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MESOTHELIOMA ASSOCIATED WITH ASBESTOSIS
A Rejiort of 3 Cases -

Roomsrn Ho Mans v, Joss L Grosy, o, avxp WakDd M. O'Dosspni . Mo

A study of 31 autop-ies of patients dving with pulmonary ashestosis disdosed 3
cases of peritoneal mesmbelioma. one of which was complicated by a meso-
thelioma of the pleura. In 2 of the 3 patients there was an occupational expos-
ute histors of 20 and 33 vears in an a~bestos tentile plant. Although the remain-
ing patient had dassical asbestosts of the lungs at autopss. there was no known
hhmry of industrial expasure 1o asbestes. The authors think asbestos can pro-

duce mesothelioma of either peritoneum or pleura:

SUpport the conre; ob a4 aesald

refarionship

thes present 3 cases 10

The increased utilization of

asbestos material and the recent demanstration of asbestos bodies in the lungs
of urban dwellers mas have signihcant implications fcr cancer epidemiology

in the future.

HE ASSOCIATION CF MESOTHELIOMA OF THE

peritoneum and pleura with asbestosis
"5 been 1ecognized recently. The number of
.«ses reported to date has been small and the
.ausal relationship requires additional con-
rmation.

Recent reports fiom South Africa.!+ 14
Great Britain? 3-% %11 and this countri®?

e mcriminated pulmonary asbestosis in a
aausal role with respect to pleural and peri-

neal mesothelioma. Wagner et alllt de-
sribed 33 cases of pleural mesothelioma.
which thev related to asbestos exposure.

iomson?® associated 7 cases of me-othelioma.
tin the pleura and 3 in the peritoneum with
ulmonarv asbestosis.

Selivoff. Churg and Hammond? described
i ocases of plemal mesothelioma and 6 of
‘xitoneal mesothelioma in 307 consecutive
wvaths among asbestos insulation workers {rom
Dinian 1943 through August 1864, The same
wthors found asbestos bodies in 12 of the 13
nesotheliomas in the Armed Forces Insdruce
Af Padd hology material upon review. These in-
restigators emph.mhd the ll’npﬂll“lll\t of a
. l]l“’(‘lll search for asbestos bodies in the lunes
of autopsied patients who have mesothelioma.

In a scudae covering 1940 throuch 1903 au-
psies were performed on 34 patients with
“thologic evidence of asbestosts at the Lan-
Wer General Ho\p]nl 22 patents had

"Onduwenu carcinoma: 3 individuals had

From the Deparmments of Mahiane and Pathology,
FInQister General Hospital Tanaasten Pa
Received for publicanzon \ugusg 27, 1900,

o

mesotheliomas of the peritoneum and une had
assodiated mesothelioma of the plema.

The 3 patients with mesothelioma had been
admitted to the medical or surgical service ot
the Lancaster General Hospital. Two of the §
individuals had been emplosed in the same
plant involved in the textile phawe of the
asbestos industry. We do not know the man-
ner of exposure of the third patient.

Casx RFPORTS

Case T (S.B.. D-65320.. A 53~ ear-old male
factorv worker was admitted to the hospital in
October 1964 with a chief LOHII)L’IIII[ of ab-
dominal distress and distention of 2-week du-

ration. He gave a historv of smoking a pack
of cigarettes daily for most of his adult Iltc

On physical examination. the pauent ap-
peaud to be chronically 11l Rales and coarse

rhonchi were heard throughour both lung
fields. The abdomen was distended: shifting

dullness was present in the fanks and tvm-
panic percussion was elicited over the anterior
poruon of the abdomen. There were no
palpable organs or masses in the abdomen.
The bowel sounds were normal.

The blood count. urinalvsis and blood in-
dices were within normal hmits. An x-rav of
the colon was not remarkable except for evi-
Jdence of ascites. Infiliration of the bases of
both lungs. bluntung of the costophrenic an-
cles and adhestons 10 the diaphragm weie
present on \-rav studv. Calcificatton over the
ticht diaphragmaric amd mediastinal areas was
present. The x-rav findings were mnterpreted
as companble with the ibross assoviated with
asbestosis. A histony of cxposure to asbestos
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dust was obtained. He had worked in an as-  white. coalescing neoplastic nodules. The in (ae II R.B
bestos plant from 1925 to 1946, dividual nodules were 6 to 8 am in diamet- , .. j5ed in an
A clinical diagnosis was made of asbestosis  and invalved both lobes. vl admitred
with mesothelioma of the peritoneum. An Thorax—The lett lung weighed 330 Gn ol in June 1
abdominal paracentesis vielded 3.100 cc of and the right weighed 100 Gm. The parer. anitis involvi
ascitic fluid. which contained clusters of chyma was grav-brown and of increased con i complain
avvpical cells thouzht to be malignant. One  sistencv. .. zthe lawer a
week later a laparotomv disclosed generalized Histopathologic examination—The serow.. atulatlv ac
abdominal carcinomatosis: 3.4 cc ot ascitic  cells ot the perntoncum showed marked pro sasion and
fluid were 1emoved. An omental biopsy showed liferation and formed sheets and strands o | 2 He had a «
a malionant neopl sm with a papillary pattern  tumor over the spleen. pancreas, colon. ap ©y admis<ion.
which could be ¢ither a mesothelioma or meta-  pendix. omenium and liver. The neoplast. | ..t cmoli
static carcinoma. cells had eosinophilic cvtoplasm and vesiculz | On phsical
Two weeks following surTert the p'ulen[ nuclei and many had vacuolated C‘[Opl’l..‘ whrile and 1
again was distended markedlv: a paracentesis  The overall arrangement of the neoplasm we o1 fields
was done 6 HOD ¢c: and nitrozen mustard was ~ pseudozlandular. Much of the liver substam ! wie intermrete
instilled into the peritoneal cavity. Nine davs  Wwas replaced by mesothelial cells which mai: Cer por Hions
later. prior to discharze. a final paracentesis  tained an adenomatoid pattein but in son v thouzht
was done and 2 cc of fluid were obtained. @réas they formed a <pindle arrangement 5. -t films she
Followinz the patient's discharge, the asciric roundsd bv :’ﬂ)rOUS tssue, }\'here the n« - Gotne and i
fluid gzradually reaccumulated: the patient be- ?%3_’“1, ‘ﬂm“df(: the muscularis of the app: . Washesten we
came weaker and eapired 4 months after div- tac patisrn was tubuI’ar. Several of b ©loved, Bre
charze from the hosnital. parapancreatic l}rpph nodes contained met - ey were
PO‘?"ZO‘Yf’f”” o “'{‘H" ow (S B AnT s On [RK»lC p':‘,"U ars 'IG\IOHQ. . ] 1 \Ia"( "]
' The woscerzl plenra wis Ohratic and 0 o 3o

external examinztion. there was marked
atrophy of the <eletal musculature of the
bodv., The abdomen was distended greatly
and had a 1 «m healed midline surgical scar. 0 respiratory svstem was free of neoplat -

Abdomer —A\bout 1600 ml of rellow uzela- Ewential rnatholozic diaznoses were as If 4
tinous fluid was present in the greater veri- 1.0 diFys: malienant mesothelioma of v i e bies T oo
toneal space. The peritoneurn was partalls peritoneum: neoplastic extension into U
conered by gravewhite nodules and plaques  Lver and an-endix: tumor metastases ma
which voried from a few millimeters to 6 cm DBTZ}DEHCT(T.’;&C IV_'mph nodes: moderatelv .
in lengtie Tumor tissie was ~een in the <193 anced puimonaly ashestosis: acute pury !‘
of the meentery larve and <nall bowel. liver bronchitis: recent mixed coazulation
and spleen. The Hver weizhed 2569 Gm and  embolus in ¢ mnediumssized pulrﬁonary arten
aver half of its olume was replaced by agrave ascire< and cachexia.

lune? parenchvma was rcplaced extensivels ©
hialinized fbrous connective tissue. 1¢
bronchioles ¢omtained manv ashestos boar
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Case I ¢R.B.. D-37201,. A i0-vear-old male.
«mploved in an asbestos manufacturing plant,
was admitted to the Lancaster General Hos-
vital in June 1962, with a diaznosis of pneu-
~1onitis involving the base of the lefr lung. His
hief complaint was fever and distress involv-
ing the lower anteiior chest. The pain became
sarticularly acute about one week prior to
«dmission and was aggravated by deep breath-
7. He had a cough until about 4 weeks prior
ty admission. The cough subsided when he
copped smoking cigarettes.

On physical examination the patient was
febrile and moist rales were heard in the
"mg fields on auscultation. The chest xrav
\as interpreied as showing fibrosis in the
swer portions of both lunos and the changes
were thought to represent asbestosis. The
hest films showed no change from those taken
11960 and in 1961. The patient had been

n asbestos worker since 1929 and suill was so

uploved. Bronchoscopy. sputum culture and

“tology were essentiallv negative.

In March 1964 the patient was readmitted
~ith a $-week history of swelling of the abdo-
“en. anorexia and malaise. Cough and dyvspnea
"veloped as the abdomen distended more.

Phisical examination disclosed bilateral

~lar rales. The abdomen was distended
"ukedly and signs of ascites were present.
{7 blood counts. blood indices and urinalv-

* were not remarkable. The heart was not
“lnged. An xrav film of the chest showed
iderable elevation of the diaphragm. Mul-
le densities were present in the lower lobe
¢ the left lung: otherwise. the chest film was
“haneed from the one ralen in 1962, The
“Htwas not enlarged. On the fourth hospiral

dav, paracentesis was attempted. A smail
amount of thick mucinous material wias ob-
tained, which on cvtologic examination showed
clumps of malignant cells. On the tenth hos-
pital dav the patient had exploratory sumgen.
There was extensive carcinomatosis with
“sheets” and “cakes’ of tumor tissue over the
mesentery. peritoneal and omental surfaces.
The patholozic report on the biopsied mate-
rial was poorlv differentiated carcinoma. The
patient was discharged. but was seen for pe-
riodic removal of ascitic fluid. On June 14,
1964 the patient was readmitted for terminal
care; he expired 5 davs later.

Postmortcm examination (R.B., A-64-152::
The external examination showed marked
atrophv of the skeletal musculature and pitting
edema of the lower extremities. There was a
healed right rectus scar of the abdomen.

Thorax—There was an extensive adhesive
pleuritis in the right chest and. in the left. a
marked fibrous pleuritis with focal loculation
of about 600 ml of brown serous fluid between
the pleural membranes. Both lungs were of
increased consistency and the parenchvma was
reddish-brown. An 8 an white fibrous plague
covered the lateral aspect of the lower lobe of
the left lung. The risceral pleura of both
lungs was thickened and opaque. Some hilar
Ivmph nodes were replaced by erav tissue.

Abdomen—The abdominal contents had 1o
be removed en masse because the visceral or-
gans were matted together bv tumor. The
peritoneum covering the stomach. intestines,
liver. spleen and mesenterv was studded bv
the neoplasm distributed as sheets. plagues
and nodules of grav-white or pale pink tssue.
The plaques varied fiom 0.5 to one ¢m in
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thickness and in some areas the neoplasm was
seen as rubbeny nedules measuring up o 8 ¢m
in diameter. Covering the inferior surtace ot
the diapliagm was grav-white tissue about
one ¢ in thickness. Some of the para-aottic
Imph nodes were enlarged and replaced by
neoplasm. Grav-white nodules were present
on the parietal peritoneum. Thete was no
evidence af gros imvasion of visceral organs
althouch both liver and spleen were encazed
almost completelv bv the tumor.

Histopathologic examination—Sections  of
stomach. intestines, diaphragm. mesentery and
spleen revealed neoplasm in the serosal sur-
faces. The diaphragm and colon were the onlht
organs invaded by rumor. Much of the serosa
of the abdomen showed hyvpertrophv and pro-
liferadon of its cells. The neoplastic cells
formed papillarv excrescences which consisted
ol connective tissue cores covered bv cuboidal
mesozhelial cells. In some areas the tumor was
solid. consisting of large cells with eosinophilic
cvtoplasm and oval. vesicular. bland-appear-
ing nuclei. Manv of these cells had vacuolated
cveoplasm. In the colon and diaphragm the
neoplasm invaded the muscular lavers and
the pattern which the cells assumed was pleo-
morphic. pseudoclandular. solid and papil-
larv. The capsules of liver and spleen were
thickened and invaded by papiiliry mcso-
thelial tissue.

There was moderate hvpertrophv and hy-
perplasia of the serosal cells covering the
visceral pleura. At some levels the neoplastic
cells had proliferated into clumps. A similar
chanze was seen in the parietal pleura and
in some of the alivenli. No neoplasm was
found in the bronchial epithelium or walls.
Manv asbestos bodies were seen in the bron-
chinizs and there was a moderate degree of
diffuze fibrosis of the lungs. Hilar and paraor-
tic abdominal Ivmph nodes contained papil-
larv neoplastic metastases.

Es<ential patholozic diaznoses included the
followinz: diffuse m2liznant me:ochelioma
involiiry e pevitoneam and nioorar neo-
plastic invasion of the colon. diaphrazm and
longs: neoplastic meastases to hilar and
parasriic abdominal Ivmph nodes; pulmonar
ashestosiss bilateral chronic adhesive fibrous
pleuritis: cachexia and marked edema of the
lower extremities.

Ca-e IIT (BN, CE561 0 A 60vearold laun-
drv wworker was odmizted 1o the hospital in
1955 He= had an acute onsct of rizht upper
quadrent and richt lower chest nzin with
chillx and fever. On evamination 2 pneurno-
nitis in the lower Iobe of the rigzht long wis
indirzied. Chest xrav 1evealed an elevatesd
tight dlaphrogm and mottled abnormal densi-

Caxcrr Adpnl 19668

Vol

ties Iving above and posteriorly. The patie
nuproved on antibiotic treatment and w,
discharged.

In November 1933 this patient was rea.
mitted becruse of 1ight upper quadrant d.
tress.  Gallbladder x-rav and  intravene,
urogram wele newative. A stomach and ¢
odenal nrav showed a small duodenal ule,
i the duodenal cap. The chest x-ray reveale
elevation of the 1ight diaphragm and scanir,
of the right lower lung field. The pater
improved on an ulcer program and was d.
charged.

In January 1959 the parient was admitie
again because of right upper quadrant dn
tress. On phisical examination the patient w.
obese and had generalized abdominal tende
ness. No palpable masses or organs wer
found.

On Januarv 20. 1959 an exploratory lap.
rotomyv was done and extensive carcinomatos
was seen over the omentum, gallbladder ar
liver. Several liteis of serous fluid were 1o
moved. The pathologic study ot the biope
material disclosed a papillary malignant ner
plasm. probably a mesothelioma. The patier
was discharged and had multiple abdominz
paracenteses as an outpatient. He was rea.
mitted in June 1939 for terminal care an
expired o davs later.

Postmortem examination (G.M., A-59-15+
The bodyv was fairly well developed. A 15 ¢
scar was seen in the 1ight upper quadrant ¢
the abdomen.

Abdomen—Abour 400 ml of turbid flui
was present in the greater peritoneal spac
The abdominal viscera were encased by tum~
tissue. Both visceral and parietal peritoneur
were studded widelv with gray plaques an
nodules. Similar masses were seen in the seros
covering Iner. spleen. gallbladder. stomac’
intestines and urinary bladder. Omentum » -
replaced by <olid grav-white tissue. )

Thorax—Grosslv there was a moderate:
advanced bilateral fibrous pleuritis. Tk
Iang wvers reddbh-brown and of increass
consistency.

Histopathologic examination—The sero?
cells which made up thewe tumor rnas<es h
a mixed pattern—paptilary, adenomatoid ar
solidd masses of mesothelial cells. The ne
plasm was confined 1o the capsules or <ero
of all visceral organs except the (olon. In
orzan the malignant cells invaded the oul”
mu-cular laver. Ashestos bodies were evide™
in the fibious tssue wwen in the hunzs. .

Esential patholozic diagnoses included U
followinz: ¢iffuse maliznant peritoneal me
theliomna. neoplastic exrension into the voall
the rolon: old hilateral fibrous pleorits a®
donars asbestosis.

imm———— e ————

Rt

£

e i KA ARSI S+

w1 \

Disct st

Thexe 3 patier
esotiieliomas. In
auted o the at
Lmtizuraton of o
ovpt ton the spin
oseent 1 the Ine
In the second pa
amarily a peritor
sangement was fc
Lsolid masses of
:enomatoid patte
< was inmvolhved
vwrurophic and
Ine mo1phologic
»¢ fibrotic pleura
renchyma small
1€ present in se
sance. we  thinl
zted independent
oIV in the serosal
ad pleura. The
~coonized only in
The third patien
~zsothelioma whic
~topathologic pat
~.eonly organ invo
“lasm was confined
\ll 3 patients }
Many asbestos bodic
~d diffuse fibrosis
“=se mndividuals.
No ashestos bodi
“meum. the perito
1 pleura. hilar o
Lefe structures we
“restinal tract. In
“cz of ashestos hod
17 parenchyma.

C

The exact perioc
-t is known for

b)) had been em;
D20 vears (1926 te
si-vear exposure -
1OMas were Tec
ctively, after t
“re 1s no inform-
" our third patic
“ lacal ashestos pi
The patients with
© 2N ashiestos texile
ration since the



Vol g

ch }J.lt)pm
t and .

. wWas read
adrant dJj.
intravenoy.
ch and dy
denal ulcy
ray revesled
ind scartin_
I'he patiem
md was din

cas admitiod
nadrant dis.
e patient wa.
ninal tende:-
organs were

oratory lapa-
arcinomatosis
Itbladder and
luid were re-
of the biops
walionant neo-
t. The patient
sle abdominal
He was 1ead
anal care and

Mo, A-59-1538.
oped. A 13 em
er quadrant of

>f turbid fluid
ritoneal space
icased by tumor
‘tal peritoneum
w phque> and
ren in the serost
adder. stomadh
. Omentum was
issue,
s a moderateh
pleuritis. The
nd of increased

on—The serosal
amor masses had
wenomatoid and
cells. The neo
apsules or serosl
the colon. In this
avaded the outer
dies were evident
the Tunws,
wses included the
t pcnmmnl mese
siinto the wall of
rous pleuritis and

A e

f
i

!

- A SN T

‘v,.‘_‘.?
Noo 4 Nisorariionrs Nssocr:
Disct ssioN o Patnoron
These 3 potients had gnoliznant diduse

In case I the neoplastn was
The mmpho]ovir
was adenormatoid
fibrous stroma

mesothelions.
amited to the abdomen.
cmfizaration of the tumnor
eneept b the spindle cells in a
1 seen in the liver substance.

In the second patient the meothelioma swas
ptimarily a peritoneal @yowth. The structural
artanzement was for the gieater part pavillary
but solid masses of larze cosinophilic cells and
adenomatoid patterns were seen. The pleura
A was nohied and the serosal cells were
Inperophic and showed focal hyvperpissia,
The moiphologic pattein was tubulay where
the fibrotic pleura was imvaded. In the Jung
puenchyma small ddumps of mesothelial cells
were present in some of the alveoli. In this
instance. we think the mesothelioma origi-
nated independently and perhaps simultane-
ousls in the serosal membranes of peritoncum
and pleura. The pleural imvolvement was
recognized only in the microscopic studs.

The thind patent had a diffuse abdominal
mesothelioma which was also seen as a mixed
histopatholozic pattern. The colonic wall was
the onl\ organ involved by invasion. The neo-
plasmi was confined to the abdomen.

All 3 patients had pulmonary asbestosis.
Manv asbestos bodies weire seen in bronchioles
and diffuse fibrosis of the lung was present in
these individuals.

No asbestos bodies were found in the peri-
toneum. the peritoneal mesotheliomas. pari-
cal pleura. hilar or abdeminal Ivmph nodes.
These structures were not seen in the gastro-
intestinal tract. In our experience the pres-
ence of asbestos bodies has been limited to the
lung parenchima,

COMMENT

The exact periods of exposure to asbestos
dust is known for 2 of our patients. Case

$.B) had been emploved in an ashestos mill
for 20 ~vears (1926 to 1916Y. Case 1T (R.B.) had
2 3i-vear exposure (1929 to 1963). The meso-
theliomas were recognized 38 and 33 vears.
respectivelv. after the fint known exposure.
There is no information available to confirm
that our third patient had been emploted in
the local asbestos plmt

The padents with known exposure worked
in an asbestos texile mill which had been in
operation since the tum of the centary. This

Fr5 WITH N~BF-T0OsIS -
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plant was concerned wath weasing, carding
anl spinning of ashestes. In the ea1ln sears
the pmumal danger of
dust was not known, Toe concentrazion of
ashbestos dust” before the mid-1950'3 was of
cuch dewree that seversl deparuments were re-
ferred o o> "dust holes. " It has been >zid that
indisiduals working in this atmosphere ' could
not see bevond an wmn’s fength” In 1935 as
bestos was recognized as o cause of pneinono-
coniosis and messures then were initiated to
minimisze the environmenial po]lutirm

We think mesothelioma of the peritoneum
15 a dehinite patholozical entity as :zen in
thee wopatients, Mataoret'e malignancs mimic-
ing me-othelioma is not likelv 1n the abience
ot a demonstiable primary lesion at autopss.
Mesothelioma of the peritoneum is »» infre-
quent. except in association with asbestosis,
that a causal relationship scems acceptable.
In our hospital we have not secen a case of
mesothelioma without ashestosis.

Thomsont- and Selikotf et al.¥ have pointed
out that ashestosis {requently may be over-
looked in mesotheliomas. This occurred in our
third case. Initiallv, the pulmonar\' asbestosis
had been overlooked. On reviewing the lung
sections. definite evidence of ashestosis was
present.

In 2 of the 3 cases the patients. when seen.
were no longer in an occupation associated
with exposure to asbestos dust. Two patients
had x-rav changes sufficiently characteristic to
suggest asbestosis but the third did not, even
to mdxologuu who see manv cases of pulmo-
nary asbestosis. A hich index of suspicion is
needed in 1elating asbestosis to mesothelioma.
The frequency with which occupations are
changed, as well as the widespread use of
asbestos. necessitates a detailed historv of pos-
sible exposure. At autopsv the presence of
pulmonary asbestosis mav be overlooked very
easily.

Our 3 patients had extensive fibrosis of the
lung parenchyvma and characteristic asbestos
bodies, px‘c’ientinw the tvpical changes of pul-
monarv asbestosis usuallv seen as a resule of
occupational exposure. Recentlv. however,
several investicators have presented evidence
that asbestos fibers mav be air-bome and as
such present a2 modern urban hazard. Reports
from Cape Town.*$ Miamii® and Pitsburgh?
shawed 264, 27.9 and 4190 respectively, of
the subjects studied 10 have asbesios bodies in
the lung tissue ac autopsv. The implications
in cancer cpidemiology are significant since

inhalanion ob a<bestos

o
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there has been a marked in the
utilization of asbestos in the past generaton.
Pleural or peritoneal mesothelioma mav be
seen in increased frequency as a result of non-
occupational exposuie on the basis of environ-
nient contamination.

since asbestosis is primarnly a pulmonary
disease. an explanation is needed for its car-
cinogenic relationship to the peritoneum. The
Ivinphatic vessels of the diaphragm form 2
pleauses—one on the thoracic and one over
the abdominal surface. These plexuses com-
municate freelv with one another on the parts
corered bv the pleura and the peritoneum.?
Asbestosis involves mainly the bases of the
lungs. It is po~tuh‘ted that a carcinogenic sub-
stance is released in asbestosis. “h1ch through
access to the hvmphatic channels in the dm-
phragm. may produce mesothelioma of the
peritoneum.
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The South Aftican and British reports deal
mimarily with the crodidolite tvpe of asbesto-
six. Chrvsotile tvpe asbestos fiber is used pni-
matilv by the United States asbestos industry,
Qur findings support the concept of Selikof
et al® that mesothelioma is a hazard of as.
bestos exposure in general. rather than one
tvpe of asbestos hiber in patdicular.

ADDENDUM

Since the preparation of this report, a fourth
case of pulmonarv asbestosis with pleural meso-
thelioma has been seen in a patient at surgery.
It occurred in a patient with a history of occupa-
tional exposure to asbestos. Since a primary bron.
chogenic carcinoma cannot be excluded completely
at this time. the case has not been included in this

report.

REFERENCES

S.. and Gross. Paul:
JAMA

1. Cauna. DZidra Totter. Robert
Asoe\m\ bodle> in human lungs at autopss.
192-371-373. 1905.

2. Enucknap J. G.
tumors in asbestosis.
196-4.

3. Fewler, P. B., Sloper, J. D, and Warner. E. D.:
Expesure to ashestos and mesothelioma of the pleura.
Br:r. Med. J.1:211-213. 1954,

f. Goss. C. M. Grav's Anatomy,
delphia Lea and Febizer, p. 793.

5. Hourthane. D. O'B.: Patholozv of mesothelioma
and analisis of association with asbestos exposure.
Tiorex 102632730 1064,

5. Mann Rxchard H.. Gresh, Jobhn L,
nell. Ward M : Unpublished darta.

7. Owen. \\4 G.: Diffuse mesothelioma and exposure
to aswestos dust in the Merseyside arca. Brit. Med. J.
2.015-21s. 1964,

2. Selikoff. I. J. Churgz

and Smither. W.
Brit. J. Indust.

].: Peritoneal
Med. 21:20-31.

Phila-

265th  ed.

and ODon-

. J.. and Hammond, E. C.-

Asbestosos explosure and neoplasia, J4M4 133.22.%6

1964.

Y

. Churg. J.. and Hammond, E. C.: Relation
between exposure to asbestos and mesothelioma. New

Enz. J. Med. 272: 360-563, 1965.

10. Thomson. J. G.: Asbestos and urban dweller
Unpublished paper frem Conference on Biclegic!
Effects of Ashestos. New York, Oct. 1964,

1l. ———: Exposure to asbestos dust and dirfuse
pleural mesothehoma, Brit. Med. J. 1:123, 1663

12, ———: Mcsothehioma of pleura or pentoneun
and limited basal asbestosis. S. Afr. Med. J. 36:759-70x
1962,

13 ——— Kuschula. R, O. C, and MacDenald
R. R.: Asbestos as a modern urban hazard. I4id. 37
V-3, 19463,

14. Wagner, J. C., Slezzs. C. A.. and Marchand. P.
Ditfuse p.enrai mesothelioma and azhestos exposun
in north western Cazpe Province. Brit. J. Indust. Mes
17 200-271. 16640,

T AT

———

e mm v e oy — —

o bl &R e

METAY

W as
inat
tion
the

serny
tinal
unu:

\\fomusu:

have bee
Cuastleman, Ive
plasms of the

ommized micros
agement usua
although systen
quired as hema
uons and mya
ascribed to the
rence 1n associal
has been report
verv infrequent
pleural invasior
nancv. Castlema
that appeared

) vears after s
mediastinum f{o
#rnd renal metas
tound at necrof
concerns a  pat
Zowing, periph
which was deter
Toma. A separ.
laona was disco

b:om the Depar
4Tdery, Wardsworth
"-r Xr,; Angeles
wa Les Arzees
ents of sure
s for penr.

i Partootea

N

A S el B
ol Lhorsoe ~
#oend Careal o

. 148}
Cvof (41 c,,n

W e ey



