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Eleven cases. of diffuse abdominal tumours in association with exposure: to- astistos: wey
discovered in the years 1958 to 1963. There were cight men and three women; all efwhem: bad
worked at the same factory. In seven of the men the age at death ranged from 38 t0.78 years;

one man is still alive at the age of 46. The women died at 44, 61, and 67. The saxvival tinie-afie %

first exposure varied from 20 to 46 years. The shortest period of exposure was. 10 months ang the
Jongest 32 years. All three of the main commercial types of asbestos had beet involved: in their
working operations. Histological confirmation of the of the tuimour has been obtained at
necropsy in nine of the 10 deceased and at biopsy in six, including the survivor. A remsikible feature
of these cases is the minimal fibrosis found in the lungs. In three men and one woman, asbestosis

was not diagnosed during life, and no patient was completely disabled by pulmonary %msa.

Von Rokitansky in 1854 described primary
tamours of the peritoneum which he called ‘colloid
cancer’. The first case of malignani primary peri-
toneal tumour reported in this century was described
by Miller and Wynn (1908). Since then a consider-
able number of such tumours has been found.
Winslow and Taylor (1960) reviewed the literature
and found 13 cases diagnosed as primary peritoneal
makignancies in which clinical and pathological data
together with complete necropsy reports were
recorded. They added 12 more from the files of the
U.S. Armed Forces Institute of Pathology. In only
one of their cases was evidence of exposure to
asbestos demonstrated, although sections from the
lungs were examined in each case (personal com-
munication).

An gssociation between asbestosis of the lungs and
tumour formation was first reported by Lynch and
Smith in 1935. Gloyne (1951) reported-at necropsy
a 14-1% incidence of tumours in asbestotics, all of
which were carcinoma of the lung. Wagner, in a
series of recent publications (Wagner, Sleggs, and
Marchand, 1960; Sleggs, Marchand, and Wagner,
1961), has reported a large series of tumours of pleural
mesothelium in  association with exposure to
asbestos. In 1954 Leicher reported an abdominal
tamour in a patient with pulmonary asbestosis and
thought that asbestos was also present in the tumour.
Bonser, Faulds, and Stewart described in 1955 a
series of 72 necropsies on asbestotics in which four
cases of abdominal neoplasms were found. In a
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cohort of 1,495 asbestos workers Mancuso and
Coulter (1963) found five neoplasms of the peri-
toneurn among members who died at ages from 25 to
64 years, compared with an expected incidence of
0-08. Selikoff, Churge, and Hammond -(1963)
reported one case of diffuse peritoneal meso-
thelioma in a group of 632 asbestos workers who
had been exposed for at least 20 years in industry

Among 42 cases of asbeszosisazmpsyl&ai(i%ﬂs ,
found 11 cases of abdominal tumours arising at -

various sites, One of Keal’s ashestotics with peri-
toneal tumour was knowa to us. Heard and
‘Withams (1961), reviewing. ‘pathology and lung
function in asbestosis, described a subject with a
peritoneal tumour who was also known to us. In
this paper we refer to these two cases and describe
nine others not previously reported.

Source of Matetial

_Certified cases of asbestosis must be reported to
H.M, Coroner at death undes the Births.and Deaths
Registration Act 1953, Negropisy follows 4s a matter
of routine. . There is wider Wofﬂw

tions of 1948 is payable if #Sbestosis is shown: to be
the cause of death or a material contribution thereto.
For these reasons many other workers in this séction
of the industry who die at home or in hospital from
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whatever cause are referred for necropsy. One of us
1 usually present at the examination or is immedi-
ately informed of the circumstances. Ten of the
cases described .were discovered in this way. The
wrviving patient is an asbestotic whose complaint
of dyspepsia led to investigation in the light of
previous experience.

Type of Exposure

There are three commercially important types of
asbestos: chrysotile, crocidolite, and amosite. The
latter two are grouped as amphibole asbestos. They
Jiffer in geological formation, in chemical composi-
tion, in crystalline form, in fibre size, and in many
other respects. Wagner ef ol. (1960) have reported
primary mesothelial tumours associated with expo-
sure. to crocidolite. In North America primary
peritaneal. tumours, have been reported. by Cartier
1pessonal: cemmunicationy and by Mancuso (Man-
cusae and Coulter, 1965 and personal communica-
tion) in workers exposed to chrysotile. So far there
have been no cases reported where the exposure was
only to amosite. Cowing (personal communication),
in a report not yet published, has found no cases in
his experience of workers exposed for many years
solely to amosite in South Africa.

The cases in this series had ail been exposed at the
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It bas proved impossible to ascertain the degree of
exposure to any one type. It.cannot be too strongly
emphasized that the amount of exposure to asbestos
was often small. The exposures and histories are

o e el

outlined in Fable 1. Theyarepmemedmﬂtéernf ‘

thelmghofexposure
Clinical Features

All the cases presented with abdamna!
discomfort or ascites (Table 2). Theﬁmﬁmt&e
first exposure to the onset of symptoms was always
long, from 20 to 46 years. mﬂlemiuﬂtgofm
the illness ran a course of less than six months. In
four of the-cases pulmonary asbostosis had'not beon
diagnosed or certified previously; in one case the
diagnosis of ashestosis was not submitted for certi-
fication in-deference to the patient's wishes, and in
one case the patient died before the diagnosis of
pulmonary asbestosis could be confirmed and
certified by the Pneumoconiosis Medical Board.
Noncofﬂmcasmwassevae!yaﬁbmdaypdmomry
asbestosis, Disability is assessed By the Pneamo-
coniosis Medical Board according to regulations
made under the National Insurance (Industrial
Injuries) Act 1946 which came into force in 1948.
This is expressed as a percentage except in the cases
of two females whose disability was certified as

same factory tc dist from all three types of asbestos.  “total’. Such ‘total’ disability is the only alternative
TABLE 1
N : Age Y Leagth is of Yo om:ﬂ Certified
L CArs ¢ar
and Hospital Reference at of of m of First Disability
Sex Death | Exposure Exposure Asbestosis | Death E(w:
X
IE % Mary's 4“4° 1935 10 months Not diagnosed 1961 23 Not certified
2F | Not admitted to hospitat 61 | 19161919 | 3 years 1946 1962 46 Towl
™M London S2- | 1930-1934 | 4} years 1963 1963 33 Not certified
“F  Georae's 61 | 19161924 | 8years 1956 1962 % “Total’
SM | London Alis 19371940 | 13 1938 Alive) Y
141164 " | is4s-1038 yean Picky | 9 0%
6M | Londo 1939-1942 | 16 1954 1961 2 . 20%
40336/47 19461965 | 'Styem el IS %
™ I‘(si’ng‘ﬁeofp's s 1942-1962 20 years Not disgaosed 1962 20 Not certified
8M - Harold Wood 41 | 1929195 | 25 yeans Not diagnosed | 1959 30 | Not cortified
L %f"m‘gf Clinic 57 | 19211948 | 27 years 1948 1961 40 | Not certified.
10M | London 0 11931 I.years 1954 1958 2 ‘10%
27243/56 m%?-l%i 10%
(Keal, m» )
HM 41 1927-1939 | 32 years Not disgnosed 1959 32 Not cestifiod
% mwm 1961) '
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TaBLE 2 SR
No, Suryival after Survival Ab- CAbe . . bt - Welght
B | SmRE | D |oree| i | A |gmin | vemties | Ao | TR S
1IF | 2} months 2 months - + + + o 9 - 8 | e
2F | 19 months No biopsy + + + + 0 4+ L ‘:’:f'
3M | 6 months 24 months -~ + + + - o+ S 7
4F | 3 months No biopsy + + + + + B It I A L
SM | Afive sfter Alive after + + + + + S e "
10 months 10 moaths o i
6M |4months . |3montks | 4 + + + + & F 0 | Gen
™ | 2 montbs No blopsy - - + - - + ] o | Lem
8M | 6 months 7 days - + + - + o 1.+ Lm
9M | 6 monttis 1 moath + + + + o = LI
oM tm!m No biopsy + .+ + .+ o | + e ‘ ob
UM | 14 months 6 months - + + + ] 0 0 " Gain
o 19613 a

+ Present; — Absent; 0 Not recorded.

to ‘partial’ disability permitted to the assessors under
the special legislation introduced to cover those
workers whose disease was (a) diagnosed after July S,
1948, too late for Workmen’s Compensation, and
(b) due to exposure which ceased before July 5, 1948,
too early to benefit under the present scheme.

Histological Appearances

Table 3 shows the components of the histological
picture and sets out their occurrence in the different
cases. In six of them the disease was seen at two
stages, e.g. in biopsy and necropsy specimens, and
in none of these was the picture identical in both
specimens. .

In the biopsy material fibrous tissue is relatively
scanty and more regular, most of the specimens con-
sisting of pseudo-epithelial formations. The cells in
it are almost spherical, and multilayers are common.
In most of them no birefringent material is seen,
but in the specimen from case 11M one particularly
obvious piece 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 clefts have formed.

Lining them and on the surface of the tumours are
cuho:dal, 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 cells but these are not clearly
differentiated from the fibrocytic stroma and merge
imperceptibly ‘with it. Stains for carbohydrate by
the periodic acid Schiff reagent are negative. Histo-

chemical tests for hyaluronic acid gave negative

results in our hands, but only two of the tumours were
fixed as recommended by Wagner, Munday, and
Harrington (l%},hmmdetkﬁumudwﬁh

investigate the tumours. - Examigation .-
polarized light reveals’ 4 few small birefringent
pamciesbntdwm;howmym’iwlm
Thmmmosmﬂkbgmmmsnﬁmm
pmmﬂymmmmmmmmmwi
1sparalleltotlmrlongax|s,asmshrashmmﬁbm
Preparanans of fine dust particles of comparable

size, kindly peovided by Dr. A. A. Hodgson of the

Cape Asbestos Company, show very similar ap- -
pearances, although at this size many of the fibres

are not bxrefmgent. Furthermore, the asbestos frag-

ments seen in degenerating pulmonary bodies are
usually of similar size and appesrance. Material
from three of the tumours has been calcined in an

.attempt to recover gsbostos fibres, but none has been

demonstrated, . )
N

Onetypncatm&bcusemdmsyMWcase
areprmﬂedmsmdmg.m Case pre-
sentedisunmudinﬁmtwoptmmw

Tables ¥ and 2 and‘the paﬁm nd
Table 3. In the tabies the cases are:

of the length of exposure. o |

No. in
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Biopsy not m:
Necropsy

8M .

Biopsy
Necropsyt
M
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: TamiE 3
HISTOLOGICAL FEATURES AND PRESENCE OF BIREFRINGENT MATERIAL IN AVAILABLE BIOPSY AND NECROPSY
SPECIMENS FROM 10 CASES
o, & m:: Arrangement of Cells Resembling Epithelium | Type of Epithelial-like Cells Size of
Series Fibrous Conn —y Pa f Co- | Paly.
T Tiasue e, | Alzeo- | Crota | Fonl- | Fronds| Sheets | 1w [Cuboid] 00 | St
tF ;
Biopsy % o | o 0 6 { +{ + ]+ )+ + 10 Txlw
Neeropsyst 205 H ° 0 0 + o | + | + ) + 303 i
gﬁw 0ot made
© Necrapsy*} 90% [ ] + o [} [} + + 0 ] IX0OS 1
M
Biogsy (not
examined by us) i + + Not
Nmy‘fw ) 0% + [ I i')' ] ] [} 0 + + £x03
#‘;@ ot made
9% + [ + o ] o + + 0 + Sxlu
M
m alive % + + + 0.l 0 0 0 + + o 0
% 60 + . 0 + + ] + 0 + 4k p
Necropsyt 1007, + 3' I '] ¢ Y 0 + ] + Tx3p
;i':m made *
faot .
Necropsy 95% 0 0 + 0 ¢ o [ o 0 + 1X0S 1
M
Biopsy o available 0 + ? + ? ? ? ? + ?
50% i + 0 0 0 [ + 0 + 10x2 ¢
Negropsyt éq + + ;
?.i"ﬁ” 3 303 + 0 0 6| o | + + 8x2
+ +
Neceopsyt 50 + + ] 0 ' [ 0 + I + &‘ “
- o™
Biopsy not made —
Yy 0% ] + + ] + ] + + + ] Sxip
1M
.20% + 0 0 + + + + 10%2u
Necropsy solza” ‘to‘:ui;m: in|l o + I s o o + + + | Mot tecorded
ouly .

* Necrosis presant; t Reticulin demomstrated; 3 Lymphoceytic infiltration.

Case No. 6M [London Hospital 40336/47).—This man On examination he was a pale looking man. The

died at the age of 38 with ‘carcinomatosis peritonei’. He
was heavily exposed to mixed asbestos dust as a
feeder for six months in 1939, After a break of five months
he had a further twe years’ exposure as a ‘card’ grinder
before his war service. From 1946 vo 1961 he worked as
as engineer's fitter with minimal exposure to dust.
Ashwosiswasdﬂmmm 1954 on routine periodic
seven years before death, His terminal

© examination
iliness began with abdominal pain four months before

Three weeks before admission to the London
mmxmmmmamwmg

abdominul pain whilst opening his bowels.
noggilg pain continped, worse on micturition mg
WAS

yamm&lm(&%k@ ild chrpnic

. , M

bronchitis, and some exertional ym&ultnaem
m&m

m%

“fingers and toes showed mild clubbing, Generalexamina-
tion was otherwise normal. The cardiovascular system
was normal. The hmgs showed poor expassion and
scattered rhonchi. The abdomen was distended with
ascites and the liver ballotted, Rectal examination was
difficult because of spasm and pain; a possible mass was
felt, The central nervous system was normal.

The ascites was confirmed by paracentesis, and a clear
green fluid containing lymphocytes was obtgined. The
fluid was not bloody and no neoplastic cells were seen.
On June 7, 1961, laparotomy confirmed the presence of
Mmamﬁs imotvmg the liver and peritoneum, A

W mr mm i
m i occa-
mw%bk with

Pﬂmmsmwfmmedmlmm, 1961,
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and mustine, 20 mg., was injected. On discharge he was
not distressed by any abdominal symptoms and was kept
under supervision in the, out-patient department. He
continued to attend periodically until his death at home
on September 17, 1961.

Necropsy was performed on September 13, 1961 by
Dr. Enticknap. The body showed considerable wasting,
and there was extensive pulmonary asbestosis with
markedly increased black pigment markings. The entire
peritoneal was replaced by continuous white
growth in which all the organs were embedded. It par-
ticularly appeared to infiltrate the pancreas, but there
were no discrete deposits there or in any of the paren-
chymatous organs. There was a cuirass of growth 30 cm.
X 20 cm. and 3 em. thick on the deep surface of the
abdominal wall. This was all thought to be due to a

carcinoma. of the pancreas.
ical examination confirms extensive pulmonary
asbestosis with numerous fragmenting and intact asbestos

bodies and some birefringent spicules abdut 3 x 05
microns. The bulk of the tumour material is loose
fibrous tissue composed of spindle celis among which are
hyperchromatic polygonal cells in a proportion of about
one in ten. Periodic acid Schiff staining does not reveal
any mucus or xymogen granules (Fig. 2.)

Case No. 1F [Queen Mary’s Hospital 26655].—This
patient died at the age of 44 with ‘carcinomatosis peri-
tonei’. She had been exposed to mixed asbestos dust for
a short period of 10 months in 1935 in the carding depart-
ment. Asbestosis had not been diagnosed before death.
The terminal illness presented with abdominal pain and
distension after meals. On admission to Queen Mary’s
Hospital on January 15, 1961 she complained of pain in
the left groin; the abdomen was distended and a mass
was felt. At laparotomy on May 30 there was much free
fluid in the abdomen, and widely scattered nodules were
seen, A biopsy of the peritoneum was taken. She died
in hospital on August 3, 1961.

At necropsy on August 4, 1961, Dr. M. S. Ross found
dense pleural adhesions, partitularly to the right dia-
phiragm, with moderate pulinonary oedema and con-
gestion. A little fibrosis was seen. The parietal peri-
toneum was studded with floshy nodules up to the size of
a sixpenice, as were the pelvic peritoneum and the surfice
of the bowel. The omentum was a mass of growth, and
there was a large mass (6 cm.) in the right lobe of the
liver, with numerous satellite nodules (1 cm.). The
ovaries were normal.

Histological examination shows moderately advanced
asbestosis of the lungs with fragmentation of most of the
bodies. Related to them are birefringent particles which
are doubtless asbestos. There is advanced broncho-
pneumonia and long-standing changes: of congestive
heart failure. The tumour from the peritoneum is pre-
dominanitly irregular fibrous tissue, with uniformly
distributed small birefringent particles. The spindle cells
of the main mass have fusiform nuclei of varying size,
but they are not hyperchromatic, nor do they look
particularly malignant, and there is no pseudo-epithelial
growth. Sections show, however, spherical secondary
deposits of this peculiar fibrous tissue (up to 3 cm. in
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diameter) immediately below the capsule of the liver
(Figs. 3and 4). -

Case No. TM [King George's Hospital 49534).—This
man died at the age of 78, and death was certified as due

-to ‘carcinoma of the tonsil. He had been exposed to

mixed asbestos dust for 20 years from 1942. Annual
chest radiographs from 1948 onwards all showed ‘exte

sive calcified pleural thickening, msmmwﬁ
due to old tuberculous. infection, although he stoutly
denied any previous illness. Two months before death he
was admitted to King George’s:Hospital with. 2 steangy-
lated hernia which was reduced without operation.
Refusing any jon, he:returned bome where he

investigation, :
rapidly went downhill and died from th_e effects of a large

growth in the pharynx,

Necropsy on September 26, 1962 by Dr. D. Rushton
showed-brown atrophy of the myocardium with moderate
by & large fungating growth centrally ulcerated, filling the
back of the throat. There were secondary deposits in the
upper left cervical nodes, and the growth extended into
the celiular tissues of the neck, The jungs showed con-
siderable fibrosis and pigmentation with-a mass of fibrous
tissue 5 cm. across in the left upper lobe which had a
central cavity. pleurae were obliterated and the
diaphragm was thickened and caldified. 'The upper
surface of the fiver was covered with firm white fibrous
tissue up to 1 cm. thick. There were numerous small
nodules and plagues in the visceral and parietal peri-

* toneum in the upper part of the peritoneal cavity, but

these did not clearly invade any of the organs. The spleen
was similarly encased In white thickening of the capsule,
but the bowel was unaffected. ’

Histological examination of these tissues shows a
typical transitionalcelled carcinoma of the tonsillar
lymphadenoid tissue. (Fig. 5) guite distinct from the type
of growth seen in the peritoneum in the other cases. On
the other hand, the thickening of the capsule of the liver,
which does not invade the parenchyma, is of the sape
tissue as that seen in the patients dying from ‘the effects
of abdominal growths. It is predominantly spindle-celled
with a smaller number of diffusely distributed hyper-
chromiatic polygonal cells, some -of which are forming
irregular clefts (Fig. 6). The Jungs show relatively littie
fibrosis with a moderate amount of black pigment and a
few asbestos bodies. Birefringent spicules are present in
the surface layers of the liver mass and are 1 X 05
microns in size,

Case No. 2F (No hospitalization).—This' woman died
at the age of 67 from coronary thrombosis and chronic
bronchitis. She had been exposed to mixed asbestos dust
under the bad conditions of 1916 to 1919 in the weaving
department. She was diagnesed as a case of moderaic
ashestosis in 1946. She first complained of indigestion in
1960, 19 months before death. Gradually increasing
ascites developed. The terminal Hinéss began three
months before death with anorexia, flatulence, constips-
tion, and increasing ascites. Death was caused by an
acute coronary occlusion.

A necropsy by Dr, I, Rushton confirmed the coronary
occlusion and patchy myocardial fibrosis. There was ae

R s s
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aSem.nkzﬁeﬂpleutalmqm The lungs showed a
moderste degree of old fibrotic collapse, some carbon
pwmmwmmm&mwnhw
fibrosis. ‘There was a chronic peptic uleer. Widespread
and generatized thickening of the peritoncum with
numerous irregular flattened nodules and plaques was
WMMWawMﬁmmsmm
mthemthm Discrete nodular deposits were seen in

the pancreas and porta hepatis,
mmamnnommmmmm

ﬂ:»mma but in contact with the serous

Wﬁ examination of the lungs confirms
asbestosis. The smill bowel shows greatly thickened

Iymplocytes” and’
&mm&nihrmmmﬁvashowsexm

wuo.mwmmm 190984 ).—This man
died at the ags of 52 with ‘peritoneal endothelioma arld
asbestosis’. He bad been exposed to mixed asbestos dust
from 1930 to 1934 in the carding department. Pulmonary
asbestosis was diagnosed during his stay at the London
Hospital in 1963. This admission was for pain in the
loing and under mr@nmmrsm, anorexia, loss of
weight, gencral malaise, and pyrexia. At laparotomy the
liver was found to be slightly mottied and granular with
many adhegions between the lobes of the liver and the
diaphragnron the right. No.obyious masses were found
in the liver, but in the ports hepatis there was a big
irregular mass continuing into the liver, and there were
also multiple para-aortic glands, Some of the mass was
excised for biopsy, The patient was followed up in the
out-patient department but died at home two months
after digcharge from 'the ward.

‘The followm: is the biopsy report from the London
papiliary-tubular  neoplasm,
possibly but notcharacteristically renal in origin.
Primary peritoneal endothelioma is suggested by the

persistent clefy formation and the large dark cells’.

Atnecmpsyonhiyn 1963 Dr. D. Rushton found
extensive adhesions at the base of the right pleural cavity
and the dorsal region of the lung. The lungs were tough
to feel, firmer than normal, collapsed, and oedematous.
There was old tuberculosis at the right apex, but the gross
characteristics were not obviously asbestotic. Sections
from the lung, however, showed fibrosis and asbestos

The peritoneal cavity contained a large amount of
turbid yeliow fluid. There were widespread numerous
small white nodules scattered over the whole surface of

mmﬁmmmmw,ammmmm
was extensively ad-

ﬁuwwﬁwefhm There was 4 lirge
umdx&m.{!ﬁﬁm)&&wmmmdwhﬁcinm
pear the fiver hiluin, which did not involve the stomach.
mmmwmmmwmh Dr.
W&Mhasmmm

Rashton
due to carcinoms of the pancreas’. The necropsy sections
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wmkmb Bilateral pleural plagoes were presentand  from memmmmm@mm
but the typical clcfis and papiflary fetmtm are seen,

Case No. 4F [King George's mwmss;.—-ms
woman died at the age of 61 with ‘generalized carcin
matesis of the abdomen’. SMMWW,M'

: pulmonary:
nstimkmdby&mm. dmmﬂmmhwm
there are some by pseudo-epithetiom.
Birefringent spicules 5 X tmmcmbe&md

Case No. SM. [London Hospital lulﬁl—-‘mxsm
was discharged from the London Hospital with an
inoperable malignart growth in the peritoncum. At the
tmadwnﬁug!wmﬁwandapmm&m 10 months
after biopsy. He had beenexpmwm'mdmsm
dust from 1937 to 1940 and am from 1945 to 1935,
when asbestosis was diagnosed. dewtopumut ofa
pleural effusion in 1961, with its sinister implications, led
fo thoracotomy. There was no evidence
butacoﬂnpndnghtlowerlobemda&kmmuntof
clear straw-coloured fluid were rerooved, Fhe removed
lobe was clearly asbestotic. One year afier lobectomy he
was re-admitted for investigation of dyspepsia with pain,
vomiting, flatulence, and ascites, At lapdrotomy there
was wiarked straw-coloured ascitic fiuid and mwitiple
small metastases covering the peritoncum. The omentum
was shrivelled and ipdurated, and on the ubper surface of
thele&!obeaftheuverwasapmmen!giaque Ne
secondaries were seen in the liver. The condition was
considered to be inoperable, andahlopsywastakenfmm
theomentum

sW:lmms from both opcrauons were kindly supplied
wm.aﬂommofﬂmnﬂmmMMm& The
confirms the presence of advanced
buz there is po tumour. The ab-
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Case No. 8M {Harold Wood Hospital 55085).—This
wan died at the age of 47 with ‘carcinomatosis abdomini'.
}e had been exposed to mixed asbestos dusts for 25 years
trom 1929 1o 1954, For the greater part of that time he
w.s most meticulous in the wearing of a respirator in his
positron as foreman.  For the next five years he was fore-
man of the gardening staff. Pulmonary asbestosis was
never diagnosed although he was radiographed annually,
s terminal iliness began when he presented to one of us
«x months before death complaining of burning ab-
Jdominal pain. He was admitted to hospital for investiga-
uon. At laparotomy the surgeon reported mucoid
looking carcinomatous deposits in the peritoneum, liver,
and abdominal organs. There were several pints of
wwcous free fluid. A biopsy was taken, on which Dr, H.
Bennison reported mainly anaplastic growth with
oceasional capillary and tubular forms. A primary
pancreatic growth was thought likely.

The patient died two days later. At necropsy Dr.
Bennison found that the coils of the bowel were held
wogether by numerons soft nodules of growth, which were
siso present on the parietal peritoneum, on the liver
surface, in the abdominal nodes, and in the pancreas.

Histological examination of necropsy material con-
tirms pulmonary asbestosis. The bowel is invaded by
growth from outside. This shows the same histological
structure of clefts in a solid, predominantly fibrous
tumour with the capillary and alveolar pseudo-epithetial
formation seen in the other cases. There are occasional
birefringent particles. - Akﬁough the tumour does not
appear to be highly malignant, it is clearly invading the
nwscle of the bowel.

Case No. 9M [London Clinic 1961 ).—This patient died
at the age of 57 with * carcinomatosis peritonei’. He had
been exposed to mixed asbestos dust for about 27 years.
His exposure was minimal at any one time because his
work had always been clerical, supervisory, and technical,
Asbestosis was diagnosed in 1948, but he did not wish to
apply for certification. The terminal iliness began about
six months before his final admission to the London Clinic
in 1961 because of abidominal pain which radiated to the
left flank.

A peritoneal biopsy (2117/61) was reported to show ‘an
extensive reaction amongst which there are clefts
and acinus-like formations lined by cells with serosal
characters’,

At necropsy Dr. F. E. Camps showed a pulmonar;
embolus, pneumonia, minimal pulmonary asbestosis, a
hiatus hernia, and diffuse infiltration of the peritoneum by
hard white tissue.

The histological appearances of the necropsy tissue afe
very similar to those of the first case described, case 6M
‘London 40336/47), showing both stroma and alveolar
fommmnsm The lungs show a moderate degree of

Case No. 10M [London Hospital 27245/56].—This
case was fully described by Keal (1960) as his case
number 24. He had béen exposed in the same factory as
the previous cases i this series to mixed asbestos dust for
four years from 1931, and less heavily for 17 years from

1937. Pulmonary asbestosis was dmgmsed on periodic
examination in 1954, Hi examimion of

douﬁmﬂya&edummamm
cells which are regular in size. Some M
carcinomatous’ formations are seen, and.some dilated
alveoli contain papiltarypmom. ’!hewmhom
some epithelial lined clefts quite unlike carcinoma in
their irregular slit-like configuration.

Case No. 11M [Hammersmith Hospital 227252)—
This case was fully described by Heard and Williams
(1961) as their case number, 6.. He ‘presented
tamdm&is.)m&mmmmhw
‘middle-aged spread’. He had had abdominal discomfort
and distension for eight months. Dr. B, Heand has kindly
provided histological sections. from the biopsy: (June 18,
1959) and necropsy (Decomber, - 1959).. Histological
examination of the biopsy specimen shiows a nodule sbout
1 cm. across with fronds of very vascular tissue and some
small alveolar and.solid masses. One nodule contzins
birefringent needles § X 1 microns.

Discassion

In the past five and a half years we have seen 52
cases-of asbestosis at necropsy. Nineteen (36%()had
carcinoma of the lung, none of which was pleural in
origin, Fourteen (27%) bad abdominal tumours,
nine (17%) of which appeared to originate in the
peritoneum. There was a single case of carcinoma
of the breast (29)). A possible total of 9,550 people
havebeenoocupatwnallyexpemdtoasmutthis
one factory since 1913. Tncluiling two cases, the
necropsies of which neither of us attended, this gives
mmdenoeofpcmenealummxrofabout!mlﬂw
of those exposed. It should be noted, however, that
as many as 46 years may pass before the onset of the
syndrome, and in none of our cases was the interval
Iess than 20 years. A number of cases may have died
elsewhere since no special effort has been made to
follow up all the peaple occupationally exposed and
ﬂwevmwalincidencemayoehigmr. It seems clear
that this is another clinical condition that must be
recognized as part of the asbestosis syndrome, just
as carcinoma of the bronchus is now rwasmud
Furthermore, the condition is associated with in-
dustrial exposiire though there muy not Be enough

fibrosis to qualify for certification.

Tn previous series (Keal, 1960; Bonsér et al., 1955)
of somewhat similar cases, the majority of’mtunts
weee wornen. Indeed Keal concluded that most of
his cases were ovarian carcinoma, as.did the patho-
logists in two of the three femalk cases reported here,
but eight of our 11 cases were mén, and we have also
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) bwnabhtomminemama!ﬁmawhm&uﬂ:

African man aged 44 by the courtesy of Dr. J. C.
Wagner. This man (EN705253) lived near asbestos
dumps in his youth butwasmtmya&ouaﬂyex-
posed. A single section shows a cellular reaction in
fibro-fatty tissue of the peritoneum and demonstrates
a transitional form between columnar pseudo-
epithelium and irregular ﬁb:omtism. There are no
asbestos bodies nor any material, A
hyaluronidase test with tozmdzmbhuwaswﬁve
on this section but the fofm of fixation is unknown.
Histologically it is similar waadzswabab!ypam
genetically identical with the London cases. .

Themcanbenodoubtdnttheprodmmnam
abriormal material in the histological sections is of
fibrous tissue origin, and such cells as resemble
serosal epithelium appear to be derived from them.
In the early stages, seen in peritoneal biopsy, the
lesions are more cellular, and later they become more
fibrous. Progressive massive fibrosis in the related
industrial conditions of silicosis is considered by the
authors to be somewhat analogous, and silicotic
granuloma due to talc is another comparable condi-
tion. Since much inhaled foreign material passes
into the gut (Hilding, 1963) it is probable that some
at least will enter the abdominal lymphatics. We
have suggestive evidence of its presence in these peri-
toneal tumours, and further searches by electron
microscapy and by «-ray difftaction methods at
present being carried out may confirm this. How-
ever, in these patients with peritoneal tumours the
pulmonary changes due to asbestos are below
average in severity (disability has been commonly
assessed at 10 to 30%). It may well be that the
shorter life span of the severely affected worker is
the reasom why the syndrome is not more common.
Another cause of confusion is the frequent diagnosis
of some other form of neoplasm of which we have
examplés in carcinoma of the stomach, ovary,
pancreas, and tonsil, as well as the unclassified cases
of carcinoma of the peritoneum,

Wagner, in a series of publications (Wagner et al.,
1960; Sleggs, Marchand and Wagner, 1961) has
claimed that tumours of the mesothelium 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 confined to
childhood. We do not exclude the possibility that
the masses which occur in the abdomen in the syn-
drome we describe are mesotheliomas and therefore
true neoplasms, but we do not believe that our
evidence, or any other of which we are aware,
justifies such a confident assimption,

The earliest reference to similar masses which we
have encountered is von Rokitanskys (1854)

description of primary ‘colloid cancers’ oﬁagpe:i-
toneum. Neither he nor any M authior
offers any convincing proof of their malignant
character, and there does not appear to have béen
anygrmadvmmtheopmoﬁms&&”:a
that “There is scargely another varicty of . tumour
wh&hmwﬁdmmmmﬁt

(1942), while eleutly momm the ahility of

cmmmn‘itw%hwe&wmum
mind Ctiseir) . expct Histogerwsis’, and.

T gy ~

Btownanéfoﬁml cmmmm ‘

the mm&ammmm
with organization of the exudate’.

It:sabmdtmlycharmwhﬁmkm*

readily available than fact concerning these tumours,
and we consider it more helpful to add to'the Jatter
than to the former. We are impressed by the Iack

of occupatiomal- data- in- neacly. all. of. thel clipical .
hsmwuhﬁaeexmmoﬁhemoﬁm Rkis

our opinion that these masses do not in fact closely
mmwmmmwmmm
" encountered

Enticknap, 1952). In thé uniform. psssence -of a

history of exposure to an-industrial iovitant 4hathas

not yet been shown to be oncogenic, we- think it
unwise to give the name ofa specific wplam to-this
syndrome and prefer, with ‘Miller and Wyin, who
mor&dtheﬁrst%uﬁmt%mm‘%
shall not attempt to give an explanation .

merely record the fast(s)'.

The exact nature of the tumours mayonlybe
elucidated by their experimental production in
animals, and details of Wagner's (i%z}expmmm
are awaited with interest. We have in this series had
an oppartunity to examine by conventional methods
alargeamountofhmmnsswshmﬁngﬁm
changes and feel it is unlikely that such studies will
permit more than an i ‘opinion. As we have
been unable in the course ¢ Mmm“mm
form a definite opinion as to the. natore of the
awm:mmmwewmmw
Mmtommmtﬁmmmu‘mu
fibrous tissue’, and‘webdmumbeadirm
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reaction to the presence of foreign material in the
«rosal cells.  We propose that the condition be
calied the peritoneal tumour of asbestosis until its
e\act nature becomes clear.

In the fifth century A.D, 0o 1¢ was first used
o denote plastering or stuccoing, In our view the

_ term asbestosis was most aptly chosen for the patho-

togical effect of asbestos, Asbestos may plaster the
lung, the pleura, or the peritongum.

We would like to our thanks to the many
people who have helped us to collect the information on
which this report is based, They are too numerous to fist
wdividually, but without their generous help it could not
bave beent written. HL.M. Coroner for West Essex has
Kindly giwn us permission to report the-cases which
came within his jurisdiction. Mr. D. R. Hall, laboratory
photographer, mm&bfozmphowmpm
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