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SUMMARY OF MEETING 

June 6 L 7 ,  L966 
CXNCXNNATS, OHXO 

s 
:2S3 3ISZ:&Z OCCURRIXG DURING POLYMERIZATION OP POLYVINYL CHLORIDE 

'2ks ineivLduals attending, the companies represented, and the agenda 
ii=s l i s t e d  in the attachments. 

CC:~CL;TSfONS t 

1. There is no question but  t h a t  skin l e s ions ,  absorption of bone 
of t h e  terminal jo in ts  of the hands, and circulatory changes 
c.21 occur i n  wbrkers associated with the polymerization of PVC, 

The m e c h a n i s m ,  actual causative agent, or portal of ea+ry, 
are not known- 

1 

2 .  

3. It seems-this condition f s  reversible. 

4. 
* 

5 .  

i t  is a condition of lov incidence, occurrfng in a p p r o d w l y  
ope per cent of those exposed. 

The amount o f  time uecessary and the ex+ent of exposure 
necessary to produce this cond i t ion  are unknown, 

The aeeting opened w i t h  0. F. Goodrfch representative, W. E. H c C o r m i c k  
gLvLng a narrative account of their expetiences. A t t e n t i o n  w a s  called 
to  <=e occurrence of t h i s  coaditioa at their Louisville plant  in 
? ~ 2 y , -  L9-64, but. ,a. fod-- the .  -two1 cases, gave a- histo-- -da- - back 
te 1957 and 1959 .  - They have -X-rayed -the -hands of all: their work- 
2 t.=sir PVC llants in the U n i t e d  S t a t e s  and CanaCa, an& ape a5 their 

zz s%- --.- -...-L. -A. Yaeir experience is SIlrmnarized on Attachment 3. 

liscussion. One man was a packer fn a "by-caz" and, presumably, 
had xm exposure to W C .  
su2ervisot who had 25 years laboratory experience and.no plant work- 
Fa -& were instrPnrent men at the time the condition was found, It 
shouid be made clear +ha+ work histor ies  are not completely accurate- 

Goodrich ased the criteria for symptoms of any complaint of aching, 
blazcfiisq, or sensitivity t o  c o l a  of 'the hands,of more than a -OX 
na=cre- 
eazea a22earance sixilar to a chip fracture, t o  an'extansive Lysis Of 
tke bone. 

- - - -- - -- = - - - c- 
---r: -'-- - _ - - - - - -  &-e c a = = y k ~  G-ZZ '-ttoe ex~-a -Ac=s  

n- *;.ere aze several-interesting items that were presented during their 

They had a sezious case in  a laboratory 

T h e  X-ray cziteria ranged f r o m  a minimum of a s o m e w h a t  moth 

Goodrich took t l e i r  22 most serious cases and picked 22 control cases 
b*' - A  a. 

variables. These variables  were age, weight, height, tvpe of resin,  
cy?e of mnomer, type of c a t a l y s t ,  wearing of gloves, personal 
s a i t a z i o n ,  trouble with hands, trouble w i t h  hands prior to employment 

- -  wFzh 3. 2. Goodrich, relatives trouble w i t h .  hands, abaormal sweating, 
aLergLes, his tory  of  gout, sports activity, and h a d  temperature 
xzeasurernent. T h e  oaly p o s i t i v e  correlation was fa height, type of 

no disease and t r ied to correlate s tat i s t ica l ly  a group of 

0 
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A zoviat-: :*-: the medical findings an the 20 worst w e n  (18 w i t h  X-rays 

of tke L:.;v;rsity of Ciacianati. 
-La- - ... -- 2 w i  .: drily severe symptorps) was presented by Dt. George Rouah, 

1. Ic i t ie l  symptom 'd 

RaynaudS Phenomenon 8 

Sudden onsee U S U A ~ ~ y ,  probably a 8m-W.  
Three complained of feet. 

Pain in Fingers (not too severe) 

Swelling and tenderness in  fiagexs 

N o d u L a r  swelling 

4 

4 

1 

, I  
2 

T h i c k e n i n g  o f  skin om f b g e x s  - 
xo syntptoms 

should be noted that none of these varkew has complained 
the dispensary about his hands in t& past few ye-. 

2, Frequeacy of Symptoms by 4p e s t i w  a-r addusion to hospfta2 

a) Rayaaud's Syarptoms Bands 26 

Swelling of  &nds 

S u e a h  of ffands (markad) 

Ynickeaed Skin - 
Xodules on Hands 

Stiffness  of  Fingem. 

LOUS of mons on Pfngern+g ' 

Shortened Fingera 

Pain in Knees 

4 

9 

8 

5 

4 

3 

2 

2 
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~ v c r y  laboratory t e s t  i n  the book was run and all came back 
nc5;rtive. 

1 'd Physical examination showed a l l  healthy people w i t h  the 
findings limited to t h e  hand., 

a) Stubbiness af Fingers  8 

b) Skin Nodules on B a n d s  a 

7 c) Thickened Skin on H a n d 8  

d) Koist Hands 6 .  

e), S k i n  Nodules on Forearms 4 

3 f )  Cold H a n d s  

. t  g) Loss- of Moons on Fingernails 

f k a  s k i n  nodules w e r e  i n  the subcutaneous t issue and ranged 

on external surface of hands, They w e n t  up to the e l b o w  of 
the ulna and w e r e  on the bony prominences, They cue not fixed. 
The histopathology showed some increase in collagen but very 
little loss of elastic tissue. 
characteristic about it. 

s between 5 and 10 millimeters in diameter, non-tender, and 

In fact, there isn't too m u c h  

me fingers themselves show some fullness or btalbosity at the 
ends and ate reddened. 

X-r.=:psofthe hands, feet, cervical spine, esophagus, a few 
s k z l i s ,  elbovs, and knees w e r e  camed oat, 
were lisnited to the hands, although two cases nay have had 
some change i n  the esophagealmot i l i ty .  Tae X-rays o f  the 
hands show the destructive phase ranging f r o m  a notching of 
the tuf t  to'a complete absence of the distal phalanx. 
a reparative phase w i t h  the intermixing of the lysis and bony 
grovtb, 
buttea-type phalanx, 

_ - -  - .  

Positive fiaCings 

It showed 

The healed, burned out deformity showed a stubby collar 

A a g i o g r a m s  of the vessels w e r e  similar to those of scleroderma. 
w i t h  diminution of number and s i z e  i n  the p a l m a r  veqsels. 

Skin temperature measurements and response to inrmersion in ice 
w a t e r  for 15 xuinutes was somewhat equivocal;. althougkoon the 
whole, there w a s  a lessening of abi l i ty  to stand this type of 
cold. (Carbide found PO difference) 

Of these 2 0  people, 6 developed Raynaud'a Phenomenon w i t h  
s k i n  nodues, 5 improved and one did not fmprooa. 
&eveloped only Rayaaud's symptaars and of awe, 3 irppnwled. 
They are a l l  =moved frorn their jobs. 

- 
The 6 athe- 
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3r. LEzvrc confused the situation by having individuals who had 
c2:.e=alLzed spptoms of f a i n t i n g ,  weakness, lov blood pressure, 
s l ce2 ing  ia the daytime, insomnia at nighttime, as W e l l  aS t b g h g  
0 2  <IC hands and feet. Be said kis c a r d i n d  sign w a s  t e a d e r ~ s s  oa 
‘9ressiac the lateral eide of ehs f i n g e r ,  €Ze listed eh* Cases and 

year Of O A S e t .  

Ticre w a s  one case that started work fn 1960, developed 
sy;;;ptoms 1962, wag X-rayed fa 1963, a d  w u  o f f  work f o r  
fuo year.. A 8rcorrd c1.m brgra wrk Fn 1961, developed 
sy+torrrs and had X-rays i n  1963, U A ~  vas out of work until 
1965, 

b) Spain 

One case started work in -61, devdopod symp- in 1964, 
ana w a s  X-rayed in 1965- 
developed s y m p w  and had a positim X-ray in 1965.  
t h i r d  one began work in 1965, had .ymptwmm later that year,  
and w e n t  off work in 1966, 

- 
Another case came t ca  work ia 1964, 

The 

I 

c) France 

They had 5 cases. 

when they had symptoms but all were positive OA X-xay in 1965, 
It i s  confusing to tall w h e t h e r  these rorkarp had any symptoms 
an&, presumab2y, they did not lose a, 

One started to work in 1952, one in 1960, 
‘one b 1961, and tvo b 1962- It W a s  hard to figure Out 

- -1 - - - - _ - _ -  d) Itaiy - - _ -  

They had two cases. One started work in 1954, a d  one ha 
1962, Both showed positive X-rays vhen eacamined in 1965. 
Here, too, whether  they l o s t  w o r k  or had -tams i s  not 
undezstood.. 

One-half of the workers were examined and a21 were inegative. .. 

One-third of the workcks w q r e  ex-bined snd a l l  w e r e  negatfvt. 

What all t h i s  means i s  very confirsing. 
&at sometSing happened around 1962 or 1963 w h i c h  caused the trouble. 
Tnis is conjecture. 

Or. Lefevre tries to infer 



ZZ. Duncan ?lurray s t a t e d  that they X-rayed 300 people who w e r e  
?oLyclcaze=s at one time, w i t h  average aervice of 18 montho out of 
a -&tal of 6 0 0  canes. 
who L \ O U ~ ~ =  there w a s  more redness thsn aonnsl in these workers ,  
but the X-rays w e r e  all negative. 
Sranular polyrneritatioa. 

may ware examined by the plan+ physician, 

They used &th emulsion and 

U S i O X  C X a I D E  EXPERIZNCE 

3r. mrne'ni stated they X-rayed 16 autoclave cleaners at Charleston, 
wkezz both types of resins; are made. 
20 years  a= m Q r e  dcaniag autoclaves- A l 1  were negative clirrfcally. 
A l l  w e r e  X-rayed, w i t h  two people having conditions which might be 
traumatic or might be real, 

lweloe of these have worked 

:Key haCi 7 m e n  at T e x a s  C i t y  who w e z e  X-rayed and a l l  w e r e  negative. 
They also had 38 other autoclave cleaners there who bade17 X-rays. 
They ha& various probl- w i t h  thei t  hands (fnjuries) from 1951 to 
1964.  They Q some kind of wateE cleaning 
of their autoclaves and, preswmbly,'are going to solvent cleaning- 

They w e r e  a l L  negative. 

:*sss;Lio EXPSRIEr?cx 

f statQc -;la+ w e  aha thio eae case out of 98 X-rays, which  was 
believed uaumatic by u but believed by the Caorlrich X-ray specialist 
to be a case. 
aynaud's disease, 

_ - -  

Lt is interesting to note this man has syxnptans of 

DISCUSSION mSULTS:  
- - .  

I. O n l y  4 4  cases out af 4500 peoprt X-rayed. One per cent incidence- 

2. G l o v e s  probably are no good 'in preventing it. 

3. A t t e m p t  to correlate onset of symptoms w i t h  introduction of various 
compounds in the plants proved inConclusive. 

4 .  Solvay and G o - i c h  people believe the problem started in 1962 
and 1963, 

5 .  Dt. Kehoe philosophized that the problem w i l l  show up aa 
occasional case on the bas i s  of fndividual sems iev i ty .  Ee 
believes the situat ion is due to volatfle exposures h the 
autocrave, w h i c h  obviously could be removed. Be has not dits- 
carded the trauma of digging but does not believe it io a 
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p=izaty factor, 
ac the present  time is of rm value. 

He is d e f i n i t e  that animal experimentation 

I 
6 .  a. Vietone8 f r o m  Goodrich, believes there i s  considerable 

monomer adhered to the w a l l s  of the reactor and likens i t s  
c 9 a c t i o n  to ethyl  chloride, w h i c h  is a well knoun anesthetic.  

CLOSIXC L?v\Rxs: 

ICI has r-ch their t w o  cases public to the Radiological society of 
ag iana ,  as well as to the factory inspectors. 

3. 7 -  Goodrich has told t h a i r  20 casos at Lauiovilla it W a c  votk 
connectad. Savrn CCLIII hrvr rpplLmd f o t  workman'0 Compensation f o r  
? a x i a l  permanent disability or for disfiguxement. 

- 

czrbide w i l l  check a f e w  more catalyst operators, as well as vinyl  
=ozo=zr'c?erators, 

Solvay hcs nad coatact w i t h  the Belgian Government. 
Zzazce arc out of work and i n  Spain no cobtact w i e h  the goverameac 
so E&-* 

They have 31 mOfe polycleaners to X-ray, 

Three cases in 
- 

Cozsfderable discussion was related to w h a t  to do about notifying the 
skkex s;anufacturers o f  the problem, 
GooErLch T e o p l e  that only 2SI  of the PVC production i n  the United 
States8 alt!!ough 100% of that in the United Kingdam, w a s  represented, 
(I find it hard to b e l i e v e  the accuracy of this statement) 

I gatliezed that Goodrich w a s  going to tell the m e m b e r  carpanies of the * 

I;cA soae'ag o f  the problem w i t h i n  the next  f e w  months. 

-1e wazr a-? -&ought et' there- m+ght-f?e -some+ sohat€-m to thp probleni 
an M e?fdemiological basis, This would necessitate an autside the 
i n d u s t r y  confidential repository such as the Lletterixrg Institute, f o t  
the various mixtures  that wen t i n t o  the autoclave in the various 
cbm~&espso they could see if they could zuake some sort of correlatlion 
between hgredients and cases. This was  j u s t  in the talking stage 
and no one proxised anything. 

R x A L  ACTIOXS: 

It w a s  stated by one of the 

- 
1, 

2, Dr. Wilson of 8 ,  P. Goodrich w i l l  act as a cen+raL cleuirzg 

W e  meat again in one year or, so and compare notes, 

house f o r  peopLe to w r i t e  .La and let him know about develop- 
m e a t s  in their own organiz'btio-ns: i , e , ,  legal action, govtmment 
inquiries,  aew cases, clues to cause, etc. 


