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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 occurred in men
who warked in a vinyl chloride polymerizing plant, Cigarettes
and alcohol do not seem to be associated with this tumor, The
amount of vinyl chioride ta which these people were exposed,
according to information obtained through questionnaires, ap-
pears elevated. Angiosarcoma of 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-
templs to shed more light upon the causal relationship be-
tween vinyl chloride maonamer and angiosarcoma of the Hver
and thus to provide some clues to understanding the patho-
genesis of this disease.

In January 1974 three cases of angiosarcoma of the liver were
discovered among workers of a chemical plant.* This finding ap-
peared abnormal and the agent suspected of beng responsible for
the disease was identified as vinyl chlaride monomer IVCM), Since
then, many reports on the occurrence of this cancer smong vinyl
chioride workers have appeared around the world*** and the Unit-
ed States Occupational Safety and Health Adminstration has
enacted 2 new threshold Kmit value for concentration of this
chemical in the air of the working enviranment.*

Ten cases of angiosarcoma of the liver wote dagnosed among
workers of a vinyl chlorde polymevizing plant in Shawingan,
Quoebec. This is the Largest number of cases ever to take plwe in a
singhe plant. Thee preseat stiefy dracnbes occapstumal hntisy,
drnking and smoking habits and some histological features of
these Canaduin cases Data on some of these Canadian cases
jomntly with cases of anginsarcoma from the United States have al
ready been descobed o another arte e by ane of the aothaon
Since mive accurate and complete nformation was retneved on
the Canaduan cases. it s bewng presented separately in the preseat
article.
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Methods

Case Finding. ~— A search for cases of angiomars oo of The liver
Dewinngg s La b h oan P Lend eatendagt oser e dey ades
was carried out by scrutimzing files of the regronal hospitals in the
Shawinigan vicimity, Al ¢ases of primary tumors of the liver were
collocted and the histological materal shides. Biapsy  repoets,
atopsy reports) woere reviewed for the proesende of anginsarcoma.
To canfim the diagnoss of angiosarcoma af the liver. the cases
wore submitted ta cansultants from the United States familuy with
this discase.

Occupational History., — The questionnaires used to obtan a
detasled occupational histary of each case culled information con-
cerning past and prosent residence, medical history, smoking and
drinking hatuts along with past occupations and employers in
chronological order. The answers 1o most of questionnines Wi
gven by spouses of the mwn who died from the dscase. In ome m-
stance. however. the ancwers were given bv the sister and
brother-n-law. and in anathee. by the warker lamself, Two former
corworkees of the men who ded of an angosarcoma of the bver
confiemed and completed the miormation obtaned tiwough the
families.

Plant Description. — The Shawingan vinyl chionde plant start-
ed operating m 1941, At that ume. it produced and polymenzed
viny! chionde monomer. Liter m the 1950k it stapped producing
VCM nd kept operating the polvaverszatuom amit, The worklone e
varwd froem 1D to 350 workers AL the iennent. s cmploys 250
men, Peodud tion of PYC has fiuctuated with time Presont praduc
bory i estimated at S ol peandsanmualiv Fyposuee to VO
m the werking atmospheee, thiugh not documented. s bebieved
to have been vory igh i the past Sharp improvement has taken
phw e recent years il @m estamatesd at bss than 3 ppmoat the
moment.

Results

Table 1 shows the sge at death. the smnking habits and alcabal
consumption for the ten cases of angiosarcoma of the hiver diag-
newet i the Shawingaan regon ovee the st twi devades Al
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Table 1. — Sex, Aga at Death, Smoking itablts und Alcohst Cansit nption of Ten Cases of Aaglawarcams af the Livar In 3 Canadisn Community.
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were males, the age at death ranging from 41 10 61 years with an
average of 505 years,

it is somewhat doubtful that smoking s much 1o do with ths

type of tumar. Qut of the ten cases, one man was a4 nonsmoker.
five were moderate smokers, smoking an average of 20 cigarettes
or less per day. and the remaining four smoked one pack of
cigarettes per day or more. The tumor appeared carfier i the
moderate and nonsmokers (X age 47 years) than in the heavy
smokers (X 54 years).

The men who developed an angiosrcoma of the fiver were
very light dnnkers. Only two men out of ten drank more than one
bottie of beer por day. None of the ten men drank wine or lupkw
regularly. As with cigarette smoking, drinking does not appear to
be associated with an angiosarcoma of the bver i vinyl chlorde
workers.

Past diseases of the liver may also be ruled out as potentiating
the development of angiosarcoma of the liver since the medical
hustory of the ten cases showed no previous liver diseases nor
hepatic troubles.

Table 2 shows the length of tme the men were exposed Yo
vinyl chloride wther by working in the polymerization uni or by
being directly exposed to vinyl chlorede. it also shows the ocvupa:
tions they performed and whether they warked overtime. They
wartked for porwwds ranging from 11 to 29 yoars in the plant with
an average of 21 yrars and 4 months, Duect exposure Lo vl

chiorde monomes was obwnsdy shortor tamgimg tom S years 3
monthe 1o 20 sears with an enye of 16 years 10 montds,

From the oy dese ephions, o G e seen thuat ot of the nwen
worked eithor as opotaters of mamtenance workers, or both,
Seven men worked as “reactor cleaners,” an operation which
seems to have been the worst in expasing people to vinyl chioride
monomer, One wontn <aud of e tashand's expaosure, “He went
down into the autnclives many times. Once, they had to {ake lvm
out unconscinus.”

It s diffwalt 10 gt o e wdea of the amoint of vinyl chloride
monomer ta which these preople were exposcd. Many spouses (six
ot of tend insisteed upon nentesmng that their bashands worked
overtime. )

As shown in Table 1 the tme clpsed hetween the first ox-
posure to vinyl chioride monomer and the diagnasis of the disease
ranges from 17 yoars tn 28 years with an average of 205 years,
This concurs with previous findings that an angosarcoma of the
liver can develop after a minimum exposure of four years, but that
actual manifestation does not occur for at least ten years®

Ressicence hstory rea caded that all seorkess Tived withwn 3 two
mide radius of the VOM plant since the begionmg of ther cmploy-
ment at that plant. Hesvever, no partiuly pattern in the resdens
tal history coukd be sdentified that could lead to finding environ-
mentdl FxTors commmn to everyoms

Past e upationd fustory o ed thuat all these ok spent

Toble 2, — Ocewpationst Nistery of Ten Cases of Angiasarcoma of the Liver In 3 Conadian Commanity.
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Table ). — Firvst Expuuen Year ol Uisgnosle, Survival U1 an, Typa of Tumar, Accompanying Benign )iver Lasions. and
Maany of m_a'unlll af Tan Cases of Anqtlmﬁnml al tha Livar in » Canadisn Community.
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the greater part of theif active hves working for the same om-
ployer. The longest penod anyone worked outske the plant was
four years.

Once the tumar is diagnosed, the survival perind is very short.
in the present study, the longest survival penod was eight months,
the average 4.1 months.

It must be painted out that angiosarcoma s not the only liver
pathology found in vinyl chloride monomer workers.? '9 There are
two types of benign lesions — sclerosis and cellular transforma-
tion. Scierosis manifests itself by a thickening of the capsule of the
liver, a portal fibrosis with proliferation of the bile ducts and tym-
phocytic mnfiltrate. a sclerosis of the wall of the portal vein and
centrolobular veins and a perisinusowdal fibrosis wath sinusoid dila-
tation. Cellular transformation shows a smusoxdal cell probferation
with atypic, dysplasic and reactional liver cells. The tumor itsedf is
a malignant angiasarcoma type tumor appearing n four definite
histological patterns: a cavernous pattern. a sinusowdal pattern, a
nodulo-papillar pattern and a sarcomatous pattern. In our exper-
ience, the cavernous pattern is the most constant and frequent
one {Table 3).

Discussion

The present study is an epidemiological and & histological de-
scription of the ten cases of angiosarcoma of the liver found in the
region of Shawinigan. Quebec. Although the selection of cases
was made from hospital records, it happened that all were men
who worked in the same factory — a3 viny! chlornde polymeriza-
tion plant. This type of tumor being very rare. a causal relationship
between the exposuce to vinyl chionde and 1he development of
an anginsarcoma of the hver s established.

The prosent study reveals that the exposire necessary to
develop the cancer must be refatively tigh. Cleaning ceacton and
operating production umits were occupations carned out in an en-
vironment with a high concentration of vinyl chlorde monomer,
Furthermore, it is possible that in the 1940, the men worked
maore than 40 howrs & week. To thes, one must add overtme wionrk,
another contnbuting factor it will be necessary 1o assess with as
much accurary as passible the exposure of thece people 1o vinyl
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ok monomer 1o discaver 3 dose-response relationslw be-
tween the chemical and the discase. .

it scems that benign ana-tumoral reactions are the fiest re-
sponse of e liver to the chemceal. Tventually they give way to
malignant transformations.”=** Ohviously, more studics will he
necessary to discover whether the bengn and malignant lesions
are two steps of a unique phenomenon or two diferent diseases.

References

1 Creech 1L and lohacon ANz Aagiosarcomy of liver m the manula ture
of prveired chlonde JOA 16:150-151 197

2o tee T awd Hany DS Aigaseas one o e ivee o a0 vl loeeke
winker Tt TH-TUHR, e 29, 1973

1. Block, Sradford 1 Angiosarcoma of the fiver following vireyl cblonde
e TV 2295054 197

4 Wy ) Sauvape. Tuadhon, and Habrard A: Le e cas trancas
d'angirarcome hépatique chez un W du chiovure de vinyle, Arch Mal
Prol 851555, 12 dde, 1975,

5. Conter for Disewse Conteed, Mawrhidhty aml Martalty, Werkly Roport,
23iA1:1-2, Feb 1976,

b, Department of Labor. O cupatemal Safety and Health Admimistration:
Exposure of vinyl chionide. Federal Rogrster $9019.4):35890- 35898, Part i,
Qet 4. 1974

7 Makk L, Dclerme F. o ab: Climeal and mosphologe features of hepatic
agrsaroms 1 vl Chhoraks wishens Cameer 37 19 160 (974

A Lz ML Dk Tl Claal ot mewpiwdingne featimes ot
et angremane oot s vieed ek workess Cases 32D Jan 1976,

9 Dedorme Faned AaAR T Aogireeass one i frme ches ks oo avant
M6 en contact prolongd avee e horure de vitvke Description morpholo
poee dis duons Umen Akl Congrdy 104 A14.840 1978

10 Deliwme Fand Makk [ Arggusars oives e tose ¢ oz bs ouveers avant
été on contact prolongé aver le chiirwre de vewle Descriptinn morphn-
WRipw s it Revime fame ganteessnr 11 May 1976

U Hwwnas I8 el Pogywer HE Patiwolegty o angwnare ama of the v
v winyl chioewbepmdyvingl ek werkensn A NY Acad Mo
186 16R-277, 197%

12 thowvas (R Popygwer 1 er als Vieed-chlowabeanchr vl bver drsoase
New ol 1 et 2934722 1978

13 Godhpk P Madier R, ot o Mowpiwidegty o By damage sovng poly-
virved d Ddownde pwawhn T wiekess A equed som 51 caves, A NY Acad Mt
246 A M s

0 A hernakd KR Provniey canc unatng o thwe e
27, 87

15 Popywer H and Thaovas 18 ARetatens o hvee and sphosen ameng
wonkors paponed o vinvl chlorde Ann MY Ao Ser 246 17194, 1978

(LY TR TTA ., RUE

Angrosarcoma of the Liver tn Shawivigan, Quebec/Deiorme and Théniaylt

UcC

006430




