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Special Communication

Angiosarcoma of Liver

in the Manufacture
of Polyvinyl Chloride

Three reported cases of angiosarcoma of the liver serve as an alert to
the probability that this condition may, in some instances, be causally
related to employment in the manufacture of polyvinyl chioride resins.

J. L. Creech, Jr, M.D. and M. N, johnson, M.D.

On lanuary  22-23, 1974, a manufacturer of
polyvinyl chioride and copolymers notified it's employees,
the National institute of Occupational Safety and Health, the
Kentucky State Department of Labor, and the public, that three
workers had died of angiosarcomas ol the hiver. These cases
had as a common denominator employment in the manufac.
tute of polyvinyl chioride resins.

A patient of one of the authors {|.L.C., Ir.) died on Sep-
tember 27, 1971 Jrom an angiosarcoma of the liver. At 1hat
ime the potential causal relation to the manufaciure of
polyvinyl chloride resins was not realized. Although other
chinical manifestations of exposure 10 VCM were known
(acroosteolysis), only one experimental paper? indicated that
vinyl chioride may be a carcinogen. The tumors in rats that he
described occurred primarily in the skin and were epidermoid
n ongin.

tighteen months later on March 3, 1973, a second former
employee in the Louisville plant died. Since he was no! under
our Care, no connection was made that the iwo cass may
have had 2 comunon ongin, When a thired patient dhedd on
December 19, 1974, the pathologest ol gross exammation
diagnosed an angiosarcoma of the liver. Since all theee patienis
wete treaied by different physicians, no relabonship 16 ex-
posute to polyvinyl chionide was surmised untd the authors,
recogmizing the ranty of the tumor, and icarning that alt three
had worked in the PVC plant, brought the matter to the ai-
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ention of the company. Further search indicates that a fouah
death from angiosarcoma may have occurred five years eatlier
{1968), but the death certificaie shows prmary liver tumor as

-the cause of death. {Clinical, epudemiotngic, toxicological and

occupational investigations are being vigerously pursued with
regard o other employees who may have been similarly ex-
posed.) -

A bnef resume of the first case under qur care is presented
The history, climcal course, and pathologic findings are con-
sistent with the others who died of angiasarcoma. These cases
will be preseinted in a group and sn more detail at a future
date.

Case Report

Patienl one. a 36-year old whiie male, was hospitalazed
lanuary 5. 1970 because of tarry stools.

Occupational Hislory. — The patient had been employed
from Novembyr 1855 unhl his iliness, except for two lay-otis of
une maaths 1 TUSHE avd sixo montis an 19549, oy a chemual
Indpeer aoed aperaion ar U Lowsvitbe plast of B F Genwdadds
Chenucal Company 1 the manufacture of polyvingl clilonde
resins

Present tlness. — At the ime ol adnussion the patsent baad
NG complunis except passage of tarey stools. Past lustory avas
negative except inr an opcration for hemorrhoids four years
earlier Phy«cal examinaton showed pailor, and black 51001
on et tal exanunation. Liver aad spleen woere not palpahle.
Although upper G- series was intespreted as normal, a ten-
tauve tdfiagnnsis was made of bleeding duodenal ulcer

On dict and medication, the patrent had no recurrence of
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everr) Blicdhing until May £, 1970, finig inonths Laiee, wina b
was seasiities] e ey Stesods. Aty I was lennul 1o ave
markiwd pallar, antd tarey siool on retal exanioation: At tis
Tiene thee liver was chemonstialily colasgesd aned the apleen was
patpable.  8lood  chomistry  aturdies (SMA-12)  wore nod
significantly abnormal; todal bilirubin, alkaline phasphatase,
LDH, antd SGOT were only diphlly clevated. G.1 sevies showed
only anterior displaceme v of the stomach, but barium
swallow suggesied csophe gral varices. Inlravenous yclogram
was normal; barium enema was normal except for
displacernent of the spieruc flexure by an enfarged spleen.
Liver scan on May 4, 1970 +as interpreted as heing compatibie
with a large lesion in the leit lobe of the liver, extending into
the right lobe.

Operative Procedure and Findings. — On May 7, 1970 an
exploratory laparotomy was carried out. Under anesthesia, the
abdomen was enlered through a venical incision. Marked
enlargement of the liver and spleen were noted, and the liver
was adherent 1o the anterior surface of the stomach. The liver
capsule was quite thickened and 1ough. Theré was a
gelatinous-like material at the junction of the liver and the
stomach. Retroperitoneal nodes were very soft, enlarged, and
succulent in appearance. A biopsy of 1he liver was periormed.
There was marked degree of hemaorrhage following this which
was controiled with large sulures through the liver.

Report of Pathologic Findings
Gross. — Specimen is a ponion of sofi gray and light brown
bissue that is 2.2 x 1.9 x 1 ¢ms. at the present state. In some

s it Apipears tes bare uumpnmd o Saver snael o gotlwers I.l:hl
Tieggeer, cinembaabdy tren hanans weth wareas o sgemtiness sl
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Mic rouupi(.— Ment ol the tivaae pabiern of biver
replaced by luxunanily growing cells forming irnegular spaces.
These spaces display many traboeculations in thee lumana anef
are lineed by pleomogphic malignant endothehial cells. tHere and
there these oells grow in acarly wolied sheeis. Eisewbere they
line capillaties. There 15 a newly (ormed stroma with various
degrees of hyalinization here and there.

Diignosis. — “Liver, biopsy ol, angiosarcoma malignant
fhemangioendothelioma) )

Clinical Course -

Foliowing the laparotomy and bropsy the patient was given
3600 R cobalt and several intra-arterial infusions of § FU.
During this time there was marked distorion of his blood
chemistry with severe diminution of albumin, and marked n-
crease in total bilirubin, alkaline phosphatase, LDH, and
SCOT. Afier a stormy course and several manths of con-
valescence, inctuding several abdominal paracenteses Jor
recutrent asciles, he recovered sufficriontly 1o retuen 10 work (ot
a short itme. He succumbed to the iver tumar fourteen months
post-operatively and deed on September 27, 1971,
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Editor’s Note

Professor Cesare Maltani, Dicector of the instiiute of Oncology of the Universay of
Bologna ltaly, presented the resulls. of his unpublished expenments with vinyl
chloride on February 15, 1974 at the U.S. Dept. of Labor hearing in Washingian, D.C.
an “Possible Hazards of Vinyl Chioride Manufacture and Use’’. His work, which is
obviously original and innovative, demonstrated angiosarcoma of the liver and other
tumors in experimental animais al air concentrations of vinyl chlaride which are
known to be present at times in workroom atmaospheres. Professar Maltoni describes
his methodalogy as prediciive of the carcinogenic polentab of airhoene chemical
contaminants. Professor Maitoni is apparently the fiest to show the relationship be-
tween exposure to vinyl chloride and the appearance of angrosarcoma in mammals.
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