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Ten Cases of Angiosarcoma of

the Liver in Shawinigan, Quebec

Fernand Delorme, M.D., and Gilles Thériault, M.D.

Ten cases of angiosarcoma of the liver have been diagnosed
in Shawinigan, Quebec since 1955. All have accurred in men
who worked in a vinyl chloride polymerizing plant. Cigarettes
and alcohol do not seem to be associated with this tumar. The
amount of vinyl chioride to which these people were expased,
according to information obtained through questionnaires, ap-
pears elevated. Angiosarcama aof the liver is accompanied by a
fibrasis of the liver which may precede its appearance. in de-
scribing the Canadian cases of angiosarcoma, this study at-
tempts to shed more light upon the causal refationship be-
tween vinyl chloride monomer and angiosarcoma of the liver
and thus to provide some clues to understanding the patho-
genesis of this disease.

ln January 1973, three cases of angiosarcoma ot the hver were
discovered among workers of a chermical piant.' This inding ap-
peared abnormal and the agent suspected of being responsible for
the disease was .dentitied as vinyl chloride monomer (VCAM Since
then, many reports on the occurrence of this cancer among vinvi
chloride workers have appeared around the world:™* and the Unit-
ed States Qccupational Safety and Mealth Admiaistrat.on ras
enacted a new threshold limit value for concentration ot tris
chemical in the air of the working environment.*

Ten cases of angiosarcoma of the liver were diagnosed amang
warkers of a vinyl chlorde polymenzing plant in Snawinian
Quebec. This s the largest number of cases ever to tike dlae in g
single plant. The present study describes occupational history
dnnking and smoking habits and some histologica! teatures of
these Canadwun cases. Data on some of these Canadian cases
jnintly with cases of angiosarcoma from the United States have al-
ready been described in another article by one of the authors
Since more accurate and complete nformation was retrieved on
the Canadian cases. it is being presented separately in the present
article.

From the ODepariment of Pathalogy. Centre Hospialer Regional o¢ 4 Mawue
Shawwigan Quebec :Or Dwiormel and the Department of Socul and Prevent ve Meds
wine Laval Universty, Stefoy, Quebec (Dr Thérauit
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Methods

Case Finding. — A wearch 1 o caves nt ange sarcom: o e hver
ped AmnE as L hack av 1955 and eviend na over fwo ascades
Wals Crred out Dy scratimzaing tres ! the resd ot wasl Thsn the

SRAWIMIRAN v Mty Al cases ot oramary tumory of the e werg

wollected ang the histolog cat maternl <Laes beps. roports
AULOPAY TepOrts were reviewed Do the pross e ot ang warcoma,
o a0ntrm the diagnoss of AP ArGImE T e ot e Lases

Wele subDfmtted t Congitanis om tne Uraed States oo o aathy
th disease .

Occupational History. — The questonnaros used © btana
detaled accapational naton e ase saded ey cons
wer g past an d present sesigs roe Medra sty Mo ng and
dunking han ts along wih past oo upainns 10 BT cers o0
chronalogical arder The dnswers T Most 2 sy 170 fos were
pen By spouses ot the men Wi Teed tom e o e e LIIGE
stance, however [he answers weré o ver " the - or and
orother-in-law and .0 anather by ine worker =~ maedt Tuwo sarmer
co-workers of the men who diec o' an anaiasarinma
coanrmed and completed the nformation .btaned “nrogeh e
famihes
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Plant Description. — The Snawin.gdn v.r. hinfide an® start
ocd operating 1943 At that tme -t Droday o4 arn o menzed
vinvl chionide monomer Later in the 19355 .t stopped oduc ng
VCM and kept oneraung the polvmenzat 5o it "heow rkinece
varwed from 100 to 150 woraers AL the moment " e 250
men Producton of PVC has tactuated with S.ome Powent arodu -
son s estimated at 50 milhon pounds annumy Exnesure to VCM
A the working atmosphere, though not documented < neneved
t have been very high i the past Sharp imorovement has tiken
phie n recent vears and o s eshmated At tess than 2o e the
moment.

Results

Table 1 shows the age at death the smoking habits and alcohal
consymption for the ten cases of angiQsarcoma ot the mer diag-
nnsed «n the Shawinigan region over the last two decages Al
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Tabis | —= Sex. Age at Deatn, Smoking Wabits and Alconar Cansumetion af Ten Casas ol Angosarcama ol ine Liver 1n a Sanadan Commumty
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were males, the age at death ranging from 41 to 61 vears with an
" wverage o 305 vears

It 15 somewhat doubtrul that smoking has much to do with this
~type of tumor Qut of the ten cases one man was a nonsmoker,
- five wore moderate smokers smoking an average ot 20 ¢warettes
o fess per dav and the remaining tour smoked one pack of
tigarettes per dav or more The tumor appeared earler in the
, moderate and nonsmokers .\ age 47 vears than in tne heavv
. smokers X 54 vears.

The men who developed an angiosarcoma of the liver were
very light drinkers Oniv two men nut of ten drank more than one
bottle of beer per dav None of the ten men drank wine or liquor

. regularly As with cigarette smoking, drinking doe< not appear to
be associated with an angiosarcoma ot the hver i vinvi chionde
workers

Past diseases ot the luer mav also be ruled out as potentiating
the development o1 aneionarcoma of the hver since the medical
hstory ot the ten cases showed no previous liver diseases nor
hepatic troubles ’

Table 2 shows the length of time the men were evposed to
vinyl chionde ether by warking in the polvmernization unt of by
being direx tiv exposed to vinvl chlorde 1t also shows the occupa-
uons thev pertormed and whether they waorked overtime Thev
worked tor periods ranging trom 11 to 29 vears in the plant with

, 0 average ot 21 vears and 4 months Direct exposure to vinv

Chilnnde Manomes was obvogsy SshorTer ot i e 5 L L
months 1o X6 vedrs wath an anerage o0t Lears T8 nonges
From the 10D Gestreplions 1 an De seen Nt Tiost o0 T e men
warked Gither as operators or maintenate e oworhers 1 hetn
Seven men o worked s ety leaners 0 peat o wheh
srems 0 e Deen the wors i esposng o - o lo ot S
monomer Oac woman ~ad o fer husbdand « caromgre e sent
down into the au'ociaves many tmes Once =ev had L ke 1M
ML uncnasCinus
«rionde
MOAIOE L0 W I R TReSC 0016 WO e D s ] MANY sPosaes
out af ten nssted upon mentioning that e husdancs worked
overime

s detbioadt U get g tae wded of e amese 1o o

As shown n Taple 3 the I'ME 0aDseC Lo taeen the st ey
posure 10 viny ¢ hlonde menamer and the @agn s » 0f the F awdae
anges wrom 11 L ears to 28 veats wirp ar Loetagze of 105 veurs
Tms concurs w.in previous adings that a0 an Lnsdioma ¥ rp
over can develop arter a M YMUMm evDOsLie U w03 dat that
dctual mantestation does sot oo ar toe v
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Rewi@enc o mston reve ted That an worsers el wiin * 8 e
Mile radius ot ioe VOM pant since tne Deg S gt P empho,
ment al inal plant Howover no BAAEN LI e e thye e
tudl hustony coud be wente ot thal could vyt tndia envon
mantal LICHIrs COMMON 10 aver one

Past occanat cnal Aoy srawerd 1hat s e st ca wen

Table 2. —= Occupstionsl History of Ten Cases of Angiosarcoma eof the Liver n 3 Canadian Community.
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Tabla 3. — Fiest Exposure, Year of Diagrosis, Survival Time. Tyoe of Tumor Accempanying Bengn Livar Lesians ang
Means of Diagnoms of Ten Caset of Angrosarcama of the Livar in 3 Canaduan Community
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the greater oart of ther active ives working for the -.ame em-
plover Tne iungest perind anvone worked outaide the plant was
four years

Once the tumor s diagnosed, the survival persd o very short
In the present studv. the longest survival period was entht months
the average 41 months

It must be pomted out that angosacoma s aol the only des
pathology tound 1 vinvl chlonde monomer workers.® ' There are
two tvpes of bengn lesions = scletoss and ‘celiular trunstarma-
tion Sclerasiy manifests itselt by a thickening of the cagsu'e of the
liver, a portal fibrosis with proliferation of the oide ducts and fvm-
phocytic :nhltrate a sclerosis or the wall of the portsl vemn and
centroionuiar veins and a perisinusoidal fibrosis with sinusond dila-
tation. Celilar transformation shows a ~inusaidal cell prolieration
with atviin dvsplasie and reacbional iiver colls The tumor daelt s
4 mabignant anginsarcoma tvpe tumor appeanng 0 tour dennie
histological patterns. a cavernous pattern. a sinusoidal pattern. a
nodulo-papiilar pattern and a sarcomatous pattern. in oJdr exper-

ence, the cavernous pattern 15 the most constant and irequent
one (Tabie 3

Discussion

The present study is an epidemiological and a histological de-
scription of the ten cases of angiosarcoma of the hver found 1A the
region of Shawwugan, Quebec. Although the selection ot cases
was made fram haspital records. o happened that all wore men
who worked i the same factory «—— a vinyl chlonae poivmernga-
tion plant. This type of tumor being very rare a causal relationship
between the exposure to vinyl chlorde and the deve noment at
an angiosarcoma of the liver s establisned

The present studv reveals that the exposure nocessary o
develop the cancer must be relatvely high. Cleaning reac tors and
operating production units were occupations carried out in an en-
vironment with a ligh concentration of vinyl chlonde monomer
Furthermore, 1t is possible that in the 1940's, the men worked
more than 40 hours a week. To this, one must add overtime work
another contrbuting iactor. it will be necessary to assess with as
much accuracy as possible the exposure of these people to vinvi
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chlonde moanmer ta discaver 3 dasaares Lo mee eyt
tween the chemecal and tre dredse
It seems thal Dengn non-omoral react ons e e et
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