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(RECUIVLD rOR PUBLICATION FENRUAKY 11, 1965)

A scnios of 33 patients from the London Hospital with a diagnosis of mesothelioma confirmed by
resropsy o 2wdsy has been studicd for possible exposure 10 asbestos. The serics comisicd of 4}
s and <2 women; 27 of ihe patients had peritoncal and 56 pleural tumours. The carlicst death

recorded was 1 1917, but only 10 of the scrics died before 1950 and 40 (48 %) between 1960 and
1953, - .

3 <olory of ovsupational or domaatic (living in the same house as an 33besios worker) exposure io
«abNsios compared with rine (11-8 %) out of 76 patients from the same hospital sulTering from other
cacases (P < G-001). None of the 17 suspected cases of mesoiihclioma, rejected on pathological
<rouAds, was found to have had any eaposure 10 asbestos. Tucre was also evigencs that neighoour.
hood eapdsires inay be imporiant, Among those with no cvidence of occupational or domastic
ovposurss, JU-6% of the mesothelioma patients and 7-6% of tix in-paticats with other discases
lived witiun half a mile of an asbestos factory (P < 0-01). Out of the 31 patients with occupational
SADOSUICS on%vcrc in jobs scheduled under the Asbestos Regulations of 1931, The interval
between iirst exposdre and the development of the terminal ilincss of mesothelioma ranged between
16 and 5§ ycars. ~

In 47 patients in the mesothelioma scrics, lung tissue or sputum was available for examination.

ia CF PLZURA AND ZZRITONEUM -

L d N
76 0i ke serics (ull oscupational and residential histories were obtained. Forty (52:6%) suve

‘ In 30 (62-5%), cither asbestosis or asbesios bodies were present.

. In recent years, the association between exposure

2 asbestos dust and cancer of the lung and other
walignant acopiasms has been the subject of much
wareh (leading article, 1964). Wagner, Sleggs, and
archand (i960) deseribed the occurrence of meso-
:2L9mia 0i'tas picura in those exposed 1o crocidolite
2280 15 L Taaing districts of South Africa, and
- 238 sntewied further studics of the occupa-
e RI3IGT.0 OF patients sulTering from this tumour
wweN, «udw; Fowicr, Sloper, and Warner, 1964).
Tae Prosent invesligation concerns patients in
<om ntnotaciioma had besn diagnosed at the
wadon Hospiial during the past SO years. After

Jaaminiag ine accropsy and biopsy specimens held

athe pathology department, Hourihane (1964) con-
Smed a diagnosis of mesothelioma in 33 patients,
{whom 41 were men and 42 women. Thiny-one of

had pleural tumours and 10 peritoneal;
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among the women, 25 had pleural and 17 peritoneal §

tumours.

The aim of this study has been to establish the
occupational histories of these patients and to trace
any other possible cxposure to asbestos. There were
four surviving paticats at the outsct of the investiga-
tion, but these have subscquently died. The carliest
date of death in the serics was 1917; 10 dicd before
1950, 33 between 1950 and 1959, and the remaining
40 in the past four and a half ycars. The youngest
patient died at the age of 33, and nearly half were
dead before the age of S (Table 1).

‘ "Clinical Feutures
The ward riotes of 65 of the patients were available
and give a pi of a disease with a consistent
symptopatoldgy, Among thoss with plevral
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Tama §
AGE AT DEZATH OF 23 PATITNTS WITH MESOTHELIAL
TUMOURS

™
Aot fye) ale | Female
Ne. | % | Ne. | %
<a 3 -9 1 34
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"t 1 ’ e
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tumours, the commonest presenting symptom was
the rapid onset of extreme shortness of breath due
to the formation of a massive pleural effusion, Pain
was 3 prominent feature, either described as a dull
ache, sometimes due to invasion of the ribs or
vertebrae, or somctimes sharp and radiating, sug.
gesting nerve involvement. Tumours in the chest

wall were not uncommon, occurring cither in.

previous aperation scars or by direct invasion of the
chest wall. The sympiomatology of the peritoneal

tumours was more varied. In some patients the pre- -

senting  symptom was pain on dcfaccation or
nucturition. Diffuse upper abdominal pain was very

common, and swelling of the abdomen duc to ascites °

was always present terminally, The methods of
treatment included pncumonertomy, decortication
ol the lung, deep c-ray therapy, instillation of radio-
active gold, and cytotoxic drugs. They were used
alone or in combination but had littie cfTect on the
course of the disease. Half of the patients sufTering
from pleural mesothelioma died within onc year of
the onset of symptoms, a further third within. two.
years, and only onc patient survived for more than

three years, The course of those with peritoneal -

tumours appeared to be cqually rapid. Eight of the
patients died within six months of the onsct of
symptoms,

Sources of Information on ngpmlon and Residence

In addition to the ward notes, some of which gave
good occupational histories, there were three other
sources of information: the patient’s gencral practi-
tioner; the records of an asbestos factory in thearea
and personal interviews with patients
surviving relatives,

As s first step, general practitioners were circul
with an eaplanatory letter asking them to complete
a form giving details of the occupations of patients
and their immediale relatives, Within two months
3% of the doctors had replied. [n two cases a

" hithert@ unknown exposure 10 ashestos was revealed;

in others the name and address of a surviving relative
wirs given, bt in the majerity the dosior was unable
10 give information hecause, on the death of the

DRITISH JOURNAL OF INDUSTRIAL MEDICINE

patient, the notes had been returnd 10 the ;«.
exceutive council of the National Heglth sep g,
where they were destroved within 3 period of (hye
years,

{n one of the asbestos factories a file was ke way,

detailed records of all employees sinee it siaricy 1
1913, The names of ail paticnts were chechoy v,
these files. Nine men and nine married wonen 41, .
their maiden names had been awertained tivnn 01
tives) were identified without difficulty. 1in oy, .
Gates of employment of these |3 patients any 1,
jobs they had done were obtained from the recor.:.
of the factory.

The four patients slive at the beginning o (k.
investigation were interviewed personally. A few
relatives were contacted by post, but the relatives of
68 patients were interviewed by one of us (11T ) 4
their homes sitluated mostly in the East Lnd 4
London. Not only was an occupational history af il.¢
patient, the spouse, sons and daughters, and luilir
taken, but past addresses were aiso recorded. Tl
interviews lasted for at lcast an hour. To recall eveniy
of 30 or 40 years ago it was often rEECQrY 1u
explore the residential and occupationa’ Nistewss of
all members of the family, -

Exposure to Asbestos in Three Groupe of Mawnis
Suflering from Other Discases

For comparison with the mesotheliorss paticints,
three further groups of patients suTering irom viher

. discases were investigated.

The first group was selected from the patients in
the medical and surgical wards of the ho:pital during
the carly summer of 1964 (‘in-patient” urics).- Each
patient in the mesothelioma scrics wio had been
traced was matched with an in-patient of the same
sex born in the same five.year pericd. As thers was
a.dearth of male patients over 7§ vears 30" age in thw
hospital, a sample of six patients of his age amd
older was taken from a neizhbourng geriatric
hospital.

The sccond group were those whe ud ongtinally
been filed in the pathology departnent OF the
hospital as cases of mesothelioma tut .a whom the
diagnosis was subsequently rejected on pathological
grounds by Hourihane (19&3) (‘rescctec serivs’). As
it had proved extremely diflicult te lecate the rela.
tives of those who dicd before 1950, atempts were
made only to trace the throe surviversin this group
and the 14 who died alter 1940,
© The in-patient series, already descrided, were ali
admitted to hoapital in 1962 Tiw satients with
“mesathclioma werg admitted to the ame hosp..a!
over & paried of 47 yeam Juring whivy (here migin
have boca a substantial change byl in the residential
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requiring medical supervision under the Asbestos
Regulations (1931).

Four patients were working at other factories
making all types of asbestos goods. One had been
cmployed in 38 wagen works sawing asbestos sheets
for partitions. Except for one, 3 woman employed
in insulating clectrodgs with crocidolite, the types of
asbestos used in these other factorics arc not known.
. The cight heating engincers and laggers were all
men.  Three had been employed in dockyards on
ship repairs, two in various types of lagging, one in
3 power station, one insialling hospital sterilizing
equipment, and one installing central heating. All
were consistently employed on this type of work for
more than 20 years, but, in some, exposure (o
asbestos was intermittent.

Domestic Exposures.—The group of nine, seven
women and two men, whose rclatives worked with
asbestos, are of particular interest. The most usual
history was that of the wife who washed her hus.
band's dungarees or work clothes. 1n onc instance a
rclative said that the husband, a docker, came home
‘white with asbestos’ every cvening for threc or four
years and his wife brushed him down. The (wo men
in this group, when boys of 8 or 9 years old, had
sisters who were working at an asbestos faciory. One
of these girls worked as a spinner from 1925 to 1936.
In 1946 she died of asbestosis. The press report of
the inquest states: ‘She uscd (o return home from
work with dust on her clothes'. ller brother had
apparently no other exposure L0 asbestos; he started

work as a shop assistant, then became 3 sawyer of -

iron girders until 1948 when he worked as a loader
of groceries in the docks for five ycars (bul ncver on
dusty cargoes) and then returned to sawing iron
girders. He dicd in 1956 of a pleural mesotheiioma.

In-patient Scrics

Occupational and Domestic Exposures.—Two of
this serics had worked in asbestos factories and four
had been employed as laggers. The husband of
another was employed at an asbestos faciory for
three years, and two dockers in this group gave
histories of handling asbeatos cargoes from time to
time throughout their working life.

The diagnoses of these paticnts have been grouped’

into seven categories (Table §). The patients with a
positive history of exposure are scattered throughout
the various diagnostic groups, and there is no indica-
tion that exposure 10 asbestos could be related to
the disease which had caused their admussion,

Neighbourhood Exposures of Mesoihelioma snd
In-patient Series.—The 36 patients w meso=

|
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DISEASE GROUPS OF PATIENTS IN THE IN.
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thelioma and the 67 patients in the ‘in-patient’
scries, who had neither an occupational exposure
nor a relative living in the home working with
asbestos, might have been exposed 10 asbestos dum
because Lhey lived in the immediate vicinity of 38
asbestos factory.

One factory, where more than one-fifth of e
mesothelioma patients were cmployed, opered 2
1913, having been situated ncarer the cenue
London for the previous scven years. There see
three affected female patients living within haf s
niile of the lactory during the time it was in prodec-
tion at its first site. When it opened they were
children between S and 7 years old. At the prewest
site, there were eight patients living within 3 hall
mile radius of the factory. Onc man was born wuha
a quarter of a mile of the factory and remained &
the same address for 16 years. The other seven uere
women, and all except one were chitdren when i
factory opencd. The seventh wa *2) years of ageam
remained in the same house unuil she died 48 yan
later. She is the only patcnt who had nciher
occupational nor houschold cxposure dut \n whom
asbestos bodics were found in the lungs at nccrom?.

Among the ‘in-patient’ serics, one patent ned
near the factory at its previous sic and 'our otxn
lived near its present site. One panent was 22 y¢e3n
old when she moved into the ncighbourhood i 191!
She disliked it and, when interviewed, compiained
impartially about the dust from the asbestos facion
and the rats in the house.

Taurk 6

ASSIDENCE OF PATICNTS WiT)i NO OCCLPaT.ONaL OF
DOMESTIC LX+OSURL TO AruLdTus

e
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" Lung tisine was availabic in only four patients

s v s o asivestoe there are § 1 ;.. ‘f:'uml cither throuzh relatives or by Living w» 1he

ot L e etachonnan sepwes aml five a‘”_;‘,.ui‘:mmmluw\d of asbenlns factnries,
Cavpntent” swies wha bivald waitlun half amilefE. ashostas beudics were present in lung Lissue but there

b anaNIOS BTy an e area (Table 8), 1 5 _was no evidence of aslestanit.
Caome iy the propeilion of patienty = eT
o ev i lnad i the sicinay of the factory - - Tamr

4 e other evpresre (o asdvstes i satistically’s

b Y

anteant iz - RS p 00D,
Date of Fient Faposoee and Infeeval I fire Death
s Mewthelisma Neries,— 1 'illy-one mien and women
4 ieen evpeaed 10 acheston, including theve who

i tne main ashevion factory. The duration.. - o=

.. evpnure vaned widely, ranging irom two months
> mer 30 vears.

~tan )7-$ yeam),

erval wae shortest,
Foud diving in the naghbourhood of the ashestos

SIONEY Wwisre evposure 10 Just was prodably--

ssat, Table 7 shows the mean age of each group

The interval hetween the first
anwure and death varied hetween 16 and 33 years-.
Among the group of factory+ -
weaery, where evpacure was prohably heaviest, the *
It was longest among -the 7

¥ L3t exposure and the nwan of the interval before
<l in each group. Although the length of interval

In twm,

CVIDINECE OF AV ATOS APHMIS NR AR STARIY N
47 CANIS OO AGE VO UIT HINMA WITH 1.11%) TRAUR Of
SPUTUM AYAILABIL FOR 1. XAMINATION o

com—ng;
llckn:y-l Adrvenis o Ashedan Bagdies ﬂ-' =
Rl s~y Abuwas an -,
Avones- | e~ 23 |
R TS s TR
Negatoe -} - e e [} ol
Untrared - s 3 ¢ BT
Towt » " | = rhs
A T R :
~ Among the'l2 patients in whom no ,

with asbestos could he extablished, there was sabs Az,
. merchant scaman from South Africa, whoe leagsii.
shvswed both asbesias bodies and asheuosia; be may® _
- have had contact cither in South Africa or st sea,%
but his carly history could not be established. There -
were three others in this proup who had asbesios--

. bodies in lung tissue without evidence of ashestasia, <.

Tamr?

MLATION AF TR TN TVYPE OF FARCURR AND | PNGTH --
o INSLAYAL BILIORY DCATIL IN 31 PATIENTS IN
MESOTIHLLIOMA SCRICS

Aeon Interve)
Trre of Copomnry Nea, l‘::t.?n‘::o ap--n ond
e
(yeare) Desth
{prars)
] 1 ] -
o ] H: | 0
weeern and inenlstney [} e b ]
g W Ao ghangre
Send of losimay 1] [ B ) l e

ncd hetween 294 and 486 years, the mean age ot
éeath showed less variation; it was 50-6 years in the
Foup of factory workers and between 33 and $7
yan in the other growps.

Adienion fNadies sad Adestosis (a he Mesos
Seiarna Seviea—Of the 83 patients in 1the nesoe
Rehioma series, jung titwe was available for
namination in fartysihbren:  In four nther patients,
ol certafiact oo suffyring from asbesionls, with no lung -
e avaiiable, examination of sputum during life
mealed the presence of asbestos bodies (Tadle )
dotir asbesios bodies and histological evidence of
anesionis were found in 1S of the 24 factory workens
ing iaggers, A further five showed evidence of either
abdesios bodies or asbesionls. ’

- whom ne evidence of any exposure lo &

Of the seven patients whose histories could not be * .
traced, three-had ssbesios bodies and histological
1n the mesothetioma serion there are 25 patienss

s

-
- ..

be found. - A-chiel source of information . was g2
history laken from & surviving relative. A surpriliagss -
amount of information was oblained, but in some of -
those interviewed the memory may have been defeos
tive or they may not have known of shoet perioda of -
exposure during the youth of the Jeceased. Fer
exampie, one of (he patients was cventually ideatified..
88 having worked 4t a largs 8sbestos actory for twe.
months in 1941, This was before he married, and -
widow did not know of this eplsode. It is of
erest that asbestos bodies in the lungs were found
inonly of this group, and it scems probabls that
the remainder there were those whe had had

NE FRPONY 18 AN, «

In the mesothelloma serles of patients, doth (ne
dustrial and aomeindustrial exposures were recogs
nized. Among the men the exposure was pees
dominantly industrial; 22 worked in asdesics
factories or as laggers, two were exposcd atl home,
and one lived near the asbestos factory. Among the
women only 19 workad [a asbestos factocies, and &

0161 ILOLS
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turther 17 had noa-industrial exposures, seven it the
home and 10 Lving nvar asbestos factorics.

Tiwre is no evidence that the patients with
peritoucal twmaurs dulered i thar type of eaposure
from the Maticats with pleucal tumours. The propore
i of posane fndingy of asbestos bodes of
aststonis was sinulas i both proups. A higher pro-
portion of women, pasicula'y among the factory
wurhcrs, was aifosted by peritoneal tumours, but the
dilereme hétwoen the sexey was not Matistically
wipmitwaal,

Fhe recemt lncrease in the nunber of patients
cidpnined at the honpatal may be partly Jdue to an
uweeased interest in nwsothell tumours and purtly
e iong inderval between fird eaypwnure and
desclupnwnt of the tunwur. Thoswe eapused between

1915 and 1923 awugidt e eapusied 10 die fron abowt -

1930 onwdrds,  Ashestus inpavis (o the Uniled
Ningadom have mounted steeply wince 1932 (Leathart,
19¢3) and ity uney are more widcly diversified in
industey, Tae miereasing proportion of the populae
i evaosd 1o asbustos Juring the past JU years
may by -evpwcied 10 givé nise 10 an incredsing
ovcurrence of awsothelial tunwurs,

Tie viuuee of groups for comparison wath ihe
mesaothichonia serics of paticnts was not wleal. Tie
funber oF patenits 3t was pasabic 10 trace i the

Creevted' woey proved o be sery sinall. The ‘e

astient® saies, althouch matelned foe date of birth
wiad aet, dittered fooum the anesothnclionna s s 1 that
wit wore adautted to hwonputal dungg R4, Notlee
ol these praup could B el viewed withwiut hnowe
lodee of the discase from whinch they were sullering,
Tius could lave ked (o as with uinderseepueting of
expunure (10 ashentos in the in-patent serws. Hlows
evir, i the in-patict® series (lwe actudl patanit was
atervicwed, and more Jetaded and reliatie histucies
were ohlained than was posuble from thw relatives
of those who had Jdied of mcsoihclial tumoun. "There
was a0 evidence that, because of their more recent
8dmintsion 10 hospital, Lhe i-patient ser.v. was less

likeiy than the mevothclinoma sesies 10 wos
t4ct with asIxsios of 10 live in cs0ver pra
wbeston factaries,

Thare scems little doudt that the risa
thelioma may atise from bath ovvupatic
Jomeslic expusures (0 ashesios. Waener a:
(1960) Jeseribed paticnis winh no evne
than living as & child i the vicinity of the
mines. A high ncidence of swdeutas plagqu
pleura P s been found in ihe poputation i
an anthophyilite ming in §inland (Kiviuot
More evi-lnubuquird of an increased ri
pomsition living in the neighbourhoud of.
facrcries or other areas, such as doctm
a3bestos is used in quantity,

We should 1ike 1o the 1k 1%, B O'N 1ioue:
hn co-opersieen ond for makmg the reswil
mvenigations avadahle (o us. .

Our 1hankt are aku due 10 Profewor C.
Professor V. W, i, De. N. L. Ruvdy, and
Flavell, F.R.C.S,, of ilie Londoa Honpaal and |
Silver of St. Mauhew's Honvpatal for perruvvon
vicw 1heir patients; 1o the gengral practidmners
Lburated s this caguury; (0 the amnaecmient:
avheMot factorcs fue arrangng oo o thes
10 Miss Joaa Wallind fin statninal ssvalame,
1e. 5. C. Gadwn, frofcven R, 8. F. Suhallng, and’
Soutler for thew adve st biclp.

The contents of (his faper were Conumunecaie,
Cunleicme oa the Hukvamal Lilconn of A
arranged by the New Ywdh Acasemy of Sc
Ontober (964, snd will he puhinhod @ 2 sherw
ia (he provendngs of that cunference.

Resnrrces

.L.‘.l'..“ 3. C, ond Wernee, €. C. (T80 &
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