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+*Angicsarcoma of the liver: annual occurrence and
aetiology in Great Britain

p ) BAXTER.! P P ANTHONY,! R N M MACSWEEN,? AND P J SCHEUER*

From the Heal:h and Safery Executive, Employment Medical Advisory Service,! London NW! 5DT,
the Area Department of Pcthology,t Exeter EX2 SDY, Western Infirmary® Glasgow G11 6NT,
and Royal Free Hospirai® London NW3 2QG, UK

ABSTRACT The annual occurrence of angiosarcoma of the liver (ASL) in Britain from 1963 to 1977
was studied, including clinical and occupational details for those cases agreed as ASL by a panel of
histopathologists. Thirty-five cases (28 men, six women, and one infant girl) were agreed as ASL.
The increase in the incidenc¥oi ASL observed in recent years was attributable to Thorotrast(thorium
dioxide) usage (eight cases) and exposure to vinyl chloride (two cases) in the past. In its clinical
presentation and prognosis ASL resembled primary liver carcinoma, except that extrahepatic
metastases were found in only eight (23 %) cases, and haemoperitoneum was more common in those
cases due to Thorotrast. The rasults suggested a possible increased risk of ASL in the electrical and
plastics fabrication industries, but information on exposure was inadequate to implicate specific
chemicals. The clinical features of one case were indicative of arsenical intoxication, but medications

s
eV

in the other patients did not appear to be of aetiological importance.

e present our findings on the annual ocoucrence of
angiosarcoma of the liver {ASL) in Britain during a
LS-year period, 1963-77, and the clinical details of
tiiose cases agreed as ASL by & pancl of pathologists.
The role of known or suspected astiological factors,?
including vinyl chioride, Thorotrast {thorium
dioxide), inorganic arsenic and copper, and haemo-
chromatosis, is also discussed. Many other chemicals
occurring in the environment naturally or from
industrial sources have been linked with liver
tumours in animal studies,® but the role of these
substances in man remains to be resolved. The
advantage of monitoring a tumour as rare in the
general population as ASL is that it may be used as
a marker tumour to identify human carcinogens, and
we have adopted this approach.

Method

In 1974 an ASL register was set up in Britain by the
Employment Medical Advisory Service (EMAS) of
the Health and Safety Executive, and a preliminary
report on the incidence of ASL in 1963.73, with
details of the method of working of the panel, has
been published.! EMAS, in collaboration with the

Recgived 4 June 1979
Altepted 3 July 1979

Offics for Population Censuses and Surveys (Eagland
and Wales) and the Generul Register Office
{Scotland), identifies recorded cases by the regular
review of death certificates. The underlying cause of
death is routinely coded by the Registrar General’s
staff under the International Classification of
Discases, 8th revision, as primary, secondary. or
unspecified neoplasms of the liver and intrahepatic
bile ducts (ICD numbers 155.0, 155.1, 197.7, 197.8.
211.5); neoplasms of unspecified nature of the liver
and-biliary passages (230.5); and hacmangioma or
Iymphangioma (227). Additional sources of notifica-
tions are hospital pathologists, publications, and
cancer registries ( England and Wales only), Recorded
cases are identified if any of the following diagnoses
are mentioned : haemangio ocrangiosarcoma, Xupffer
cell sarcoma, haemangioendothelioma, haecmangio-
blastoma (adults only), or malignant angioma,

For all the recorded cases the hospital pathologists
concerned are requested to send histological material
from the tumour for review by a panel of three
histopathologists (PPA, RNMMS, and PIS).
Material for control purposes in the study of the
1974-7 cases of ASL was obtained from cases
recorded as dying from other liver tumours (selected
randomly from death cectificates) or because the
diagnosis wat of special interest—for example,
angioma, haemoperitoneum—or mentioned Thoro-
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D\ sec 2 s 1387 DI . show the increase expected if national awareness had .
E / e led to more recording of ASL. Also, in the pros- <,
. _,.M_/\’ _./-M/'/\/ pective studies of Thorotrast patients and RBritish .
3 workers exposed to vinyl chloride’ deaths from ASL S
2, . have occurred only in recent years. by
3 e az A 1o Taking the ten-year period 1968-77 as being most o
¥ "\-’ representative, the annual number of cases in which "
i / no causal agents had been positively identified was '
. fairly constant, both for the recorded cases and i.‘};
. those agreed by the panel (figs 1b and 2b). On i35
3 ayerage, seven cases a year werc recorded from all 15
o sources, and among those for whom histological fhand
JmsE AR N R, W8 e 8RN AT sctions were obtainable, about two cases n year :f.:
were agreed as ASL. For death certificate cases tie
( Fig 10 Amsaal incldence of ol ded only, the average number of casas reported was five ;5:‘?
[ recor cases .
G AG) ol Inciipmce of al ded oty reed a year, with about one a year agreed by the panel. :;’ﬁ
as ASL by panel, 1963-77. AGE DISTRIBUTION e
Fig I{b) As in fig a), but excluding cases of known The distribution of the tges at death of the agreed e
astiology. cases of ASL is shown in fig 3; there was no apparent b -
difference between cases of known and unknown i
until 1975 and 1977, when it rose to 12 in both years.  actiology, though the numbers of both were small, "
The numbers of cases agreed by the panel cemained  The mean age (and range) for men was 583 (30-78) J*
at two to three a year unti! 1975 and 1977, whenthey  Years, and for women 65-2 (44-34) years; the infant 3
rose to seven and nine respectively. If the cases of 2irl died aged 8 months. i
known aetiology (vinyl chioride and Thorotrast, to , el
— be described below) were removed from considera- SOCIAL CLASS v <
tion an increasing incidence was not so apparent For the male cases agreed as ASL, the occupations
(fig 1b), suggesting that the rise had been due to a recorded on the death certificates were assigned to
real increase in the number of cases rather than an  the appropriate social class according to the scheme )
improvement in case finding after publicity of the of the Registrar General® by a statistician who was B
vinyl chloride problem in 1974, This interpretation 00t provided with any other information about the N
is supported by the annual numbers of death cases. The social class distribution was then com-
certificates for ASL (figs 2a and b). These did not DPared with that obtained by a proportional analysis s
of male deaths aged 15-64 in England and Wales, :
1970-2% and also of the male population of Britain I
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Fig Xa) Anwnual Incldence of cll cases idemtified by

deathk certificate search, and munbers of cases agreed
as ASL by panel, 1963-77. :

Fig Ab) As in fig 2a), but excluding sases of knowd
astiology. )
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Table & Indusiries employing at least two of the
agreed odult cases of ASL according 1o aaticlogy.
{No of cases in garentheses)

Aeticlogy . Iadustey No of patients
Unknown. ot
doultiw (24}
Mon (15} Elecrrical [ 3
Flazlcs fabrication 3
Traasport 3
Conxtruction 3
Coal mining 3
TFarming 2
Coke-ovens (gas and
scoet)y 2
Cable making 2
Women (3) Caering 2
Domeitic servies 2
Vinyl ehloride (2)
Meu (D) PVC manufactun 2
‘Thorotrast (6)
Man (7) Transpors 2
Conatruction b3
Coaiminiog 2

death certificates, as mentioned in the results of the
social class anmalysis. Unfortunately, no further
information was obtainable for two of these cases;
according to the death certificates they had been an
electronic testing engineer and power station
engineer. The two others, the first a construction and
design engineer at & power plant and the second &
Post Ofice engineer supervising telephone and postal
power plant, had been in the industry for most of
their lives. One of the two remaining cases had been
& self-employed electrical fitter all his life, and the
other 2 boilerman and odd job man for the efectricity
board. It was not possible from the histories obtained
to derive a specific exposure which these six men may
have had in common. At lcast three of them,
however, probabiy handled or repaired electrical
components for some period in their cxreers, but
more precise information was not available.

Of special interest in relation to vinyl chloride is
the G ol ise cyey g St WErtlons.
According to the death certificates the occupation of
two of these men was “machi ter.”” The thres
men had been emplo! n factories that manu-
factured goods from raw plastic, including, at some
time, PVC; two factaries had also produced rubber
articles (the use of chioroprene, & possible causs of
ASL % was exciuded in one of these firms). The
records were .inadequate, however, for confirming

Ly €T O UOt- come Into contact with
PV

=T the construction industry two men had been
building labourers and oné a clerk. All three men in
the transport industry had been road vehicte drivers,
Three men had worked in collieries, ane as a ¢lerk,
another as & “coiiiery warker” for one year, and the

third as a haulage worker for most of his working
life,

In the remainder of the industries shown in table 4,
farming is noteworthy becauss of the known use of
arsenical pesticides. Both men who had held farming
jobs had been labourers at the beginning of their
working lives, but details of pesticide usage were
unobtainable, Information was provided for one of
the two men who had worked in cablemaking; he
had been an inspector of brass-plated wire in an
entirely non-rubber part of & tyre factory, and was
not directly exposed to chemicals or PVC, The other
man had been employed in this industry from 1941
to 1946, before PVC was generally used in cable
manufacture. The two men employed in coke ovens
had held this occupation for five years and over 10
years. .

Of the five women, four had either worked in
catering or domestic service for at least five years.

Vinyl chioride cases

The two men in this category had been process
workers in the manufacture of PVC for three and 3
half years* and 20 yearst®; their ages at death were 37
and 71. Both had worked in sutoclaves, where
exposure to VCM would have exceeded 200 ppm.
Neither had been employed in occupations where
heavy exposure to PVC dust could have occurred.

Thorium dioxide cases
Transport and construction industries also feature
in this category. The two men in coalmining had
been faceworkers, and an injury at work o one had
resulted in his receiving Thorotrast during fucther
medical investigations.

Orther cases

Occupations mentioned only once did not show any
actiological pattern. In the infant ease, accupational
histories were obtained from bath parents to study
the possible role of transplacental carcinogens. The
father had worked for three years in market
gardening, followed by three years as a mechanic and
painter of old vehicies. He then worked as a refuse
collector & year before and after the child was born.
The mother had worked as a hairdresser since
leaving schoo! until she was seven months' pregnant.
She admitted having received heavy exposures to
hair lacquer from hand-pumped sprays, and had
rarely used canned ssrosols at work.

MEDICATIONS

Of the agreed cases, seven men and one wornan had
been neurosurgical patients investigated with intra-
arterial Thorotrast 28-36 years before their deaths,
Anocther womsan, who died aged 70, was suspected,
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cases, the sites baing (b2 snlsen in four cases, the
lungs in twe, and 2 =7 os-em aad porta hepatis in
cach of the remair == ... 'n o of the cages with
splenic ivveivamer. | c- liant meatastases were
found in the “rone. =om sszom and edeenal gland,

In most jutient  nz .2 wes enlarged by the
presence of vasou!ias 1omoLr tissue. Tumour nodules,
sometimss rulses :zina the liver surface and
containing cavernoss or honsvcombed areas were
ofien described. 13 wwere ~iring amounts of fibrotic
tissue, and macro- o7 Tioro-aodular cirrhosis of the
liver. In two cases in «rich the liver was cirrhotic,
the presence of a mmutr was not confirmed until
histological examination. In five Thorotrast cases
the spleen was small amd fibrotic, The liver of the
infant was enormously enlarged and contained
multiple umbilicated nodules of tumour tissue on its
surface; there were aress of small. thick-walled
channels filled with biood surrounded by normal
liver tissue, but no extrzhepatic metastases, and the
immediate cause of dexth was congestive cardiac
fallure. In none of these cases was haemochromatosis
found.

Discussion

Excluding the cases of confirmed setiology, the
incidence of ASL during a representutive ten-year
period was seven a yeur for all recorded cases, and
two a year [or cascs agrasd by the panel, in a British
population of about 50 million, Surveys from else-
where have also shown the rarity of ASL, but they
have been undertaken in industrialised countries
where the incidence of primary cancer is fow, though
in Britain it bas probably increased slightly over
recent decades,'s 10

Necropsy surveys indicate that ASL accounts for
less than 3% of prirnary liver tumours and less than
15 per 100 000 of all necropsies. 20 21 Epidemiological
data in the USA 24 and the Netheriands® show much
the same rate of recorded cuses as found in the
present study. Infant cases are extremely rare. Out
of four recorded infunt deaths, tumour Hssue was
obtained for two, and one of these was agreed as
ASL.

The use of data soleiy from death certificates
scemed to provide aninsensitive measure ofincidence
compared with that from all sources, including
hospital pathologixts, published reports, and cancer
registries. The rising trend for all recorded cases for
the iast years of the siudy period was not seen for the
death certificate cases. Lvidently duta from death
cortificates alone cannct be relizd on to detect those
moderate increases in incidence that may be a clue to
naw znvironmental aganes, in 17 cases agreed as ASL
the death certificete mve a different underlying

i

cause; thus reliance on death certificates could
underestimate thetrueincidence by at least haif, In the
Thorotrast study33 six cases of ASL were eventually
identified whereas onlythreewere recordedas ASL on
the death certificates; this finding in a virtually
complcte follow-up of patients with an aboves
average nzcropsy rate also suggests that the true
incidence could be underestimated by half. On the
other hand the panel agreed the diagnosis in under
half of ull the cases seen, so that incidence rates based
on death certificates might not be too far removed
from the true incidence, at fcast among hospital
deaths. In Britain about half of al! deaths ozcur in
hospital, and on average 20-30% of these undergo
necropsy.3* Hepatic cirrhosis and primary liver
cancer werz the commonest misleading diagnoses,
but we have no evidence to supnpose that many more
cases of ASL were being overicoked in these
categories.

The age distribution of the aduit cases resembled
that of primary liver carcinoma in Britain.!® > There
was no conspicuous social class gendient, but surpri-
singly all four cases in social classes I and JT were
engineers in the electrica! industry. The male:femule
ratio for adults was 5:1 for all cases, and 4:! for
“idioputhic™ cases only. This male preponderance
has bcen shown for pritmary liver carcinoma®® as well
as ASL,? supgesting that occupational factors may
be responsible. Male susceptibility has been observed
in animal studies of primary liver carcinoma,2s
however, so the importance of occupational agents
in these sex differences awaits further clucid:ition,

The commonest presenting symptom was upper
abdominal pain, and in this respect, and also in the
time between onset of symptoms and death, ASL
resembled primary hepatic carcinoma,!® The median
survival timas of three woeks after admission to
hospital cmphasises the difficulties in obtaining
occupational historics for survey purposes and the

“netessity of relying on the relatives for this infor-
mation.

Thus in its jncidence and presentation ASL
resembled primary hepatic carcinoma, though the
number of cases of ASL on which to base these
comparisons was smatl. Extrahepatic metastases,
however, were found in only 23% of cases; this
figure should be compared with 47% obtained by
MucSween for primary liver carcinoma in Scotiand,1s
and 69 % reported by Popper ¢f alt in their cases of
ASL, which were mostly drawn from ths USA. The
reason for our low figure is not clear, but may relate
to differences in diagnoatic criteria or aetiology.

Rupture of the tumour resulting in intra-
abdominal haemorrhags caused or contributed
towards death in 26% of adult cases, and was
significantly more commeon in thoss patients who
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