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DOW CHEMICAL U.S.A.

MIDLAND, MICHIG

Dr. Z. G. Bell, Jr. 
Dr. W. Clark Cooper VCM TECH CTR
Dr. R. Davis
Mr. W. Gaffey
Dr. V. E. Kirkland
Mr. R. W. Laundrie
Dr. C. Stack
Dr. I. Tabershaw £0
Dr. C. Tamburo S

Dr. John Stafford has updated his registry and distributed it widely. 
John indicated there may be a 92 case in France for which he has not 
gotten information.

If you have any information to help John on this very important summary, 
please .do so. We can all be grateful John is doing this and that he has 
the contacts to get the information.

Sincerely yours,

JOHN STAFFORD'S LIVER ANGIOSARCOMA REGISTRY
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Enclosure

T. R. Torkelson, Sc.D.
Toxicology/Medical Liaison
Health & Environmental Sciences, U.S.A.
1803 Building
517/636-5197

bcc: K. Beutel, Horgen
B. Chen, Sarnia 
R. Cook, 1803
H. Farber/L. Skory, 2020 
P. Gehring, 2020 
E. Gooding, 2020 
J. Lanham, Sarnia 
J. Norris, 1803 
R. Oubre, Oyster Creek
C. Park, 1803
J. Reuvers, Terneuzen 
L. Rinzema, Horgen 
H. Verschuuren, Rotterdam 
P. Watanabe, 1803

Please note: In the interest of
economy, please share your copy. 
Individuals in 1803 Bldg, are welcome 
to share mine.
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VC-MUCH'HR
Dr. Z. Bell, PPG 
Dr. T. Benya, Ethyl 
Dr. C. Cooper
Dr. R. Davis, Environmental Hlth. Assoc.
Dr. K. Hatfield, Diamond Shamrock 
Dr. V. Kirkland, Shell
Dr. R. Laundrie, General Tire & Rubber Co.
Dr. I. Tabershaw, Tabershaw Assoc.
Dr. C. Tamburro, Univ. of Louisville

LIVER ANGIOSARCOMA REGISTRY

John Stafford has updated his extremely useful Registry of Liver Angio­
sarcoma. Since you may not have gotten a copy, one is enclosed. As 
indicated, information about a new case was received by John at the 
last minute. I have taken the-liberty of transcribing this information 
on Tables 1, 2, and 5, as well as page 22. I have not calculated the 
information in the other tables, although obviously changes will need to 
be made in them as well.

We all owe John a round of thanks for keeping these records. Any informa­
tion should be sent to John as early as possible.

Sincerely yours,

bcc: K. Beutel, Horgen
W. Chen/H. Wallis, Sarnia 
R. Cook, 1803 
H. Farber/L. Skory, 2020 
P. Gehring, 2020 
J. Reuvers, Terneuzen 
L. Rinzema, Horgen .
H. Verschuuren, Rotterdam 
P. Watanabe, 1803

T. R. Torkelson, Sc.D.
Health and Environmental Sciences, U.S.A.
1803 Building
517/636-5197
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Enclosure E. Gooding, 2020 
J. Norris, 1803 
R. Oubre, Oyster Creekcc: Dr. John Stafford
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OYSTER CREEK DIVISION
POST OFFICE BOX BB 

FHEEPORT. TEXAS 77541

September 4, 1981

Fred Hoerger 
2030 Building 
MIDLAND

cc: R. Gerardo, Oyster Creek 
L. Skory, Midland 
T. Torkelson, Midland

VINYL CHLORIDE IMT HIGHLIGHTS

The Cancer Assessment Group of EPA is currently revising the 
risk assessment of angiosarcoma in neighborhoods surrounding 
vinyl chloride facilities. According to Keller and Heckman, 
law firm for SPI, EPA is working toward a now-past deadline 
of September 1 in revising the Kuzmack and McGaughy December 
5, 1975 report.

CMA is still trying to work out a contract with Environmental 
Health Associates for the update of the old Tabershaw-Cooper 
mortality study. EHA wants a more open-ended contract than 
CMA wants to agree to.

Dow and other VCM and PVC producers' efforts, through SPI, were 
successful in having EPA terminate its contract with TRW for a 
continued review of the VCM Standard. We were undoubtedly aide 
by the budget cut backs of the new administration. Les Evans o 
EPA along with one additional person will do future work in 
house. EPA has drafted an ANPR (Advanced Notice of Proposed 
Rulemaking) schedule for publication in the Federal Register 
late October or early November. The ANPR goes to Don Goodwin 
(EPA) first then through several levels of review before pub­
lication. The 1977 proposed VCM Revised Standard will be with­
drawn when the ANPR is published. Evans said that EPA will not 
tighten up on many areas of the standard. (The above informati 
was obtained from Joe Ledvina of Conoco (CMA) who had a phone 
conversation with Les Evans on 8/18/81.)

dr

Robert R. Oubre 
Technical Manager 
VCM Technology Center

AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY
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September 14, 1981

Rick Gerardo, Oyster Creek
Paul Rozas, Plaquemine
Reg Daniels, Ft. Saskatchewan
Peter Burns, Sarnia
Joe Hegyesi, Stade
J. U. Joe, Ulsan
C. S. An, Yeo Su

LIVER ANGIOSARCOMA CASES

Here is the current list of cases of angiosarcoma (liver cancer) 
in PVC plants throughout the world. If anyone has additional 
information on deaths or cases, please let me know the details 
and I'll send to John Stafford who is compiling this report.

Regards,

R. R. Oubre
dr VCM/EDC/AHC1 Technology Center
attachment
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PRELIMINARY REPORT ON THE MEDICAL EXAMINATION OF 288 EMPLOYEES 

AT THE PVC PLANT, NORSK HYDRO a.s, PORSGRCJNN FABRIKKER,

by

LEIF HILLESTAD

INQUIRY CARRIED OUT AT THE HEALTH DEPT., PORSGRUNN FABRIKKER, 

BY THE COMPANY DOCTOR E: L0KEN, E. THIIS-EVENSEN M.D., AND 

HEALTH DEPT. PERSONNEL IN COOPERATION WITH ST. JOSEPH'S 

HOSPITAL, PORSGRUNN HOSPITALS.*

EIVED

£3 IS/5

In the spring of 1974, there arose international concern 

for health hazards in PVC producing industries. This was 

primarily due to the occurrence of a rare type of cancer of 

the liver. It was soon discovered that a worker at the PVC 

plant in Porsgrunn had died of this illness in 1972. He had 

been heavily exposed to vinyl chloride during a period of 

many years.

Against this background of dramatic events. Dr. E. L0ken, the 

Company Doctor at the Porsgrunn Fabrikker, addressed himself 

to me on April 2nd of'the same year. He requested the 

assistance of St, Joseph's Hospital in order to undertake a 

comprehensive examination of ISO employees at the PVC plant.

The task, already at this point, appeared a large one in 

relation to the facilities in our command at the hospital. 

However, because of a tradition of good cooperation between 

the local industries and the Porsgrunn Hospitals and because 

St. Joseph's Hospital was in a position to carry out the . 

necessary tests, we accepted the assignment. As the hospital 

was in the fortunate possession of a genetic laboratory, we 

also-agreed to undertake chromoseme analyses upon a limited number 

of the employees. We had no idea at this point of the impor­

tance these tests would later assume.

The very next day, April 3rd, a letter was sent from the hospital' 

to the Health Dept, at the Porsgrunn Fabrikker, accepting the 

assignment and agreeing to carry out the necessary examinations 

including post examinations and possibly hospital observation.
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The conditions were a more clearly defined work distribution 

and that Norsk Hydro a.s should cover all expenses. All of 

our conditions were met.

During Easter 1974 the necessary preparations were carried 

out. On April 16th, we announced that we v/ere ready to start, 

and the examinations began on April 22nd. The task was carried 

out as quickly as possible to allay the understandable anxieties 

of the employees at the PVC plant. The examinations called 

for a great deal of extra work, -especially'for the laboratory 

personnel during the holidays, entailing a good deal of over­

time and extra work on weekends. However, because of the 

importance of the assignment, for the employees and therefore 

for the v/hole district, all persons involved worked with 

admirable loyalty. This is a point which I feel is worthy of 

being stressed.

A vital factor in an experiment of this kind, is naturally ■ 

prompt reporting of results to the employees. To satisfy 

this need, one day each week was set aside for conferences 

and evaluation of examination results. Our purpose was to 

report the results as quickly as possible to those involved.

In the course of events, it appeared that the total of these 

examined would exceed the original 150 employees. On checking 

with the Company Doctor at the Health Dept., I was informed 

in the autumn of 1974 that as far as he could judge, the final 

number would probably be about 238 employees. It was agreed 

that the report would be prepared as soon as the examinations 

of all 288 had been carried out.

However, the number continued to increase so that at the 

beginning of January 1975, we had reached a total of 349 

employees. We are still not sure of whether this represents 

the final figure. This report, therefore, should be considered 

as preliminary.

Of the 288 examined, 6 v/ere women' and 232 v/ere men. Of the 

employees under 60, all age groups were evenly distributed, 

whereas the number of employees above 60 was small.



As was to be expected, the length of employment at'the PVC 

plant increased with age, but without direct proportionality. 

Many in the relatively young age groups had comparatively 

lengthy employment in the PVC plant. Approximately 60% of 

the employees had worked in the PVC plant less than 10 years, 

while the remaining 40% had worked there from 10 to 24 years.

Of the 288 examined, 59 persons or 20,5% required follow-up 

examinations. In the majority of cases, the abnormal test 

results were due to mild, passing illnesses. In evaluating 

the examination results of individual cases, the regular 

health reports available at the Health Dept., Porsgrunn 

Fabrikker, were of invaluable help.

In all, .6 persons or 1,7%, required further observation at 

the hospital. .

The final results show that 2 persons died at the PVC plant 

before the present examination took place. Both cases were 

directly caused by exposure to vinyl chloride. The first 

death in 1958 was that of a'young man, who died of acute 

vinyl chloride poisoning. 'The other case occured as already 

mentioned in 1972, where a worker died of angiosarcoma of 

the liver after lengthy exposure to vinyl chloride. The death 

rate at the PVC plant calculated from these cases, would be 

0,7%.

During the present examination of 288 employees, no cases of 

death have occurred. The morbidity rate, which can be regarded 

as caused by vinyl chloride is 0,4%, which is quite low. The 

morbidity rate from other causes is 2,1%.

It is therefore documented that work at the PVC plant in 

Porsgrunn, as was to be expected, involves health hazards witJ 

death and disease. However, the number of diseased persons 

was, as our present examinations show, relatively low.

In addition to the above mentioned clinical examinations, 

chromosome analyses were also carried out on a certain number 

of PVC employees. This examination requires a separate
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consideration because of its importance and also because of 

the kind cf publicity such studies have■received in the press 

and other news-media.

Chromosome analyses are very time-consuming and have proven 

to be of great help in the clinic. Right from the start it 

was obvious that such an examination of all the 150 employees, 

as originally intended, would be impossible. Therefore I 

recommended that 15 employees should be chosen at random for 

these examinations, when the employees were offered this 

suggestion, they insisted that a comparable number of persons 

chosen by them, according to length of employment, should be 

added to the number of persons examined. This suggestion 

was accepted, and with the addition of other special cases, 

the number of persons examined to date has come up to 39.

A total of 101 chromosome tests have been made on these people. 

At the same time 29 analyses have been made on a control 

group of 16 persons.

Aftei; Dr. Selikoff at an ICF meeting in Geneva in October 1974 

presented results of a chromosome study of alarming import, 

the chromosome studies at St. Joseph's Hospital were taken 

up again for reevaluation. All agreed that the study should 

be expanded and that the tempo should be increased. Norsk 

Hydro a.s unconditionally placed all the necessary economic 

means at our disposal.

Of the 39 chromosome analyses which have so far been evaluated, 

there are proven deviations in 6 persons. These deviations 

are not large in any of these persons, but definitely abnormal 

according to internationally accepted criteria and in relation 

to the control group. There are also 2 proven cases of 

congenital chromosome anomalies. In addition, there are 

certain persons who in this connection are borderline casas. 

However, in many cases previously known disorders explain the 

findings. Every case showing definite or possible chromosome 

abberations will of course receive adequate medical follow-up 

examinations.

Without being able to present definite proof, it is difficult 

to avoid concluding that the demonstrated chromosome chances
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are due to exposure to vinyl chloride, The important' 

question is which consequences these findings may have.

In an attempt to answer this question, the Head of the 

genetic laboratory-at St. Joseph’s Hospital has tried to 

contact international experts to the extent that the work 

pressure has allowed. Furthermore, experts from Oslo 

Universitet and Norsk Hydro's Kreftforskningsinstitutt, 

were called to a meeting at St. Joseph's Hospital January 

23rd, 1975. The conclusions which at present can be drawn 

regarding the observed chromosome changes are as follows:

The chances for transferring the proven genetic damage to 

progeny are minimal. The chance that the proven genetic 

damage can be the precursor of illness does exist and 

further' medical supervision is therefore necessary. However, 

there is a chance for reversion or a complete disappearance 

of the genetic damage, when exposure to vinyl chloride ends 

or is considerably reduced.

Based on the observations made at St. Joseph's Hospital, which, 

as far as is known, are the largest and most comprehensive 

undertaken anywhere in the world up to now, it would appear 

absolutely necessary that the genetic studiesare continued.

With the modern views on employee working conditions and 

health, it also appears important to increase the area of 

.study. This is an opportunity to find out to what degree 

industrially used chemicals can cause genetic damage and 

what such damage can imply in the long run. Plans for just 

such a genetic study expansion at St. Joseph's Hospital have 

been discussed, but the resources available at the present 

time are not sufficient.

The examination of PVC plant employees will continue until 

all employees are examined. Furthermore, total incidence 

of illness of the regular staff during the past 24 years will 

be evaluated more closely on the basis of a control series.

The study of the health hazards, which are involved in working 

in the PVC plant, thus are not concluded. Bearing these- 

reservations in mind, it would appear in order, however, on 

the basis of the examination of 288 employees to draw the

following conclusions:
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Disease which can be blamed on exposure.to vinyl chloride■ 

is proven in a limited extent. Genetic damage, which might 

have been caused by exposure to vinyl chloride is established. 

The extent of this damage, however, is much more limited 

than one was led to expect by the other 2 studies which are 

available at this time. The material compiled at-St. Joseph's 

Hospital so far, is the most comprehensive known in the world, 

to-day. ‘ '

On the whole, the examinations show deviations in various 

laboratory tests of 21 persons or 7,3% of the total. Many 

have illnesses not related to vinyl chloride, which can 

explain the observed deviations. All will be subjected to 

adequate follow-up examinations.

During the course of this study contact with international 

experts has been maintained as far as possible. As studies 

in other countries are completed, more light will probably 

be cast on the problems in the course of 1975. For the time 

being there is a lack of internationally accepted rules for, 

among other things, the continuing medical supervision of 

persons who have been employed in PVC industries. On the 

basis of the experience so far gathered during the examination 

of the employees at the Porsgrunn Fabrikker,one can however 

present the following recommendations:

Until further notice, an expanded yearly medical check on the 

employees of the PVC plant should be undertaken. As the 

latent period before the outbreak of illness caused by exposure 

to vinyl chloride can be long, this medical check should 

probably be carried out over a period of many years. It world 

be desirable to simplify these medical examinations. However, 

so far there is little information on how this could be 

accomplished.

When taking on new employees, the Health Dept, should not 

accept those who may be disposed for acquiring vinyl chloride 

disorders.

For a special group of employees it would be necessary in
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accordance with what has already been mentioned, to carry 

out particularly thorough examinations.

Genetic studies should be continued and expanded.

Should it be desirable that the Porsgrunn Hospital continue 

this work, it would be necessary to have a prompt evaluation 

of the increased resources,which the Hospital then will 

require.

Porsgrunn, January 31st 1975 

Leif Hillestad M.D. (s.)

Head of Medical Department

St. Joseph's Hospital, Porsgrunr
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