daily.

Nine months after discharge the paticnt rc.catered
the same hespiaal because ot continuing chest pain,
which had not becn improved by nerve block per-
formed in 3 surgeon’s office. As x-ray filin of the
chicst revealed thickening of the apical picurn on the
left side and a lincar density overiving the dizphragm
adjacent to the left cardiac border; on the right side
a. dease, nomngeneous shadow cumpressed tl” lung
downward and medially and extended f(rom the

.3pex to the ievel of tiic sccond rib: anotiier density

extended frown the third cosal interspace to the dia-
phragm. The fourth, fifth and six:hi intercostal nerves
were divided ia an auempt to refieve tie p'ur:. and
histoiogic examuination of a speciinen of the mc-.:r: re-
wvealed “chronic indammation aad ierosis.” - Shortly
after dischargs his wiic observed that the patieat’s
puptis were unegual ia size. 'luc ciiest pain twas not
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refieved by the operation, and he was referred to a
pevchiatrist for further evaluation and  treatment.
Two weeks before adimission he entered 2 inental o
pical {or management of deprestion. Anitacoria was

" observed on admission. Aa x-ray film of the chest -

showed a decrease in vaiwme of the right henticharax,
with partial coilapse of the rgh lung, pieural eifu-
sion, shift of the mediastinum (o the right and an
extensive density in  the right-middic-iung  ficid. |
Transier to this hos,ntal was arranged.

Bilateral nerve deafness had heen present for sev-
enteen vears. The patient had worked as a piumier
for forty years, having spent about hail of ti:at period
installing insulation on hoilers and pipes. e had
sunoked 1% packages of cigarettes daily for many
years. Five years previously x-ray fiims were inter-

. prctcd as showing a pcptic uicer. There had been a

loss of 30 pounds in weighit during the L.m:e months

. before entry.

Physical examination disclosed a picasant mzan
who did net appear depressed. A ngnt-«wcd Hor-
ner syndrouie and drooping of the righ: shdulder.
were observed. Dullness and  diminisied breath
sounds were heard over the lower third of the right
lung; the heart was nornal, and there were ro murs

murs. The liver edge was feit 2 dingerbreadihs helow -

the rigit costal macgin.

T temperature was 98.69F., the pulse 1313, and
the respirations 22, The blood pressure was 120 syse
tolic. 70 diastolic.

The urne was normal excepe for a race red cell
ard | or 2 white ceils per high-power ficid in tiwe
sedimont. The hematoerit was 38 per cent, and the
white-cell count was 11,850. The (asting glucese
was {00 mg., the urca nitrogen 15 mg, tie caicium
9.0 me., the phosphorus 3.0 mg., the biliruoin 0.3
mg.. and- the prowin 6.8 gm. (the albumin +.4 gm,,
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and the glodulin L4 gm.) per 100 ml. The serum
glutamic oxalacetic transaminase (SGOT) was 14
units, and «he aikaline phosphatase was 8.4 Dedane
sky units. Culture of the sputum yielded a2 mod-
erate growth of pacumococei. X-ray fiims of the
chest {Fig. 1) disclosed irregular thickening of the
pleura on the rignt side, with clevation of the rignt
hemidiaphragm aad 2 siight siiit of the mediastinum
and heart to the right; 3 lesser degres of picural
thickening was visibic on the left side. Xerny films
of the bones (Fig. 2) revealed dostruction of the
fourth through the seventh ribs on the right side;
the. dorsal spine was not well seen, but the lumbar

"spine, pelvis and skuil were nommal. Fiuorescopic

study of the chest showed infiltrations wicthin the
parenchyma of the rigit lung (Fig. 3}, with miid comn-
pensatory emphytema of the leit iung; the leit ventn-
cde was slightly eniarged; the left hemidiaphragin
moved normally with respiraiion, but the right herni-
diaplragm was obscured by a large quantity of fuid
and picural thickening extending to the apex of the
lung. An cicctrocardiogram was within neaemal lim-
its. Tubecrcuiin (intermediate-strength PPD)), hise

" toplasmin, blascomycin and coccidioidin skin tests
-were negative. Veatilatory studies, which were un-

satisfactory because of severe pain, revealed 2 one-
second vital capacity of 1350 liters, 3 total vital
capacity of 1.62 liters (43 per cent of predicted nor-
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Ficunr 2, Querpenetrated Film of the Rizsat Hermithoraz,
Defining the Extemt of the Meural Thickeming.
There & cortical dessruction of portions of the righs [aurth

and [i{th nds (arrows).
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Ficure ). [Fluarnscopic Spat Silm of the Righs Luac.
Showing a'Reticalar Paiiern of Fidrosis and ¢ Noduier Ia-
Alraion. :
mal value) and 3a cstimaied maximum breathing
capaeity of 60 liiers per minute. Rrenchosconic
examination and cytoioric siudies of bronchial wash-
ings and sputuin were negative. Biopsy of the. right
scaienc [at pad reveaied ro evidence of wmer.
An operation was performed oa the ainth hespital
day.
Durerentiae DuvevNoss
D&. Jonx H. Kvowees®: This Alty-sixevear-old
plumber of foety vears' standing was a heavy smoser
and. cven more imporiantiv, iad spent 3 great deal

“of tUme inswlling insuwiadng macesial on pipes and

boilers. It is probable. =erefore, that ke was neavily
and clironically exposed. o the inhaiation of asbestos
fibers, since ashestos is by {as tiie most common ma-
terial used for insuiating purposes. The aistory of
his illacas spanned a vear and three quarters and
began with- chest pain, which apparcatly persisicu
throuchiout the course. Symptorms and sicns of an
infectious process were aatirely lackiag. The chem
pain. which is not fuiiy ceseribed, was uarclieved
by divisinn of the fourh, fith and sixth intercesta:
nerves. When [ read that ae underwent psychiairnic
care, the thought transicatly entwred my miad that
this man had cnough discase and chronic pain o
result in an exegenous depression. The  second
thougiit that occurred 0 me is that the use of soni.i.
ud cceasionaily is asseciated with menta!l irritaiilin
and even the production of psvehosis. Howeves, |

“doubt very much that this episode was signiican.

in termas of the patient’s basic Gisease,
Dr. Drevfuss, may we ceview the xeray fims now
D Jacz R. Daevress: Thae funs taken on adai.

lieneenl dirrctar tan Jwergte ~avean, Mosuachuets Cenerad (e
puat; iecturer on meicine, ilanvard Meucde oo
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sion provide several iateresting findinegs. First of all,
we see 3 fairly extensive reaction aleng the. periphery
of the rigin lung (Fig I's outline 18 irreqular,
and it seems to be a solt-iissue reacton extending
around Lhe entire iuag. This change means a de-
aease in volume of the lung, which is further indi.
cawcd by clevation of the right leaf of the diapharagmn
and by rewaction of the heart and mediastinum to.
ward the right side. Within the iung field there is a
sattern of fine fhrosis and perhaps a aodular indl-
wate. I am less cermain about the findings on the left
side, but there appears to be pleural thickening along
the left lateral chest wail, as well as a similar but
much les marked pattern of florosis and nedular
mfltrate. The abnormality is confined almost en-
drely to the perihilar and basal regions of the luags.
Tae laterai film of the chest taken at the same time
weain demonstrates the clevation of the diapiragm
aid the extensive aiteration that is apparendy a
ieurai reaction. A fluorescopic spot fim (Fig. 3)

"axen shordy thereafter reveals a fine, linear, reticular -~

sattern that is probably indicative of fibresis, and
nixed in with that chasge or supcrimposed upon it
se see a pattern composed of very small nodules,

“vhieh “.i - ‘mne aress, particulariy in the lower zones,
ssalesc. -~ conglomerate shadows. Finaily, a high-
weaet - .m (Fig. 2%, which was taken primarily
5 show - . wtent of the apparent pieural reaction,
359 des raws very nicely that in at least two

<33, the sight fourth and the righe fifth, the an.

‘a:n'or part of the cortex is missing. This picture is

—:nainl} cousistent with crosion or dcstruction, and
Jwere s procamy also slight crosion of the sixth and
->veath rids.

Da. Kyowrrs: The films demonstrate thac this
.man had bilakral pleural inveivement, but pre-
Isminaatly of the right side. Furthermore, he had
buateral parenchymal changes that were .argelv con-
“ned to the lower lobes. He aiso had crosive dissolu-
>on of at jeast two ribs on the right side. I'd like to
sk a f{ew questions pcruumag to the radiciogic
: mbec:wsclhecmsofchcproolcm.ulscc it,
= whether the patient had cither broachogenic car-
Zzoma or 3 pleural mesothelioma as 3 complicstion
~# what [ Deiicve was diffuse puitnonary asbestosis.

I Drcy!u:s, will you tell me about the characicr-
.{ the carina, in view of the fact thae there might

ave been metastatic malignane disease in tic con-
:nous lymph aodes. which would distort ie? -~

Dr. Dazvruss: The oudine of the carina is sh;rp,
~d that fact is aguinst significanc subcarinai ade-
~inathy.

Dr Kxowtes: Sceondiy, would vou say that the
=cural {brosis on the right side definitcly extends
clo the mediastinal structures and even into the
Feracic inict on that sice?

DCa. Drevruss: The change that appears to bhe

=ural Gbrosis or thickening definiteiv, and provabiy

‘l'.:i:‘xc;ndy. extends along the medial surface of tie

=g, 3ad it is partcuiarly siriking at the base of
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the right lung aloag the cardiac and mediastinal
border. '

Da. Anowies: Na vou see any evidence of a Paa.

. €oast tunor, or so-caiicd superior-suicus iumor, in-

vading the soft tissucs of the richt thoracic inlet and
thereby giving rise to the [Mamer syndrome?

D, Drevruss: Of course. 3 salt-tissue icsion above
the apex of the lung always raises tie suspicion of
a superior-suicus tumer, but [ interpret the altera.
tion in this case as a continuous process actually
encasing the jung. Another clue that ‘[ should like
to sec before :makine a diacnosis of a Pancoast tu.
mor is evidence of erosion or destruction of the firss,
second oc third rib. which is not indicated on these
films._

Dn. Kxowtzs: Can you state faicly defi nud) that
fAuid was abseat and that the major pestion of the
change was due to fbrotic discase?

Da. Dravruss: [ am quite certain of thie ahsencn

“of a significant amount of fuid. The leit leal of

the diaphragm is very sharp, aad the usuai tapered
sign of uid extending up the posterior gutter is
lacking on the richt side. _

Dr. Avowtzs: Onc other point is that even
though the right hemidiapiiramm was elevated the
liver extended 2 ﬁngmrcaddu below the right
costal margin. So [ assume thac there was signifcant
hepatomezaly.

Dr. Drevryss: [t is certainly suggested.

Da. Kxowezs: As [ see it, the argument in this
case rests on four key Sadings: . the discase was bilat.

- eral and hedh picural and parenchymal; the patieat

had persistent chest pain’; crosive dissolution of the
ribs had occurred: and a rightsided Hoener syn.
drome had developed. The last three. features sug-
gest a maligrant process and remove the discase
from the simpie class of just a fihrotic reaction to as-
bestosis. The only conciusion that [ can reach is
that Tic had chronic pulmonary asbestosis, aad that
a comphc:non of some type had developed.

At this point perhaps a brief historical review of
ashesiosis is in order’ Asbestos is 3 Greek word
meaning unquenchable or unconsumnable in the
sense of beinge indestructible. [n 430 1. C. the Ro-
mans discovered that clothing made of this {lexible
fiber facilitated the colluction of the ashes alicr cre.

. mation. Tis contemporary use is as insulsting ma-

wrial for pipes, iinings {or chemical coniainess and
brakes on automwiles, insuiating siabs and shingles,
Srcﬁ_::h&cr suis, theater curtains and underesating
for ships and automobiles.! Two years ago_ pwie
monary_ashestad's was rvnoncd in \(..ssac‘x..sc".s in
a man witose occupation mncuded § mr-n.ng‘«m.cr-
comnc an ¢’ the, maiemal et bac saasniaic
Dase with_abeut 30 _ner cont ashestos._znd s bad
tUC puimonary asoestotis.  Asoestos is the name
QiR 10 3 semics of rmnerais compased of cerzia
fibrous silicates, magnosium and iron. [t is mined as
crushed rock and is then ecarded, woven and spun
or ground and :nixed with cement or plasiics. Cana.
*
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da, [taly and Seuth Africa penduce most of the mine

eral. The dust given sl during the manalacuuc ar
even during the installation of insulatiag material
& usually’ around $ o 10 millimicrons in diameter
and may be as long a5 30 miilinvicrons. The longer
fibers scem to ve tha most discase proveking., Ac-
cording ta the current view the disease is produced
purcly by mechanical irritation by the inhaled &-
bers, although chemieal ieritation is considercd an
important [actor by some authoritics. The asbesios
bady is flound cither uader the sain or actually in 5
pulmonary parenchyma and coasists of a centrna)
asbestas fiher surrounded by a protcin sheach heavily
laden with iroa sale. [n addition, there may be true
granulomatous inflammation around the ashestes
bodics. The discase is most heavily confined to tie
tower lobes of the lungs and may give rise to be:h
extensive pleural fQrosis and nodular intersitial
parenchymal fibrosis.
The firse case of asbestasis was dccnbcd as recenily
1907,> even though the material has been used
for conturies. The discase may develop anywherz
froin ten months to as long as twenty vears after ox-
posure. The most cammon symptoms are dysprca
and a dry cough, although the discase may remain
asyinptomatic and be recognized incidentally on a
routine radiclogic examination of the chest. Tie
x-ray films show a variety of fndings. These may
be striking pleural fibrosis, with or without calcifica.
tion, or a dilluse intertitial Abrosis or a fine noduiar
fibrosis with A ground-glass appearance may pro-

. dominate. The lower lobes are most heavily invoived.
- Pleuropericardial adhesions giving a very shagey

appearance to the left heart border on the x-ray
films sometimes serve as 3 clue to the diagnosis. In a
case that was reported from Eagland® post-mioriem
pictures of the lungs dramadcally illustrated the
tremendous pleural fibrosis that sometimes occurs as
a manifcstation of asbestosis, with heavy involvement
of the lower lobes and the fissures, in additien to the
characteristic interstitial pulmonary fbresis with 3
fine, reticular, mottled appeanance.

Asbestosis may be associated in more than 3 for-
tuitous fashion with a pleural mesothelioma. Inves-
tigators in South Africa® found 33 cases of meeatheii-

- oma over a period of four years:among the peoule

who worked or lived in the Cape asbesios-mining
felds. Asbestos fiders adjacent to the developing
mesothelioma were demonstrated ia only 3 of them,
however. Regardicss of wiether or not the picucal
mesothelioma is causally related to asUestosis, we
must consider witethier the nonspecific pleural Abrosis
of asbestosis exisied in this patient or wiether the
nleural discase was a true picural mesotheiicma.
The two pleural bdiopsies leave us with oniy a siim
chance that a mesothciioma was. missed, aithough
the neoplastic ceils may be 50 sparse and Wdie fibrosis
so predominant in these tumors that even t(wo
negative biopsies do not rule out the diagnosis. Tae
clinical course is compa:iblc with zhis type of wmor,
as i3 the associated asoesiosis Mesotheliemas are

and cven the dia; :lxn~u and on rare occasion extemd
throuch the dmplxnuu into the liver. Perhaps
eroced ribs, the [Tomer syndrome and the aepais-
megaly in this case indicate invasion of ail three of
thiesa arcas by such a tumor,

There scems to be general agreeineat at the nrese
ent time that broncliogenic carcinoma is associared
with ashestosis. The cvidenee is inferential but per-
suasive. The iacidence of bronchogenic carcinoma
in cases of asbestosis is 13.8 per cemt.*’ and there is
3 much higher incidence in (he femaie allicted with
asbestosis than in the {emale pepulation ac iarge.
The cancer is almost invariadly found in the lower
lobes. where the concentration of asbestos - fivers &
greatest, in contrast to the predilection of aronche-
genic carcinoma for the upper lobes of the lung in
the gencral population. [n 1933 Isseibacher and it
asociates,” in studying® tiiis association ia 2 case
from this " hospital, observed coexistent squamous
meaplasia in the affected aic tubes and spesuiad
that the chironic mechanica} irritation by lhc ashesics
fibers produces the cancer. The average period of
continuous cxposure to ashestos fibers before lie do-
velopment of the cancer is between sixteen
cighiteen years, |
" In this case I suspeet thae a pleural mesatiwelioms
or, less likely, a3 bronchegenic carcinoma was super-

‘imposed on chronic puliianary asbestosis, as judgre

by the persistent chust pair, the erosive dissolution af
the anterior ribs and the development of the Herner
syruirotne. These three findings wke the picural

disease out of the reaiw of the simpie pleural fbresis

: of asbostesis. Can the chest pain ae charzctern.

further? * Was it so-called post-d‘.oncmnm'f chest

in enmgrafied oa the initial chest pain, or did &«
start-and - finish -in the area corresponding 2 the
destroyed rins?

Da. Eartz W. Wu.'"xa. [t was my imaression
from wiking with the pacisnt that ne inidaily ox-
perienced a sensagion of tightness in the chest, not 2
real pain, and then superimposed on this discomism
he did have posi-tharacotomny pain. The oz
surgeon who saw lim appaready thought se. iec.
because he performed an iatercasial ncurveiamy.

Da. Kxowtes: Did the pain ever corrcspond i
the area of ihe croded ribs?

Da. Witxixs: By the tme that we saw him it €&

Dr. Kyowtzs: Was these any pain whaloeve:
in the aner arm, the shouicder or the upper sorda:
of the thorax?

T Wizkins: Ne.

Dr. Kxowtzs: That iaformation is helpful in |
negative wav. I'd aiso like 0 ask if clubving wi
nresene. Clubbing ¢an accompany ashestosis. and
is particuiarly conuuon with pieurai
occurring in over Nl the cases.

Di. BeNjasus CasTLEMAN:
bing. -

D Knowees: Was
bestos Sbers?

meseinaiion:
There was no ca. -

tie sputum examined {or a.-
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Da. CasTimstan: The sputum  was examined
i ch ¢ {ls and ashestos Gle d neiti
for both tunor cells and ashestas GLers, and neither
were found,

Ta. KNowwrs: Ay armument is becoming loss

ienable Yy the mwarent. Were Wic so-callei ashestos”

corns obscrved on physical examination? These are
small, nacdular Abrons areas hat. may develop on
the hands, anmns-and legs of peopierwno work with
asbesios (ibers.

Da. Castrzazan: Noae were {ound.

Dr. Kxowezs: [ should like to sar a word about
the pathoiogic piysiology of this discase, although
it requires extraordinary cnurage o stick with my
criginal premise after all these questions have Leen
answered ia the acgative Pulmonary ashestosis is

~ commonly associated with the diveoiar-capillacy-block

syndrome.* The full-blown syndromne is characterized
av reduction in lung volume, unohstrucied air fiow,
inereased respiratory rate and ordinasily cysnosis on
cxereise, but with a normal carbon diovide level or
cven miid rspir:.tow alkalosis since there is 20

~ obstruction to the diTusion of carbon diexide.

\Wkat clse should be considercd in the differendial

wiarnesis? Tubestulosis and {ungous disease such as

actinomycasss are possidilities, singe bSoth cause picu-
ral fiorosis and biiateral chronie cisease, but there
was no-evidence of chronic infection in this patient
Fungous discase, with tie exception of actinotny-
cosis, does not crode rids but causes 3 periosteal

-profilerative reaction. So c@n c.srmss thase two

dxas:nosa.
The presence of Gie Horner ssndrome bothered

e considerably, but there is no question that a nco-.

olastic mesotheiloma, by invading e lower cenvical
nglions and sympatheric fibers or the upper thorac.
‘c fibers, could be respoasisie for this condition. The
{act that it was aoticed soon alter the operation
ade me worry about metas:atic disease or oven a
tttle infaret in the mcdulla, but with no other
asjociated neurologic fAindings of the so-called lateral
meduilary or \Walicnbery syndrotne one has to place
tze cause of the Hormer svwndrome peripheral t0
the spinal cord and 0 the meduila. A\ superior-
sucus wmor with invasion of the sympathetic stel-
Ltc ganglion or compression of die steliate gaaglion
by 3.cervieal nib, perhiaps due o manipulation durs
izg’ the opcration, scems unlikely on both elinical
and radiologic grounds. A firal point to be explained

1. the clevated alkaiine phosphatase level. It is pos--

s3le thas the high value reflected mictastases to. the
song or the liver froin a broachogeaic carcinoma,
3ut T iaterpree the eicvation of ihe right leaf of the
diaphragm as a sign of significant hepatic ealarge-
ment and choase to say that a pleural mesothelioma
:avaded the diaphr:;:m and also the iiver.

My conclusion is timc¢ this maa suifered from pul-
monary asdestosis, with diffuse pa’c".cm'rnal inser.
itiai and nodular Abrosis as weil as exiensive pleural
Zarosic In addition, T believe that e had a plcural
=esothelioma ratner than a bronchogenic carcinoma
wucked away in tie right lower lobe. I ase that

.
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chnice on the ncTative evidence — that is, the neza-
tive hronrclioscanic study, the nonspreitic radiolagie
findings witih no suggestion of a locaiized mass and
the acgative sputiun examinations. [ think that the
operation was another right-sided tioracotomny, with,
I hope, pleural and pulmenary biopsics. and per.
haps even hionsy of a diseased nb. doub( wigther
curative surygery couid bhe done.

Da. Lasax Soutrtemr: Why do you :hm. the pa-
tient lost so much weight?

Dr. Kxowezs: [ aurbute the wc:ch: loss w0 the
debiiizauing cffcess ol clronic pain and ultimate in.
vasion of tiw iivcr, either by metastatie discase or 5y
dircet extension. Lass of appetite may be ihe xey
symptomn of Liepatic involvement.

Da. l\r\'\r'u T. Birn: DiiTuse h.nz d.xc:uc,
whether or not of occupaionzl origin, may resuu
in weight lost. This effect is probadly a maniiescation

of persisiens nypoxia. For cxample, the presenting

complamt of the patieat with pulnonasy enpiiyiema
is often prm."c.u.\-c weight loss.

It is important to note that the c-;s.al...-u. form - -

and size of inhaled particles may determine tiie ree
sponse of tiwe host in pulmonary discase associazed
with occupational exposure. Crocidoiite, one of the
‘several varictics of asbostos fibers, may give sse not
only to parenchwvmai and picusal disease bui aliso
o0 peritnncal manifestations* Clirysotiie. 3MgO

2Si0: * 2H.0. is tie main asbestos of commereiai use.

Da. Castizatan: Dr. Isscibacher, do you have a
comment?

Ne Kuat J. [sszt.mcnr.n: As Dr. Rnowiss mer.
toned, in 1933 we beeanie interusted in 3 passibic
relation between asbestasis and the develonawnt of
bronchogeaic carcinomur. [t seemed . importaat to
document sueh 2 eclation, if it existed, because of
the magnitude of the ashestos industry in citis coun.
try. We were imoresred by ithe preponderance of ine
volvemene of the lower lung when the carcinoma
occurred in association with asbestesis. Another fac.
e pointing loward an association of the two cm-
tities was the Lignh incidence of bronchoganic carci-
nota == nameiv. 13.8 per cent.” A third feature,

which Dr. Kaowles has empiiasized in this case, was

thie biiaseral nature of the discase. In view of th
occupational hisiory in the present case, [ find Dr:
Raowles's diagnoasis mast attractive.

Cuvicas. Diacyoses
2 Asbestosis,

? Carcinomna of lung.

Dr. Joux H. Rsowtes's Diwexoses

Pulmonarny ashestasis.

Meural mesathetionma, with invasion. of mwediase
tinum, chest waii, right Semicdiapheagm and
liver.

Patitorocicar Discussion

Da. Castiznian: Dr. Moenaco, will

you ted us
wnae vou found at the first operation’?
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‘pleural changes wers most consisten:

2

.

Da. Axtuoxy [ Moxaco: Tre operation pere
formed at this hospital was, as Dr. Knowles has fore-
told, an open bxonw of the pleura and lung. Tae
parictal pleurs was maw:d.y thickened, in some

_areas to a thickness of 2 o5 3 em. It was markedly

fibrotic, Sut also seduiar and in some portions stony
hard, and a generous niopsy of a stony-hard ares
was taken. The underlying lung was 3iso fibrotic and
nodular, and we made a wedge excision of a nodular
area. [t was our :mptcsaon a: tawe tme chag the hmq
“changes were most comsisient with some type ol
granulomatous discase of the lung, and that the
with either
scvere chroaic pleuritis or metastatic invoivement of
the picura.

Da. Castrzatan: Examination of the biopsy speci-
men revesled very cense pleuritis. There were masses
of collagen with a few saucred lymphocytes, which
are characteristic of the dense, Sbrous, chronic pleurni-
tis that onc cominoniy finds in patienis with asbes-
tosis (Tig. ¢). In facy, when the pathologist secs
this. type of picuritis he should look very carcifully
for asbestos bedics. Ve searchied for evidence of 2
mesothelioma, but in mast of tie fields found only 3
pieural reacton with normal masothelial ceils, as is
secn with any chronic pleusitis. The mesothelial
cells were smail and pericctly normal and certzinly
did not suggest a mesodaclioma. Rnowing that as-
bestos bodics are ofien covered with iron and appear

brown or very dark in the section, we hunted ftor’.

pigme.nu:d arcas and in one field were rewarded by
finding long, commugaicd, brouwn structures thae dic
prove to be asbestas bodies (Tig. 3). Ac the time of
“this operation, therefore, we were able to make a
diagnosis of severe, ciironic nNicurids, undountedly as-
sociated with ashestosis. No tumor ceils were seen.

Dr. Wilkins, will you tell us the {ollow.up?

Dr. Wixins: After discharge the patient was
followed at first in the clinic. He did net do weli.
The pain was not relieved, and the dyspnex became
more marked. He began w0 complain of abdominal
pain and distention, 3nd az one time intestinai ob-
struction secmed to Se ceveloping. When he re-
tumncd to the hospital three woeeks after the operation
we rapidly dewnmined that he did not have intes-
tinal obstruction. It wzs bard to escape the clinieal

" impression that this man had 3 malignant process,

as Dr. Kaowles kas implied. The only other avenue
thac we couid sursue 0 establish that diagnaosis was
study directed toward ihe liver. By means of 3 peri-
toncoscope we “suneyed tie surface of the lm:r.
which was swucded with lLttle white nodules that
locked like metastatic tumor, and we were actually
able t0 do a avedle-aspiration bionsy of these nodulcs
through the peritoncoscope. Ia :.ddition, the perito-
ncal suriace ot the endre upper poman of the 3b-
douten was covered with what agpeared to be carci-
noma, 3nd we 00« 3 direct biopsy of 2 nodule ia
that region.

Da. Castrzaian: [ assume, Dr. Raowles, tha: vou
are reassured now that you kaow that a nodule, at
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Ficuaz 4. Dense, Collazemous Plesnitis, (X200)

Fiouur 8. Small Croup of Asdenzar Lodies. [ X+10)
Note ire regctive Aomencoplastic mesathelizl ceis acioc

least, was removed from tie abdowmen. Micrusconical
examination of this codule reveaied, in sddition o
titg previously observed codagen. large cmu.cu:.i-
like ceils, which were much larger wian those s
on the pleura, and on tite dasis of iis Lionsy we
couid sav dednitely tha: this was 3 malmant \esion.
We were not certain witeliier it was 3 micsoihcloma
or carcinoma, but breause of the demse couagen we
leaned 2 little towand 3 ncsstiwsioma. witichh ¢an Le
predominantly Sbrous.
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‘ITie patient dicd 1en davs alier this eperatian,
st autopsy the entire right side of the chest was ahe

.?(mu.-d by dense fibrous tissue that in many places

was obviously acoplastic. In the region of the rigiit
:awer loie the pieura had a thickness of as.much as
3 ¢enn As De. Kaowles surmised, the picural tumor
~ad extended through, the diaphragm zad overiay
-ie surface of the liver (Fig. §). However, the paren-
ziyma of the liver was spared exeepit for 2 fow sinall

~etastatic aodules. The neopiastic tissue extended.

‘nto the lower lobe of the right lung, producing the
werated or cobblestone imargin, as it projected (rom
ihe pleurz into the lung, that is characteristic of tie
mesothelioma. The left lung was also involved by
:his dense pleural tumor, and dere were a few smail
raciastatie nociules within its paseachyma,

'~ The ucmendous inass of the mesothclioma in-
-alved the ecatire mediastinuin, and camprossion of

¢ subciavian veins on the right side accounted inr -
-~e llorner syndrome. The tumoe extended dowi-

v involve the pericazdium as weil, ard there were
»vo unall nodulss on the cpicardium. From the
aleura ic extended into the rids, as was scen on the
<y fims, and two of the ribs were completaly
“asureyed. The vertcbras were also involved, ao: by
miree? extension but by actual metasasis. As [ men.
“:oned, the auge wmor extended down {rom the chiest
and overlay the righs lose of dic liver, and when it
738 pecled oif noduics were scen on the surface of
=2 liver. The omentwn was complctely covered
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icuan G, Sacttal Sectivn threugh the Luiver Labe af the
Righe Laagz, Diaphragm and Licer.

"Yu mesotheiioma emcireles the luric (aboce) and orverlie:

the gricrior jurfcee of the lizer (below). Note the pieural
noduies exiending inta tine ‘uag parenshjmia.
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with mesothiclioma  impianss, wiich were present
throughout the abdemen, espeeially in the reqion of
the rigint lower auadrne over the ¢ceoun, the ascend-
ing eowon and ihe tenminal ileun

Microscapical examination of one of the metastases
within the left lung (Fig. 70 revealed :nesothelial
ceils with a urmendous (ibrousetissue counterpare,
which is characteristic of the musediciioma, as |
indieated (Iig. 8). In fact, 2n occasional mesatlicii.
cma is almost entircly fhrous, and at tmcs it is very
difficule (or the pathiologist to differcntiate it {rom
merely dense collagen or 2 fibrosarcoma. We xnow
from cxperimental evidomee that the mesotheliota
cell, witen grown on tissue cuiture, may produce col.
lagen, and that is.what it was doing in this mctas-
tasis. On the othwr hand, olicr mesothicliomas are
prediominandy wade up of large mesothelial eells,
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sometimes in.an acinar or pagillary arraagement
Ta fact, many of the ¢zses in which a tumor has
been deserised as 2 complication of asgestosis and
aalled an adenocarcineina of the iung probabiy be-
long ia the category of mosothciiomas rather than
_adenocarcinomas. In this metastasis we were abie
“to find a.very nice asbesios Sody among ke muso-
theiial tumor cells (Tig. 9).

4

. h'.

~andS
- -y "---5s
Sremg

Frorax 9. Aibestos Bady uavthin a Sibrows Area of the Meso-
theliome (2he . .uqfu;u Horizonsa! Structure in the Lowe
4r Third of the Photoyrepn). (X6GQ) |
. Just a {ew months g0 we saw another case of
_mesothelioma. That patent had aot been expesed
. to asbestos, but the case srought out a number of
intersting  points about this iype of wunar. The
pleura was very dense, as-in the case uader discussion
today, and the turmor had similarly exiended cdown
through the diaphragm to the abdominal cavity,
where loops of small bowel were interadherent de-
Quse of the resultant peritoneal thickeniag, "which
was composed of malignant mosochclioma cells
There has besn some discussion regarding whether
a mesoticlioma of the perizoncum can occur wittous

mvolvemnent of the pleura in cases of asbestosis. Ia
all the cases that [ have scen whe tumor has extended -

- dowa from the pleura, as it had in the case discussed
by De. Kanowles. .

I might point out that mesotheliona cells scerese
hyvalurozic acid, whereas carcinoma cclis do net
Thus, if one has {resh tissue one ean siin it meta-
chromadeally with toluidine biue, 2ad if e hy-
aluronic 1cid in the ceils is digested by spu'm:ni;
hyaluronidase it indicates w:ac the ecil is mesothelia
rather than cpichelial.

Dr. Knowirs, do vou want o comuncnt furthes?

Da Kvowtes: ['im a littde distrossed c‘mt on two
pleurzl samples we siil coulda’s hit sometiing that
told us that this paticat’s lesion was a r-c:ocm.uoma,
althougn [ realize that there may be a relative pau-
dty of cells, wich fizrous discase predomiinatng. The
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oti:er impartant point i3 that a mesathelioma ¢an
indeed ametastsize, as has been cmphasind by e
studies in South Alrica. Regurding vour point about
adunocarcinenia, in view of e squaiious metas
piasia that is associated withh chronic irritation Sy
Gtese fibers [ would expees ta see sauamous-ceil car-
cimema more olten than adenocarsinoma. [s that
not true? .

Da Castunyan: 3 about half the reporied cases
the tumor has been squamous<ell earcinoma, and
T agree that it is what oae would expect. If we bee
leve that the asbesies body is aa irrizzny, it is logical
0 assunmwe that it sumulates squasicus mewaplasia
i3 the broachial or the bronchislar epithelium, which
then may progress to carcinoma, but in the case that
Dr. Isseibacher and his associates reported, for exame
ple, although there was squamous metaplasia ke
carcinoma was an adenocarcinorma. Perniaps the e
sion was 3 mesotheliomal -

Da Paur S. Russze: Dr. Castleman, [ krow
that the degree of invasiveness of these twmors
vasies considerably, and thae they sometimes romsia
con..:ed to the pleural space for a rcn;r‘...bly long

tme, whereas ['ve encounered seine that invadec
into the chest wall and cven into e adbdamen, as
in the case that you referred to. But [ have ncver
seen 3 moesathclioma with {avoivement of the bone
Is that 3 commmon octurrence in your expesience?

Da. Castiostan: In the cases in which the meso-

thelioma does meistasize bore Wvolvanent is zot
iafrequent.

Da. SoutTer: Isn't there a2 teaigm iype of meso-
aolioma alio?

Da. Casteesiax: There is 3 lesion that is chasze-
terized by proliferation of denign mesothelial eoils
This may occur with any chronis infecion; for ox-
ample, tuberculosis eaa stimulaie the mesothclial,
cclis sufidently to provoke sa apnearamce tha: is
alost neoplastic. It probadly is rot 2 true tusor,
bui there are cascs of so-cailed benign mesothelicma.

Axaroseat Duacxoszs

Pa.moncr- atbesiosis. )
{oural mr:atlt: loma, olaicrel, with exicnsion
into luny, mediestinum, pericerdium, rids,
diaphragm and iizer snd with metasiases to
lungs, liver and vertebras.
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