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.151;-\..-:1 et of ditfuse abdominal tuniours in associrtion with exposure 10 asheston were .
disconered i the years 1953 10 1963, Tiere were cight nen and three women, all of wheas Lad ‘
worked at the sime Bctory. o seven of the mien the age at deativ ranged from 3% 10 78 yeans;
one maa s stili alive at the sge of 46, The woinen dicd at 44, 61, and 67. The survival time adier tite

Jist esposure vazied Trom 20 to 46 years. The shorest period of exposure was 16 montis aid e

longest 32 years. Al three of the main commercial types of asbestos had been involvad in their
working operations.  Histalogical confirmation of the mature of the tumour has been ohianed at
necropsy in nine of thie 10 deccased and at biopsy in six, including the survivor., A renursabie feature
of these vases is the mimimal Sbiosis found in the jungs. In three nien and one woman, ashestosis
was not diagnased during life, and no patient was completely disabled by, pulmonary jiorosis.

Von Rokitanshy in 1854 deseribed  primary
Ctumoaurs of the peritoacuny which ke called “collaid
cancer’, The first case of malignant primary poeri-
ncal timaur reponicd i ury was dosant
by Miller and Wyaa (19031, Sines then a considers
able aumber of such tmcurs has been found.
Winslow and Taylor (1960 reviewed the literaiuee
and found 13 cases diagnosed as primuary peritoncal
nuthignancics in which ciinical and pathological data
togeilier with complele necropsy  reports  were
recorded. They added 12 mcre from the fies of the
U.S. Arimnzd Forcees lastituic of Pathology. In only
one of their cases was ¢vidence of enposure to
asbestos demonstrated, alibough sections from the
lungs were examined in cach case (personil com-
munication),

An association between asbesiosis of the lungs and
tumour formation was nrst reported by Lynch and
Smith in 1935, Gloyne (1951) reported at necropsy
a I4-1°; incidence of tumours in asbestotics, all of
witich were carcinoma of the lung. Wigncr, in a
serics of recent publicitions (Wagner, Sleges, and
Marchand, 1960; Sleges, Marchand, and Wagaer,
1961), has reported a large serics of tumours of pleural
mesothelivm  in  association  with  exposure  to
asbevos, In 1984 Leicher reported an abdominal
tumieur in a paticot wi-h pulmonary asbestosis and
thou ;ht that asbestos w s also present in the tumiour.
Bon:r, Faulds, and Sicwart described in 1955 a
secic of 72 necropsies In asbestotics in which four
cases of abdominal acoplasms were [cund. la a
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cohort of 1,495 ashostos workers Mancuso and
Couiter (195)) found tive neoplasass of the perie
toncum among members wiio Jdicd at ages irom 2550
64 yuuars, compared with an expacted incalence of
G:08. Soliloll, Churge, and Thstunond  (1963)
reported one case of dilTuse  peritoncal ;
thelioma in a group of 632 ashesion workers witn
had been exposed for at leist 20 years i indusiey.»
Anmong 42 cases of asbestasis at necrapsy Keai (i 966)
found 11 cases of abdominal twumours arising i
various sites. One of Keal's asbestotics with peri-
toncal tumour was known 10 us.  huoard and
Williams  (1961), reviewing pathology and i1ung
function in asbestosis, deseribed a suodject with a
peritoncal tumour who was also known 10 us. In
this ‘paper we refer 10 these two cases and describe
ninc others not previously rcported.

TN

. Saurce of Material

Certified cases of asbestasis must be reported o
.M. Coroner at death under the Births and Deaihs
Registration Act 1953. Necropsy follows as a matier
af routine. There is widesproad hnowiadze of the
hazard in the local working community,  [adustrial
Jeath benctit under the Indusirial Diseases Regula-
tions of 1945 is payabic if astastosis is shown o be
the cause of death or a materic! contridution thesdto.
For these reasons many other workers in this seation
of the indu: try who dic al horac of in hospital froim
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Waester e are refereed foe necropsy. One of us
ts wsually prosent at the evamination of is imumedi-
ately intoaied of the circumstances.  Ten of tite
cases deaeribed were discovered in this way, The
surviving paticat is an asbestotic whose conplaint
of Jyspepsia led to invessigation in the light of
Previous expericnce,

Type of Txposure

-There are three conuviercially imporiant types of
ashestos: elirysotile, eracidolite, and amuosite. Tiae
Liter two are grouped as amphibole usbostos. Tiey
ciilor in geological formation, in chantical contposi-
tion, in coystalline formy, in fibre sive, and in tany
aibier rovpecis. Wagner o al. (1960) have reported
primary mesotheiial tumours associated with expo-
sure o crocidolite.  In North Aaerica primary
pecitoncal annours have -been reported by Cartier
(Pensonil communication) and by Mancuso (Mane
cuso and Coalier, 1963 and personal communica-
tion) in workers exposed 1o chirysotile. So fur there
have beei no eases reporied whiers the eaposure was
only 1o amonite. Cowing (personal communication),
in a report not yet pubiished, has found no cases in
his expericnce of woraers exposed for many years
solviy 1o amasite in South Atrica.

The cascs in this serics had all been exposad at the
same fuctory 10 dust from all three types of asbestos.

-l

1t tas proved imposible to ascertisin the Jdegree of
CAPONJIC 10 any 0a¢ type. JLcannot be toa siangly
caspiasized that the amount of exposure 10 asdosios
was often small.  The exposures and Wisiories are
outlined in Tabic 1. They are presented in oruer of
the leagth of exposure. :

dinical Features

All the casen presented with abdominad nais,
discomtort or asciies (Table 2). The time lrons e
firat eaposure 1o the onset of symplons was aiways
fong, from 20 10 &8 years. Ia the majoriy oF dises
the iliness ran a course OF less than six montis, o6
four of the cases pulinoniry asbestosis fund not been
giagnosed or certilicd previously: in ong case b
diagnosis of asbostosis wis not subaiited for certi-
ficution in deference 10 the patient’s wiskes, aad o

ong case the paticnt dicd before the disgansis of |

pulmionary asbostosis could be confirmce  aind
cortiled by the Pacumwoconiosis  Medicul Board.
None of the cases was severely ailecicd by pulinoiacy
sasiestosis,  Disability is assessed by the itnewiso-
conionis  Madical Board according 1o reguiations
made under the National Insurance  (Indusiraal
Injuries) Act 1946 which care into farce in 198,
This is eapressed as a4 percentage except in the Sisey
of wo fomales whose disubmlity was ceruticd as
“otal’s Such “total’ disability is the only alternaiive

Tane | K
i § Survival }
No. ! - Age I Years Lenzmh ! Diagamis of l Year | atice . Certetnd
and Hospital Relerence at of or } Pulnicenary of . Foewt | Duabiiay
Sex Dcath | Eapasure Ciposure | Asbesiunn { Death ¢ Eapowire
! [} { ' i [ 5 I
IE 1 Quecea Mary's ‘ | 19| Wmontns 1‘ Notdugnosed | 1961 | 23 | Notceriiey
. 26633 N i | .
ch s H | ,
3F i Not admitted 10 hospital i '3} ; 19161919 " 3 ycars ! 1946 11962 : . 46 ! Totul
] ] 1 .
IM ! London I s | oiooaem | &Gyan | 19 | 196 b Neueeriies
© 19078 . ! H l !
. . . H .
4F | Nne George's 61 ! 19161924 ! Byen 1956 - 1962 | 46 i “Toral
. , Y8783 i i i H
1 ) . H 1 . . B o
, Loadl Alive i 19371940 ¢ 1) yean 1953 Bionay | (Alive) :
- i L“." u.T' : . ; 194519388 . l 1962 6 i
1]
™M : Londun . . 3B 1990942 ‘ 16} years ¢ 1934 1961 2 ; 0%
i 40330, 47 9461900 | . !
[ .
™M !Khé George's ” 1942-1962 : 20 years l Not diagnosed 1962 0 ! Not eeriilicd
D AvS)e l '
™M ! Hacold Wood € 1929-1954 : 25 yean ; Notdisgnored | 1939 30 ' Notcertitici
| 5503 . { ! o N
’ .
™ ! 1andua Clinic v 57 119211948 | 2yan | 1948 1961 4@ | Notcenincd
NIz AT H : . '
! ' [} .-
M ! Load 30 1911938 31 years 1954 1938 N i 102
M R 19101934 d , . | !
P \Keat, 1960) ) H : ;
NM ¢ Hmacomith a 193%1959 | N2yuan | Notdiainored | 1959 i 13 ! Notcertificd
< 223232 [} .
. Heard and Williams, 1961) ] ' '
] .
.
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Table J shows the coniponents of the histological
picture and sets out their osgurrence in the different
cases. In six of them the discase vaas seen at two
stages, ¢.c. in biopsy and necropsy specimens, and
in ronc of these was the picture identical in both
specimens.

In the biopsy material fibrous tissuc is relatively
scanty and more regular, niost of the speciniens cone
sisting of pscudo-epithelial formations. The celis in
it are almost spherical, and multilayers are common.
In most of them no birefringent material is secen,
but in the specimen from case 11M one particularly
obvious picze 7 microns long is present.

The tumour material recovered at necropsy, on the
other hand, consists mostly of irregular fibrous tissue
in which a variable number of cicfis have formed.
Lining them and on the surface of the tumours are
cuboidal, polygonal or ¢columnar cells. This lining
is usually formed of a single layer but occasionally
is several cells thick. In some places within the
tumour there are solid cords and masses of more
than a hundred cclls but these are not clearly
dificrentiated from the fibrocytic stroma and merge
impereeptibly with it. Stains for carbohydrate by
the periodic acid SchifT reagent are negative, Histo-

“ .
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Tane 2
No, | Survieal aficr Suteival Al I Abe i i
. and Ot of A . ’ - .1 Coanlipas Woht
S oo |y [Py e | Ao g | Vomiing [ Anecesis | Fioa™: Chanie
IF ! 2} months 2months ° - + + + [} o ' o l Lo
IF | 19 munths No biopry + + + + + + H o
- I
IM™ | 6 monthe 2} months - -+ -+ + - + () Lou
r ) monihs No biopsy + + + + + + + : Lo
. SM | Alive afier Alive af , - - i
10 mwaths fo':\;:fm + + + + * I Gaia
b 6M 1 & moning 3 monihs + + + + + [} [ ' Gain
. 1]
M ] 2 manihs No biopsy - - + - - + 0 l Lo
M | 6 monihs Tdan . - + + - + ° + ! Low
i
. ™ | 6 months 1 month + + + <+ [} [ ] [] H
1M | € moains No bio . i
1 (Kesl, 1960) ooy * * * + o * e e
M ] 1€ months € moaths - + + + [} [} [} ' Gain
{Heard and ]
. Williams, 1961 §
P |
. + Praent; = Abseat; 0 Not recorded,
to *partial® disability permitied to the asscssors under  chemical tests for hyaluronie acid gave negative
the special legislation introduced to cover those  results in our hands, but only two of the tumours were
workers whose disease was (6) dingnosed ater July 5,  fiaed as recomniended by Wagner, Murday, and
1948, too late for Workmen’s Compensation, and ~ Harrington (1962), thie remainder being treated with
(b) due to exposure which ceased before July 5, 1948, agqueous formalin. "Reticulin was demionstrated in
too carly to bencfit under the present schente. variable amounts in five of the tumours examined.
-~ Various physical methods have been used to
~. Histoloagical Appearances investigate the tumours. Examination under

polarized light reveals a few small birefrinpus
particles but docs not show any Newton's coivurs.
These arc too small, being less than 3 micrans loag,
properly to be called fibres, but thcir extinction anzie
is parallel o their long axis, as it is in asbestos fbres.
Preparations of fine dust particics of comparadle
size, kindly provided by Dr. A. A. Hodgson of the
Cape Asbestos Company, show very sinilar ap-
pearances, although at this size many of the fibres
arc not birefringent. Furthermore, the asbestos {rag-
maents scen in degencrating pulmionary bodies are
usualiy of similar size and appcarance.  Material
from three of the tumours has been calcined in an
attempt to recover asbestos fibres, but nonc has been
dcmonstrated.

Case Historics

One typical male casc and one typical female case
are presented in some detail.  The third case pre-
sénted is unusual in that two primary tumours are
described.  The remaining case histories arc con-
dénsed. The clinical features are sumsiarized ia
Tables 1 and 2 and the pathological fincings in
Table 3. [a the tables the cases are arranged in ocder
of the length of exposure,
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TUNTOLOGICAL FEATURLS AND PRLSENCE OF MIRIFFIINGI NT MATLEIAL IN AVAILATILE BIOMY AND NECKOIMY
SPLCINENS [ROM 10 CANS

Piororium 1 Arrangeniens of Colls Ruscmiing ipusichum

Type of Lpnholial-ihe Coiis

T N, in : Resvmbing : —_—— Nose o
s MO Fibra e B . . . I CUTT AN S
’ Twe ,ﬂ,;’,‘.‘ !M\“" Clefs | P“"" IFwndo Sheets | "::::‘ 'Cubond h‘;‘:"' ::,"ll Pattions
iy I 3% 0 o | o | o l + . ! + + i + Vot g --.
Nevtwgmy *f H % 0 0 ° o | + o * * 0 ! 4 I Wedun
:r ! y | . b
Tt mot asade § — 3 ! I | l
Nostny *3 0, 0 o ! + 0 : 0 0 . ¢ + ; 0 : 0 ’ 303y
M ; | | ' | | f
Bussa uml’. ) H s l 5 H H I
evanvingd by us) , matl R ' - ! Net recorded
Nevromy *1 i 0% * o | : l : , ° ° ° ° ¥ i+ .10 .
H . L 1
;‘r .l ] i H ' R
iny 6ot nade ! gl ' | i
Nesropsy : 234 + 0o <+ o * 0 ] - + [ ] - ] $rilve
. .
LN} . . | i !
' . |
Bomy . % + + + 6 ; o ; o o -+ + 16 °
Patns dlive . . H i ’ : ' ] H
' i . : .
r‘}ln‘\* i 60°; [ | i ' H !
it I : + - - 0 ! « ! <+ 0 - P 0 . 4 4 4rin
Nesropay ¢ 100% . + [ + [ : 0 ' [} ) i * O | + ! Ir3a
7™ ! ' ¢ ! ! i
Tupay nat made | —_ ! | ! | !
Nesropsy i 9% [] 0 + , 0! 07 @ o « ¢ 0 , + ' 103
L] » P .
™ : , Lo ' : | ' !
Borpay v Net availanie 0 + | IS * b * 2 -~ * o,
Necrapayt i 303 Dulerentiae pe - + [ [ [} 0 ! ¥ ° + o162
{ woa poor_ . ' i (ycliow)
. [ . -
' ! - 1
. ~o:/ + 3 - > 0 ¢ | o 0 . + ‘ = 1 * | Baln
, 0% A o ] o 1 0 . 0 | + ) + ! asa
108 ' L R N
Ropay Aot made ° - ! : ! . L ‘. i
Necropay [ 10% ML B - [) « 0 ' % 0« 4+ 1 0V Saiy
1M . i ] | : . N H 7 '
Biopay : 20°; ! + e i 4 ! + = 0 SN T BRI 103
Necrapy . $0°% Tumour ) 0, + | +. i O (] 0! 0 ¢ -~ ! - | - Not sexorded
lung only H H ' H H ’ '
* exanuncd ' . : H ot . X

® Necroans present; t Retculin d

Case No. 6)M [London Hospital 40336,47).—This man
dicd a1 the age of 38 with ‘ciarcinomatosis peritonei’, He

_was heaviiy eaposed to mined asbesios dust as a hopper

focder for six months in 1939, After a break of five months
he had a further two years' eaposure as a ‘card’ grinder
before his war service. From 1946 to 1961 he worked as
as enzineer’s fitter with minimal exposure to dust.
Asbhaiosis was diagnosed in 1954 on routine periodic
aamination seven years before death,  His terminal
illness bezan with abdomiaal pain four months before
death, Three weeks efore sdmission to the London
Flosutal in 1961 he c.unnl.umd ol the sudden onset of
g abdominal pain whilst opening his bowels, A
RLgaing  pain continued, worse on micturition and
defucaation, althoush evacuation was normal. Thore was
some teciiag of ablominal distension, possibiy reluted (o
a recent woight gain of 1 stoae (6:35 kg.), miid chronie
bronchinis, and sonw excrtional dyspnoca but no other
relevant symptoms. The faimily history and social history
contained nothing relevant,

C memmem— s M e RS R R decerad——— s O STEMEEe et S s s e B - go’
e .

1cd; $ Lymphocytic infiination,

On examination he was 3 pale looking man. The
fingers and toes showed mild clubbing. General exantina.
tion was otherwise norimal. The cardiovascular sysicm
was normal. The lungs showed poar espansion and
scattercd rhonchi, The andomwen was distended with
ascites and the liver balloued. Rectal examination was
dilliculi because of spasm and pain; 2 possible nass was
felt. The central nervous sysiem was normal.

The ascites was contirmed by paracentesis, and a cicar
preen fluid containing Iymphocytes was abtained, The
fuid was not bloady and no ncoplastic cells were seen,
On June 7, 1961, Japarotomy confirmicd the prosciwe of
carcinumatosis involving the liver and perdoncum, A
peritoncal biopsy (London Haspital 3312, June 19al)
was reported as w ‘tralbecular and monvo-ceilular, vecae
sionaliy cysiic, apparcivly miucus seereting Sarinoinl
compatible with primary carcinoma of the stomaci'
(Fig. 1). Post-operatively the patient developed a chiest
iafection which improved aficr a course of chenmio-
therapy. Paracenicsis was performed on Junc 20, 1961,

i e rim e ma demm - =
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and aeniine, 20 me, was injectal, On discharae he was
Md ddendienand Iy aey alwlonsial sympioms sid was et

WRICT MBSO i B outpatient departmeni, e -

vontinaed 1o atend periodicaily until his death at home
on Septesiver 17, 1961,

Necrapay was perfornied on September 15, 1961 by
De. Potichnap, The body sioned consnderable wiasling,
3md (e Was eviensive pudmonary  ashastosia with
aurhadly increased biack pizownt markings, The enti ¢
e oncal surfice was wpliced by contmious wiiie
growihoin wiich all the organs were emibedded. 1t pars
sicularly appeared to antiltrate the pancress, but there
were oo diserete deposits there or in any of the paren-
chyuttous organs. There was a cuirnss of growil J0 em.
N0 om. aid 3 e thick oa the deep suilace of the
alwlomunal wall, This was all thought to e due to a
carcinani o Lhe pancreas.

Histological examination conlirms extensive pulmonary
ashostonis with awncrous fegmenting and intact ashestos
bandicx and some birefiingent spicuies about 3 < 0§
micions,  The bulk of the tumour auterial s, [oose
Ehrous tivaie composad of spindic ecliy among which are
hy perchronnitic paly gonal celix in a proportion of about
one inten, Periodic aicid Schill staining does not reveal
any mucis or Aymogen § granuivs (Fig. 2.)

Case No. 1F [Queen Mary's Hospita! 266551 —This
paticnt dicd at the age of 44 with ‘circinomaiosis peris
tonwi’. She had been eaposed (o mined asbestos dust for
a saort periad of 10 months 1y 1935 in e carding deparie
meni, Asbestosis had not inen diagrnosed betare death,
The terminal dhaess presented with abdonunal pain and
distension afier nwils, On admission W Quecn Mary’s
Hospital on January 13, 1961 s complained 68 pain in
the kel zraoing the adbdomen was disiended and a mass
wJas fcl:. At laparotomy on May 30 there was much free
fluid ia the abdomen, and widely scantered noduies were
s A biopey of the pcrimncum was tahen. She dicd
in hospital on August 3, 1961,

AL pecropsy on :\.lg.ul &, 1961, Dr. M. S. Ross found
dense pleural adbesions, p.\rucul.xrly 10 the right dia-
phragm, with moderatc pubmorary ocdema and coil-
gostion, A littie tibrosis was seen. ” The parictal perie
toncum was studded with deshy noduics up to the size of
a sizpence, as were the pelvic pertoncum and the surface
of the bowel. The omentum was a mass of growth, and
there was a large mass (6 emy) in the right lobe of the
liver, with pumcrous satellise nodules (I em.).  The
ovarics were normal.

Hiszological examination shows auxierately advarced
ashestosis of the lungs with fragmeniation of mwost of the
bodics. Related to them are birefringent particles which
are doubtless asbestos,  There is advancad broacho-
pacumonia and long-standing changes of congesiive
heart ailuce, The tumour from the peritoncum s pre
Juminantly irregular fib-ous tissue, with uniformly
Cistributed small birefrings at particles. The saindle cells
‘of thw Mmain mass have fusiform auclei of vurying size,
but tley are aot hyperciromatic, rnor do tiwy kok
partic larly malignant, anJd thers is ao pscuda-editheial
growli.. Scctions show, rowever, spherical secondary
&eposiis of this peculiar § brous tissue (up ¢ 3 em. in

INDUSTRIAL MEDICINE

dianwier) imomwdiatcly bolow the cupaile of L lner
(s, Jand 4y,

Case No. TN [King Gieorpe™s Hospaal 93350 T3 .,

i dicd at the aze of 78, o deatis was certsiivd as c....
m rcarcinona of the tomi. e Bad s evposad 1o
mined asteston dult Tor 20 years from i9:2. A
caest ranhiographs froom 1998 onwards all slowed enicse
sive cilaiticd pleural thichening, This was beliavad o i
due o ald tuberculous infection, alihoueis e \m..u)
denicd 2ny previous ilness. Two montls l-\lurg deaih oe
was adimittcd 1o King George's Hospital with o sivi.nzgae
Lited  heenia wheael was reduced  without  aperation,
Refusing any investigation, he returned harie where ae
rapicly went downaiil and died 1Tom (e ctiveis o a Lrge
growth in the pharyas.

Necrapsy on Scprember 26, 1962 by Di. D, itiaanon
showed hrown atrophy of the myocurdinm wabe maoileraie
gunerabized atherosclerosin, The fefl 1onsl was repaced
hy a large fungating growth ceatrally ulieratad
back of the throws. There were secandary Jvomats i the
upper lefi corvical nodes, and the growth enviciced into
the celivlar ussucs af ihe neck. The lungs showed cone
siderable fidrosis and pizmentation wih a nies of livos
tissue $ cm. across i the deit uzper lobe waich had o
central cavity. The pleurac were oblivrated anc thwe
diaphragm was thickerned and caleuied.  The upper
surfice of the liver was covered wiih dicr waiie hibraus

tissue up 1o | em. thick, There were nuneraas sasact

nodules and piaques in the viscersl and paniciul perie
toncu:s i the upper part of the peritancal caviiy, hut
these did not cicarly invade 2ny of the organs, The spueen
was similarly encased in white thichening o the capauic,
but the bowel was unaifecied.

Histologicai examination of these tissaes shows 3
typwal franitionalcelled  carcmonn of e toasilar
Iymphadenoid tissue (Fig. 5) quite distinet from i pe
of growth scen in tiw peritoncuit in the othier caws. On
the ather hand, the thichening o6 tie capsuic of e liver,
which does not invade the parsnchynia, is of e ane
tissuc as that scen in the patieats dying from b elfedts
of atxlominai growths. 1t is predominantly spitds

weeellod
with a smailer number of ditvusely distrisuted hyper-
chromatic polyeonal celis. some of which wre for
jeregular <lefts (Fig, 6). The lungs show roiatively uitie
fibrosis with 2 madcerate amount of black p.ient and &
few asbestos bodics. Birefringent spicules are prascet it
the surface layers of the liver mass and ar¢ i < 03
microns in sizs.

Case.No. 2F (No hosnitatization), = This woman \.l.u
at the age of 67 from corunary thromboosis and ¢
brunchitis, She had boen eaposeu [ mined asiwsios \lm:
under the had conditions of 1916 1o 1919 i the weaning
depariment. She was diagnosed 3¢ a v of sanderdie
asbastosis in 1944, She first complitined of indizestion in
1960, 19 moaths before death.  Graduaily wereasiag
ascites -developed.  The weminal dilness legan thee
months before death with anorex.a, fatulence, constipa-
tion, and ine ecasing ascites. Doath was caused hy an
acute coronary osclusion.

A nesropsy by Dr. D. Rushton consirmed the ..oron..ry
occlusion and patchy myocardial iibrosis. There was no
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e oo puiioititie, Riliteral pleural pligques were present and
a § em, caliitied plewral plague, The gy showed a
manderate degree of old titvotic cotlipase, e carbon
paaent, and sty tiichening conustent with patshy
fibreasis,  There was a chronic peptic uleer. Wideapread
amd  generaliccd thickening of the paentoncum with
aunwrous irrezulir dastened noduics and plagues was
proxeint and there was o coniuet fiem mass § ent. across
0 the omentum, Disereie nadular depos.as were seen in
e prany aad porta hepatis. The rigin lobe of the
Lver contained a large yellowishewhite rounded nodulc
aainly i its substaiice but in contact with the scrous
surfave anteriocly.

Hisological examiration of the lungs confirms
asbosinsis.  The smafl dowel shiows gecatly tiickened
seros, which is mainly spindie-cchicd. but alko contaias
spaces lined by cuboidal and daitened eells. * A few
bhmpiacyies and sosse fibrinoid necrosis are unusual
features, and similar tissce in the liver shows extensive
ICTONIS.

. o S a—

Case No. IM {Londun Hospital 190954).--This man
dicd st the age of 82 with “pernancal endotheliona and
asbestosis®, He had been eanposed 1o med asbesios dust
from 1930 to 1934 in the carding department, Pulivonary
ashwstosis was diagnosed during lus stay at the London
Hospital in 196}, Tlus adimission was for pain i the
doins and under the right costal margin, anoienis, ioss of
weight, gencral maiaise, and pyrexia. At laparoiomy the
liver was found to be siizhtly moiticd and granular with
many adhesions between the lobes of the liver and the
diaphrazm on the Light. No obvious ausaes weie found
in the hiver, DUt in the porta hicpatis there was & hig
ieregular mass cotining into the liver, aad there were
aho maultiple para-aoriic glands, Some of the mass was
excised Tor baopny, The patent was followed up in the
out-patient departmient but died at honme two moaths
after discharge trom the ward.

The followiag is 1he biopsy report from the London
Howpitals  *Malignant papillary-tubular  ncoplasm,
possibly but not charactenstically resal in origin,

Primary peritoncal endothclioma is sugeested by ihe’

pursistent clefi furmation and the large dark ceils’, ¢

At neeropsy on July 29, 1963 Dr. D. Rushion found
extensive adhesions at the base of thwe rigint picural cavity
and the dorsal region of the luag. The lungs were tough
to feel, firmer than norinal, collapsed, and acdemaious.
There was old tuberculosis as the rigiit apex, but the gross
characteristics were rot obviously asbestotic.  Scctions
from the lung, however, showed fibrosis and asbestos
bodicx.

The peritoneal cavity contained a large amaunt of
wrhid ycllow fluid. There were widespread numserous
smail white nodules scaticred over the whole susfuce of
ihe small bowel, the large bowel, and the peritoneal

. surface generally. The diaphragm was extensively ad-
e tent 10 the upper su face o the liver, There was a large

g owih 4 in, (101-6 mu 1) in dizmicter and white ir coiour |

e ar the liver hilum, s hich did not involve the stamach,
T w entire paincreatic 1cud was repiaced vy growth. Dr,
R sshion registered th cause of death as ‘carcinomatosis
du.¢ 10 carcinoma of ths pansreas’, The nccropsy scctions

from the mas are predonvinantly necrotic fivrous Lissug
but the typical chefis and papallary forniatinons ace seen,
.

Case Na, dF [King George's Hospitai 4X783), - This
wonkag ched at the age of 61 with *peacralizad carcino.
aons of the abdomen®,  She had bad cipght years
exposure to mined asbestos dusi from 1256 i the joushnz
and matiress depariment in the days acvre e Bazard
was appreciated.  Asboston bodies were found i the
sputum in 1936 and a radiograph showed st dearec of
ashestonis,  The terminal illness koizn three namiing
ocfore deathy with abdominal awelling:, Jdocamfort, aig
loss of weigit,. Wher admitted 1o King George's Hasis,!
sivc was found to have abdominal nminses, Wit enlargsed
liver, and ascites. She dicd within a fow days of admiission
in 1902,

At necrapsy Dr. J. Spencer found picural adhesions
and thickening with little pulmonary tibrsis, The catue
peritoncum, including the diaphrs sa, was studded with
firm creamy new growth, which was alva prosent oa tie
surfaces of the liver and spleen. The ovaries and uterus
wure embedded in a mass of tumour.

Histological examination of tiwe nceropsy materia!
coafiras eatensive pulionary ashestosis. The bowei wail
is thichencd by 8 mm. of reactive fibrous tissue in wiich
titere are some clefis lined Dby pecudaecpithehium,
Birelringent spicules $ x| microns can e found. .

Case No. SM [London Slospital [41164Y. -Tihis man
was discharged from the Loadon Floswpital with aa
inoperatle malignant growth in the pemioncum, AL the
time of writing he is alive and apparentiy weil 10 noniiis
after biopsy. ile had been eapased to minad ashesion
dust from 1937 10 1820 and agan Irom iv<8 1 19835,
when ashastonis was diagaosad,  The developudent o o
pleural eusion in 1961, with its sinister imphications, fed
to thoracotomy. Theare was no evidenee of maligianey,
but a collapsed right lower lobw and a large amount ol
clear straw-coloured fluid were removed, The ranoned
lohe was clearly asbestotic. One year afier lobesiomy i
was re-admitied for investigation of Jdyspepsia with pain,
voamiting. Natulence, and ascites. AL aparoiomy see
wias marhed straw-coloured ascitic flund and swltipie
small metastases covering the peritoncun. The onsentum
was shrivelled and indurated, and on the upper surlace of
the feft lobe of the liver was a peritoncai plague. No
sccondanes were scen in the liver. The condition was
considered 10 be inoperable, and a biopsy was taken lrom
the omentum,

.

Sixcinens fromy both operations were Kindly supplicd
by Dr. D. Hourihanc of the Bernard Baron lastituie. Tie
lobectonmy specimen confirmis the presenve of advanced .
ashoestotic fibrosis, but there is po tumour. The ab-
donunal biopry shows cuboical and calumaar ceils forn-
ing clefis. solid masses, anc alveoli.  The histolozeal
appearan-cs in this case are :NOre fomiiniscent ol adeiio- .
carcinonia than in any of the other cases doseriind, but,
in view 0! the characteristics “cen in the whold sctics and
the abserce of any mucus sosrctions, this diagndsis is
discarded and the case is included.
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Case Na. S\ :ll....m. \Waed Hospitad S3ASSL This
s divd W e e oF 37 W teard

Wik sdoimani’,
He B iven enaonad 1o ssined anivesios dusts $or 25 sears
Sromt 1929 10 1983, For i grealer part of that taae he
WAS BN BICTAlOUS 12 1he wearing o a respiiator in s
panition as toreman, For e nend ive years b was fores
B of g sl Pulnosary ashosionis wais
nover manadd ithoush e was radiogaphed annualiy.
s wannnal iliness Began when he prescaticd o oite of us
sin moris viore death coimplaining of buraang ab-
Jomia i, e was admitted (o aospital for investigie
ton, AL l.:.‘.\m.m.h e sugess repaovicd mneuid
hooking cavinonitous deposiis in the pertonean, hiver,
and ahdoming wrgans,  There were several pinta of
viwous e Baik, A Biopsy was taken, on whaeh Dr. L
Reanisoar eepawied  oiandy  anaplastic  growin with

cvamional capiliary and tubaiar forms. A primary
Fascreatic growth was thoughit Gikely,

Tiee pationt diad twe days Liter. AL necropny D,
Benaison foumd 1hat tite coils of the bowel were held
topethes by Sivus S0l noduies of grow s, which wee
abso prosent g the padictal peritoncuns, on the hver
sucface, i the abdominad nodes, and iy the pancreas,

Fhistoiogical examiination of necropsy material con-
finnis puinionary asbestosin, The bowel is invadad by
geonth rom aamade. This shows the sanw iusoiogicz!
structure of Ciefta in a solid, predosunaniiy sibrous
anoLr withy the capaaiary asd ulveolie pseado-epitisehial
formauion seen in tite other eases. There are occasional
bicefuingent parteles. Although ihe timour does not
appear 1o b igiiy wabignant, it is ciearly invading the

- sl of the bowel,

Case No. 93 !Landon Clinic 1961 L.~This patient dicd
atthe age of 57 with * carcmoniuniosis peritona’. e Fad
bovirenposad 1o mised asbeatos dust for about 27 years,
His exposire was ainimal at any one tinie because his
wora hiad always been clerical, supervisory, and iechinical
Asboaiosis Was diagnased in 1943, but he did not wish to
apply for centitication.  The terminai iliness bezan aboul
sin months before lis final adimission to tie London Clinie
ecause of abdominal pain which radiated to tise
left flank,

A pentancal biopsy (21 17/61) was reporied 10 show “an
extensive tibrous reaction amongst wiich there are cleils
and aanus-liae formations lincd by ¢ells with serosal
characiers’,

At accropsy Dr. F. E. Camps showed a pulmonary
cmbolus, pnu.n*onia minimal pulmonary asbestosis, a
hiatus hernia, and ditYuse infiliration of the p;mon\.um by
hard whii¢ tissue,

The histological appearances of the necropsy 1 ssue are
very sinular to those of the first case described, case 6M.
(London <03V,37), showing both stroma und anuol:.
formations.  The lungs show a moderate dvgiee o
asbustusin,

Case *o. JOND [Loadon Hlowpital 27245:8¢ ). —=Thix

‘case was fully deseribed b Keal (1460) as wus case

aumbcer o4, e had been eng 3sed in the samie 5 2107y as
the provinus €ascs in 1nis seric» 10 Mivee ashestos dust for
four years from 1931, and lers heavily for 17 ye:rs from

Jollow up aill the people occupationally

1937, Palmonary ssbustonis wils dizgznoad on
envination in 1984 Histologica! esasun,
puienal om the Loadon Hospital aecropsy, 5
aravided by D Lo Landells, confirns pud
austoses aind bronchopneumioni. (¢ achion siews
domn antirely surrounded by wesour, Tais o poee -
daiinantiy aivemar with a mono-layer 0F cuinaadal wang
coils wawh are reguiar in s, Somie dypweal
carcinonuitous’ fnn.\.llmr.t are swen, and sonwe
dovenii eaniin papilary prososses. There are hovewer
saie cpitielial lined ciefts Guite unhiae carcannitie i
wir irregular siitelke mnh;ur.nml..

[YTI NP SRR NS

Case Noo HIM [Hlammersmith Hospaal 2272820, .
This ease wis fully descritwd by fleand
UG as theie case number 6. e org
to one of us (W.LLS.) because e was concerined aner U
‘muddic-aged specad’, He had Bad abdonscal dis
ancd disiension for cight monrths, 13, B, ilearnd s La.u..
provided Bistological seciions from the biopsy (June @S,
1989) asd necropsy (December, 198Y9), st
CXIRINALION OF 11¢ hinpny speeinien Shows 3 noduie sinnl
I om. across with fronds of very vascular tissue and saie
smiall alveolar and »o0iid masses.  One nuduic coniainy
birefringent necdles 5 < 1 microns,

iy P

Discussion

In the paat five and a halfl years we have seen 82
cases of asbartonis at recropsy. Nincieen (36 ) had -~
carcinoma ol the lung, noane off wiiich was S Ui i
origin. Fouricen (272,) had &
nine (17%,) of which appeare g nate i i
peritoncunt. There was a single case of carcinomu
of the breast (29.). A possible total oF 9,550 peonle
have been occupitionally exposcd ta asxestos at this
one factory since 1913, Including two cases, thie
necrapsics of which neither of us attendded, this gives
an iasidence of peritonezl tumour of aboui | in 1,660
of those exposed. It should be notcd, hovever, that
as many as 36 yeurs may pass before the onset of tive
syndroie, and in none of our cases was the interval
less than 20 years. A numbaer of cases may have dicd
clsewhere sinee no special effort has been made o
cvpased and
the e\cmml incidence may be higher. It seams clear
that this is another clinical conditioa that niust be
recognized as part of the asbestosis syndrome, just
as carcinoma of the bronchus is now recogaized.
Furthermore, ihe condition is associated with ine
dustreial eaposure though there may not e enoggeh
pu.l.um.nry fibrasis 1o qualily tor sertisication,

In previous aries (Rl 19008 Bonser ¢t al., 1958,
of aomwewhat s-nilar euses, the majonity of paticnts
were woaien. Jadeed Keal concauided that most o
his cases were avirian carcinoma, as did the pathos
logists in two o the three female cases reparied acre,
but cight of our 11 cases were men, and we have aiso

.
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been able to examine nuaterial from a white South
Aftican mntn aged 44 by (he courtesy of Dr. J. C.
Wagner. This man (ENR15253) thved near asbestas
dumps in his youth but was not occupationally eas
posed. A single section shows a eeilular reaction in
fibro-faity tissue of the peritoncum and demonstrates
a gransitional form between columnar  pscudds
epithelium and irrepular ibrous tissue, There are no
asbestos bodies nor any birefrinoent material. . A
hyaluronidase test wish toluidine blue was negative
oa this section but the form ef fixation is unkaown.

- Histologically it is similar o and is probuivy patho-

genetically identical with tise Losdon eases.

There can be no doubt that the predominant
abnormal materind in the histological scetions is of
fibrous tissue origin, and such colls as rosemble
scrosal epithelium appear to be derived from them,
In the carly stages, seen in peritosical. biapsy, the
Lesions are more cellular, and later they become more
tibrous. Progressive massive fibrosis in the related
indusirial conditions of silicosis is considered by the
authors 10 be somewhat analogous, and siiicoti
granuloma duc to tale is another comparable condi-
tion.  Since much inhaled forcign materiul passes
into the gut (Hilding, 1963) it is prooable that some
at least will enter the abdominal lymphaties.  We
have sugeestive evidence of ity presence in these perie
toncai tumours, and further searches by clectron
micrascopy and by w-ray dufiraction methods at
present baing earried out may canfirm this.  Howe
ever, in these patients with peritoneal umours the
pulmonary changes duc to asbestos arc below
averige in scverity (disability has been commonly
assessed at 10 to 30%0). It may well be that the

shorter life span of the severely aficcted worker is -

the reason why the syndrome is not morc commaon.
Another cause of confusion is the freguent diagnosis

TSTsome other form of neonlasm of which we have
examples in carcinoma of the stomach, ovary, -

pancreas, and tonsil, as weil as the unclassified cases
of carcinoma of the peritoncunm,

Wagner, in a serics of pubiications (Wagner ¢t al.,
1960; Slcggs, Marchand and Wagner, 1961) has
claimed that tumours of the mwsothelium are
peculiarly liable to occur in asbestosis. In one
African community he has claimed a very high
incidence indeed (personal communication) despite
often minor exposure, in some cases conilacd 1o
childhood. We do not exclude the possibility that
the masses which occur in the abdomen in the syn-
drome we describe are mesotheliomits and therefore
true ncoplasms, but we do not believe that our
evidence, of anry othar of which we ars aware,
just.fies such a confide tassumption. )

Tace carlicst refecence 10 similar masses which we

have encountered is von Rokitansiy's (1854).

FLy

*

deseription of primary ‘colloid cancers’ of the peri-
toncumt.  Neither he nor any subseguest authior
oflers any convincing prool of their mualipraat
character, and tiere does not uppear 10 nave freen
any great advance on the opinion of Lubarsch (13495)
that *There is scarcely another varicty of tumaur
which is so ill defined and which adiniig of so niuch
doubt as to its precise nature’,  Histologica! studion,
such as that of Stumpl (1953%), mcrcly domonstrate
what is clear from this material, that scrosa! celis

sy assume aany weird shapes as weli as severai
distinet organized patterns under abnornad circune
stances.  The tissue cultures of Stout nd Murray

(1942), wiile clearly cemonstrating the ability of

micsothiclial cells to assume an epitisclias apearanse,
arc at least as consistent with the masses ncing due
10 reactive processes as to taeir being siwopiasuic, To
quote further, while Ackeninan (1953 states that *ii
is the majority opinion that although prinuey parie
toncal tumours ars rare they do exist’, Wilis (1952)
considers that *It will be well to preserve an open
mind regarding (their) exact histogenesic’, and
Brown and Johinson (1951) frankiy cousider tiwm
the “end result of a low grade inflammaiory procaess
with organiztion of the esudate’.

It is abundantly clear that speculition i more
readily available than fact concerning thase tnsours,
and we consider it more heipful to add to ihe laties
than to the former.  We arc.impressed by the laek
of occupatianal data in nearly all of he clinical
historics with the exception of the most recent, s
our opinion that these masses do not ia fact closély

‘resemible neoplasms, and, apart from these coniro-

versial eases, we have not cncounterad o neso-
thalioma in several thousand  necropsics  (see
Enticknap, 1952). In the uniform presence off a
history of exposure to an industrial irzitant that has
not yet been shown to be oncogenic, we think i

unwisc to give the pame of a $;ecitic neapiavin 1o this -

syndrome and prefer, with Miller and Wyan, who
recorded the fiest British case in 1903, to say *We
shall not attempt o give an explanation . . . we
merely record the fact(s)’.

The exact nature of the tumours nuiy only be
clucidated by their experimental produciion in
animals, and details of Wagner's (1962) eaperinionts
arc awaited with interest, We have in this series aad
an opportunity 1o examine by conventional nicthods
a large amount of human tissuc showing these
changes and fecl it is unlikely that such studics wiit
permit more than an informcd opinion. As we have
been unabie in the course of studying these cases o
form a dcfinitc opinion as to the nature or tie
abdominal masscs, we prefer to evade the issue by
referring to the predoatinant tissuc in them as ‘wiid
fibrous tissue’, and we belicve it may be a direct
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resciion to the presence of foreign m:ucrml in the
serosal cells,  We propose that the condition be
called the peritoncal tumour of asbestosis until its
e\act marture becomus clear,

In the SGh century A, auﬂtrr'rwm; was first uscd
to denote phastering or stuccoing,  In our view the
ot aatwsiasis was most aptly chasen for the patho-

Jogical aifvet of asbestos. Asbestos may *plaster” the

Tung, the pleura, or the peritoncuny;

“TWe wou

. canw witivin his jurisdiction.

e would fike (0 eapress our thanks 10 the many
poople whe have heled us (o colivet ihe information on
whicht titis report is hasad.. They are 1o numerous 1o list
awdin sltually, but withowt theie gencrous help it could not
fane been writters.  HUAML Coroner for West Essex has
Lindly given us permission to report the gases which
Mr. D. R. Hali, faboratory
photographer, was sesponsidie for the photographs.
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