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A RESPIRATORY SURVEY OF CEDAR MILL WORKERS ;

Part | of this study discusses the prevalence of symptoms and pulmonary func-
tion abnormalties in a group of workers exposed to red cedar dust compared to
control workers exposed Lo other wood dusts Part Il discusses the influence of
work-related and host factors on these symptoms, Beginning on p. 323.
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TEN CASES OF ANGIOSARCOMA OF THE LIVER IN
SHAWINIGAN, QUEBEC
All ten of the cases of angiosarcoma of the hiver which have been diagnosed in
Shawinigan, Quebec since 1955 have occurred in men employed in a viny!
chloride polymerizing plant. This study attempts {o shed more hght upon the
causal relationship between vinyl chloride monomear and this angiosarcoma-and
to provide some understanding of the pathogenesis of the discase, p. 338,
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PLEUROPULMONARY DISEASE AMONG ASBESTOS WORKERS IN
RELATION TO SMOKING AND TYPE OF EXPOSURE
Chest roentgenograms of employees aged 40 and over in two asbestos
manufacturing plants were read without knowledge of the plant or smoking
" habits. One plant used only chrysotile asbestos whiie the other used chrysotile
along with amosite during a brief period. See p. 341.

VISCOSE RAYON INDUSTRY

An investigation was made into the incidence of cardiovascular diseases in the
Dutch viscose rayon industry. The first part of the article discusses a study into
the distribution of cardiovascular cases among the various deparimenis of a
rayon plant. The second part deals with a case-contro! study n which the total ,
number of patients per plant was matched with conirols not sulfering from car-
diovascular disease. p. 346.

| |
INCIDENCE OF CARDIOVASCULAR DISEASES IN THE DUTCH ; f
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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 worked in a vinyl chloride polymetizing plant. Cigareties
and alcohol do not seem to be associated with this tumor. The
amount of vinyl chloride (o which these people were exposed,
according to information obtained through questionnaires, ap-
pears clevated. Angiosarcoma of the liver is accompanied by a
fibrosis of the liver which may precede its appearance. in de-
scribing the Canadian cases of angicsarcoma, this study at-
tempts (0 shed more light upon the causal relationship 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 1974, three cases o) angiosarcama ot the iver were
discovered among waorkers ot a chemical plant® This tinding ap-
peared abnormal and the agent suspes ted of boeing responsdle tor
the disease was dentitied as vinvt chlonde monomer (VCAMY Since
then, many reports on the occurrence of this cancer amonyg vinyd
chlonde workers have appeared around the world?=* and the Una-
cd States Queupational Satety and Hoalth Admuinstration has
enacted a noew threshokd mit value tar concentration o1 this
chenucal in the e of the waorking environment *

Tea cases ot angiosarcoma o the iver were dagnosed amaong,
workers of a vinvl chlonde polymerzing plaint in Shawinigan
Quebee This s the Lirgest number of Cases ever 1o ke place ina
single plant, The prosent study desenbes occupational history,
donking and smoking habits and some histologreal teatures of
these Canadian cases, Data on some of these Canadian ¢ ases
jointly with cases ot angiosarcoma trom the United States have al-
ready been descnibod 10 another article by one of the authors.”
Since more accutate and completo mtormation was fetneved on
the Canadan cases. it w being presented separately i the present
articde

From the Depardment of Pathobmy Centre Hospitaber Retgenal de by Aaurw s
Shawanntan Quetns D Deekwmes and thas Deepartmwnt of $on wl and Presentin e Med
xne Laval Universty Shefoy Quebeec D Thotault
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Methods

Case Finding, — A seurc o cases ol anbamaros i 0! The er
Broewinnmma as 1ar ek s 1999 e eate ndhingt oner tao disades
Wt G DUt DY sCruTinezimy e o ety sty i thee
Shus gan viomty AR cases G pomaey Wt G e dnver were

collectaed and the hadological matenal Sdides biopsy repots
SULOPISY Feprof s wete ooy b TOF e presend e of angosaooma
T vantem the doanoss of angesattomad o the hoer the vaves
were subnntted to consultants trom the United States tamedigr wath
thin (fimengsee

Qecupational Histary, — The questonnates used 1o obtan g
detadied o upational history o each case called ntammation con-
coermng past and present aeadence medieal hinton smoking and
dinking habuts along with past oocupations and ciplovenss o
chronolegcal order The answers 10 Most of Guestionnames werde
wiverr by sproauses of e men wiis dedd from the disease 10 ogne in-
stanee howoever the answers were given Sy the sester and
brosher i b andan anotbwer by the worther himselt Two tormer
Coswo St ol e mien who deed ot an angiosarcomag ot the iver
contrmes? aned completed the ntormation obtaned through the
tamihiess

Plant Description. — The Shawmgan vinv | chlosede plant start-
At that time,
vinvl chlonde monomet Later o the 1950« 1 ~tapped producing

eed Opetating in 1943 i presduced and polvinenzed
VM and kept operating the polvmerzanion amd The worklorce
sarxd trom 100 ta 3530 warkers A thee moment it emplovs 250
men Production of PVC has Hoctaated sath tme Present producc-
ton w estimated ot 30 muthon pounds annuativ Exposare to VOAM
i the watking atmospbere thouth not documented o beliessd
to have besa very hzhoan the past Sharp improvement has tahen
Place 1 recent vears and @ow o estimated at less than 3 ppm at the
moment

Results

Table 1 shows the age at death the smoking habits and al ohol
CONUMPUIND 108 the ten Cases of angiosarcoma ot the iver dug-
noned 10 the Shaw migan region over the list twao decades Al
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Table 1. — Sex, Age at Oeath, Smoking Habits and Alcomol Comsumption ¢! Ten Cases of Angwwircoma of the Liver in a Cansdun Commumty,
Estamation of
$moking Habiy Cqaretie Comunpton Alconol Congumptuon
ko of
Age ot Cuamrtton Mo of Vaary Ho  Batiten of Ky of Yo

Caur No. Sex Onath Smoker Esamokar Nontmohar per Doy $moked Bow Por Wouk Drinkmg
I male 4l ' M 2 [ ! 1
? male 3] f M i ] o
k] mate ¥ - — 1 )
4 male L1 ] ¥ i 1 —_ —
5 mal 56 z 10 &2 H 42
6 Lo 54 ' i 13 [} L
H mule 42 . » n | 7
] ale 53 ’ 2% ¥* 1] 70
] male 5 f ol 3% t 15
1] mal 6! x 7% £ —- -

T 505

wore males, the age at death ranging teom - to 61 years with an
average of 505 years

10 somewhat doubtiul that sonobsng Bas mach o do owath ths
type ot tumor Qut of the ton Cases one man was b nonsmoker
bve wate moderate smokers smoking an avetage of 2000 gearettes
ot loss per day, and the remaming oo smoked one pack o
GRatettes per day or more The tumar appeansd carbiec m the
moderate and nonsmokers X age 47 vearst than e the heavy
smohers K 54 vanars),

The men wha doeveloped an angiosarcamay ot the biver swoeree
very bght donkers Only two men aut of ten deank maore than ome
hottle o1 beer per day None o the ten men drank wine an b
repulady As with aarette smoking donkmg does not appear to
be assooated with an angiosarc oma o8 the hver m vyl chlonde
warkors

Past dimeases of the ver may also be talid out as poteatatng
the development ot angiosatcoma ot the ivet since the med cal
history o the ten cases showed no provious Tiver disegdses nor
hepatic troubles

Table 2 shows the length of tme the men swere exposed ta
vinvl chlonde aither by working in the polvinerization umit ar by
bemng directly exposed to vinel chiarede Tt also shows e nooupa
tons they performed and whether they worked averime Tae
warked tor pernods ranwing om 17 ta 29 vears i the plant wath
anaverage of 21 years and 4 months Dot exposure to v

chivorade mumamer woas ohvnnsdy shorter G trom 3 sears 3

manttsn G Sovenrs wthoan avetge ot T s 1) months
From thwe P dhmenntions 4 can be s that most o the men

wirhed cither e opet o v mentetane e g oty o

bath

Seveett et otkeard e e tor o oyt mn e tn o whioh

seeemis B b beeny thie s ot vpmiy! presop'es to et b o hlorafe
OO O e W saed ! Beer pigshared esepoeine e went
Aena 1o e ator Ly os iy temees (o e thee, b 1o Lees hum
PRl THIC O s

1o b Gl s et e e o S anmmeegnt ot el bonade

motomes o h thewe peaphe weteennosed Mo coouses sy

ol b ten e

Do et Doenng thut thear hygstumdds swoorkeed
YRS . L,

Av shown o Dbl 4 the timie clapsad bifwasen thae frsg ea-
prosure tosvany by tdonde monomer aned the duasnoses ot tae disedses
ranes om FL veas 1o S8 vears adh an avenade af 15 yvears
This comoats w1 previons Sosdmies thatl a0 angtoseeonng of e
Baveer o0 dencebopr ather o nunamiarss eaposgte 0! Saut v b gl that
ACTGU manatestabon does ot Geogr Tor at feast ten vears

Rosndeno e histor e revegded that ol workers Hoea wittun g wo
Myl racdis ot the VO It sine e the beatineang of thesr cmplos -
ment at that plant tlowevec oo pasticslat pattennn the cesden:
tual bistorny coubd beowdentmesd that cogied heed T nndenz envron-
mental Lt

CONENGT oot

Past oot coational Boton shoaed that o thase otk wpent

T .~

._4

Table 2, — O¢cupational History of Ten Cases of Angiatarcoma of the Liver im a Canadun Community.
Tirw Expossd
Worked in Worked in
the Plant Contact
wth YC
Case Mo, Yaars Months Yoars Months Qccupation i Contazt with Vinyl Chiande Worked Overtume
1 1 1 ResIGr theawr ralld DOWTae 1aton umet
2 4 2 1 2 Maifleiss ~Quralyr M las 2% g Nitter -
) 20 $ 0 Qomtator twamyn -y
1 2% 22 Really cManv oo atr bremyn wa'e (A LA -
5 H 5 4 3 Realits tiease watst COOWR; o -5
[ 25 1 23 3 Reactor thedmet mamtenan's miesg™  wegqe -~
! 2% & 4 [} Reaflorn Chamt  o{efdtor VOV ‘25 on and oy merlatur
Ural mashe s
) sl B 5 3 Rearlor fhesne  maidlenan®  mathes IV
9 bt % Furas opwalte gt e Tentenice -y
: Restor e moeaitr L ea3ey
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the greater part of their active hves waorking for the same em-
ployer. The longest period anyone worked outside the plant was
four years.

Once the tumor o dugnosed, the survival penad s very short,
In the present study, the longest survival pvrlud wa eight months.
the average 4.1 manths.

It must be pointed out that angiosarcoma 15 not the only hver
patholagy found in vinyl chlonde manomer workers ® * There are
two types of benign lesions — sclerosis and cellular transforma-
tion, Sclerosis mantests itself by o thickening of the capsule of the
liver, a portal fibrosis with proliferation of the bile ducts and lym-
phocytic “infiltrate, a sclerosis of the wail of the portal vein and
centrolobulyr veins and a perisinusoidal fibrosis with sinusod dila-
tation, Cellular transiormation shows a sinusadal cell prohicration
with atypic, dysplasic and reac tonat hver cells. The tumor daelt s
a malignaht angiosarcoma type tumor appearing in tour detinne
histological patterns: a cavernous pattern, a sinusoidal pattern, o
nodulo-papillar patiern and a sarcamatous pattern. In our expa-
ience, the cavernous pattern is the most constant and trequent
one (Table 3.

Discussion

The present study is an epidermological and a histological de-
scription of the ten cases of angiosarcoma of the liver found in the
tegion of Shawinigan, Quebec. Although the selection of cases
was made from hospital recards, it happened that all were men
who worked in the same factory — a vinyl chlonde polymeniza-
tion plant. This type of tumor being very rare, a causal relatsonship
between the exposure to vinyl chlonde and the development ot
an angiosarcoma of the liver 15 established

The present study reveals that the exposure necessary to
develop the cancer must be relatvely ngh. Cleaning reactors and
operating production units were occupations carned out in an en-
vironment with a tugh concentration of vinyl chlorde monomer.
Furthermore, 1t 15 possible that in the 1940's. the men worked
mare than 40 hours a week. Ta this, one must add overtme waork,
‘-\nolhgr contributing factor, it will be necessary to asseys with 3y

(hlc)m](- monomer o dl\un’('r i dnu'-u'\p(mu- h'l.l(llmsh'p bres-
tween the chemical and the disease

It seems that bengn non-tumoral reactions are thee st re-
sponse of the diver ta the chemical Bventually they wive way to
malignant transtormatwons.” > Obviausly, more studu= will be
fecessary o decover whethor the benign and malignant lesions
are tw o steps ot anigue phenomenon or two diterent dircases.,
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