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i?IVZSTIGATiCN OF THE DISEASES P X C D U C 3  JY VINYL CiiLORI3E . 
D r .  I .  Suciu, I .  Drejman and hf. Valaskai  

(T rans l a t ed  inEo French hy D r .  Le fev re )  

From the Dlvlalon of I n d u a t r I a l  HYgiEns axd Occupazional Diseases  
and che Department of I n d u s t r i a l  Hygiene of the I n s t i c u t e  of Zygiene of ciuj. 

The r a p i d  development of t he  polYvinY1 c h l o r i d e  indusc ry  i n  ou r  coun t ry  
h a s  raised f o r  u s  a p r o b l e m  i n  i n d u s t r i a l  hygiene,  coxicoiogy and occups t iona l  
pathology. 

I n  t he  ai-m of i n v e s t i g a t i n g  c h i s  problem, a group of h y g i e n i s t s  and 
c l i n i c i a n s  have examinee t h e  c o n d i t i o n s  of work and che diseases a f f e c t i n g  
t h e  workers of t w o  p l a n c s  manufacturing p o l y v i n y l  c h l o r i d e .  .. - 

The c l i n i c a l  man i fe s t a t ions  encountered r a i s e  t h e  p rob len  0: i n t e r p r e -  
t a t i o n  of the e t i o p a t h o g e n e s i s ,  05 t h e o r e c - c n l  a s  wel l  a s  p r a c t i c a l  importance,  
and of d e f i n i n g  t h e  C l i n i c a l  p i c t u r e  as vei l  as of t h e  n e c e s s a r y  2 r e v e n t i v e  
and c h e r a p e u t i c  measures. 

O u r  scudy vas necessa ry  i n  v i e w  of the f a c z  t h a t  t h e  e x i s t i n g  s c i e n t i z i c  
f a c t s  at o u r  d i s p o s a l  were few and l a c k i n g  i n  d e t a i l ,  e s p e c i a l l y  a s  r e g a r d s  ;he 
observed c l i n i c a l  man i fe s ra t ions .  i ' . 

Dani shevsk i i  (1) had demonstrated Chac che monomers, t h e  s c a r t i n g  products ,  
e x e r t  an a g g r e s s i v e  actSon f r o m  t he  b i o l o g i c  p o i n t  of view. h e y  :lave t h e  . 
p r o p e r t y  of producing d e s c r u c t i o n  of t h e  s k i n  and of t h e  mucosa. 
them a r e  a l l e r g e n s .  They a c t  on t h e  parenchyzxatous organs by p r o l u c i n g  
degene raz ive  changes and on the hematopo ie t i c  syscem, l e a d i n g  to a n  anemia . 
of hemolyt ic  type.  

Sorne%of 

tierview; and T e s s i e r  (11) found, among 145 workers of a p o l y v i n y l  
p l a s t i c s  f a c t o r y ,  17 cases of c h e m h a l  d e r m a t i t i s . * =  
and Smirnova ( c i t e d  by Dani shevsk i i ) ,  i n  s t u d y i n g  che c h r o n i c  effects of t h e  
vapors  of v i n y l  c h l o r i d e ,  observed i n  man t h e  development 0: tpxic angioneurosis .  

P l e t s i t z e r ,  aondar  

= D r .  Le fev re  g i v e s  t h e  r e f e r e n c e  a s  Medicina i n t e r n s  6 ,  N o .  8:463-77, 1967,; 
i n  Index Medicus (5:?1-1277, 1964) t h e  above r e f e r e n c e  i s  g iven .  rh o r i g i n a l  is 
b e i n g  o rde red .  

I n  f ac+ ,  i n  t h e i r  account ,  the a u t h o r s  speak of 17 c a s e s  0: " i n t o l e r a n c e "  
o r  on ly  10 cases 02 p r u r i t u s ,  w i thou t  e r u p t i o n ,  of t h e  f o r e a m  and of che f a c e  
appea r ing  i n  Che summer, 01) seeming EO be  d u e  poeaibly to vinyl c h l o r i d e .  

,MI. _. .. . _. . .  
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- These f e w  c l i n i c a l  s t u d i e s  have no t  permitced, ac the p r e s e n t  t i m e ,  t h e  
c h a r a c t e r i z a t i o n  of a c l i n i c a l  p i c c u r e .  

Concerning experimenral work, Mastromacteo, l i s che r ,  C h r i s c i e  and 
J a n z z g e r  (7) i n  s tudy ing  c h e  t o x i c  accrono: v i n y l c h l o r i d e  on a grou? of 
5 r a t s ,  5 m i c e  and 5 zuinea pigs,  demonstrated t h e  appearance of conges r ion  
a: t h e  l i v e r  and lungs a f t e r  repeared exposure to  n a r c o t i c  doses  of 10, 
20 to 30%. 
a congescion of t h e  l i v e r  and kidney, and i n  some cases ,  even a f a t t y  
degene rac lon  of t h e  l i v e r  were observed.  

I n  Che animals thac w e r e  s a c r i f i c e d  o r  t h a t  d i e d  d u r i n g  exposure,  . 

Among r h e  t o x i c  subs t ances ,  Lazareev includes v iny l  c h l o r i d e  among 
the mild n a r c o c i c s .  

i n  ? u r r u i n g  t h e  s tudy  of  t h e  c l i n z c a l  Symptomatology of workers exgosed 
50  t h e  monomer v iny l  c h l o r i d e ,  and by means of 1aSoratory t e s t s ,  we concluded 
chat o u r  f i n d i n g s  p e r s i t  t h e  d e f i n i t i o n  of a c l i n i c a l  p i c t u r e  which.m=y aid 
t h e  p r a c t i c i n g  p h y s i c l a n  i n  the r e c o g n i t i o n  of  t h e  f i r s t  symptoms of a c u t e  
o r  c h r o n i c  i n t o x i c a t i o n  by v l n y l  c h l o r i d e  and of recommending measures f o r  
p r e v e n t i o n  aqd rreatment. 

Labora to ry  s t u d i e s  have added some d a t a  concerning t h e  mechanism of 
, t h e  p a r h o g e n e s i s  of t h e s e  i n t o x i c a c i o n a .  

These  c i r cums tances  have convinced us  t o  p u b l i s h  ou r  f i n d i n g s .  

. 

X a t e r i a l  and xethod of I n v e s t i g a t i o n  

I n  t h e  c o u r s e  of 4 y e a r s ,  Y e  have had under obse rva t ion  168 workers 
engaged i n  t h e  manufacture of  po lyv iny l  c h l o r i d e  (?VC) i n  t w o  f a c c o r i e a :  
54  workers i n  p l a n t  "A" and 1 1 4  i n  p l a n t  "9". 

, .e 
l o r  t h e  i los t  p a r t ,  t h e  s u b j e c t s  were young, below 30 yea r s  of a g e  and. 

have n e v e r  worked in any oche r  i n d u s t r y .  

Ire-employment medical and d e t a i l e d  laboratory examinations were c a r r i e d  
o u t  in o r d e r  t o  p reven t  t h e  h i r i n g  of  t h o s e  who would p r e s e n t  some c o n t r a i n -  
d i c a t i o n s .  i lecords were maintainad i n  t h e  personnel  f i l e  f o r  ea'ch employee 
of t h e  r e s u l t s  ob ta ined  i n  the c o u r s e  of r o u t i n e  medical examinations and on 

done a n n u a l l y .  
t h e  o c c a s i o n  of the d o r o u g h  examinarion, c l i n i c a l  a s  w e l l  as l a b o r a t o r y ,  - 7  

In a d d i t i o n  to  t h e  medical  examinat ion,  t h e  i o l l o w i n g  l a b o r a t o r y  a n a l y s e s  
w e r e  done: - ~~~ . 

Dys?roteinemia tes t  
E l e c t r o p h o r e s i s  of  serum p r o t e i n s  

I as? h e p a t i c  "clearance" 
Cold p r e s s o r  tests 
D i g l r a l  plethysmography i n  c e r t a i n  cased.  
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T h e  cases  char exhibz:ed C i i n r c a l  nervous,  d i g e s t i v e ,  cutaneous and 
~nb ' ron ru roF lC  manlfescar ions,  w e r e  r ouc ine ly  h o s p i t a l l z e d  l n  r h e  C l i n i c  
:or occupa t iona l  d i s e a s e s  l n  o r d e r  i o  c a r r y  ouc Che complex l aboraco ry  
: e s C s  and t o  e 5 r a b l i s h  cherefrom, I f  p o s s l b l e ,  che cauae of t h e  lncoxi- 
c a t i o n .  

' 
T h e r e a f t e r ,  i t  was necessary t o  examine t h e  c l i n i c a l  manif escaclons 

and che r e s u l t s  of t h e  t e s t s  i n  o r d e r  t o  c h a r a c t e r i z e  che c l i n i c a l  
p r c c u r e  and to formulace p r e v e n t i v e  measures. 

3 e s u l c s  and Discussion 

Xe have observed t h a t  at f i r s t  concacc w i c h  che?oiSOn, zos t  f requencly 
at t h e  t i m e  of changing che charges,  d u r i n g  emptying or leakages due to 
var ious  causes ,  p a r t i c u l a r l y  t h e  nervous nanifes:acions appeared. Afcer  
3 monchs co 1 yea r  of employment, d r g e s t i v e  d i s t u r b a n c e s  were added t o  t h e  
nervous d i s o r d e r s .  I n  c e r t a i n  cases, t h e  nervous m a n i f e s t a t i o n s  changed 
i n t o  a n g i o n e u r o t i c  m a n i f e s t a t i o n s  (Raynaud syndrome); f i n a l l y ,  i n  o t h e r  
cases t h e r e  was scleroderma o r  chemical d e r m a t i t i s .  A t  t ines, a l l  t h e s e  
d i s t u r b a n c e s  appeared P t  Che same t i m e  (see c l i n i c a l  o b s e r v a t i o n s ) .  

I n  orde ' i  t o  C h a r a c t e r i z e  t h i s  c l i n i c a l  p i c t u r e  more c l e a r l y ,  w e  a r e  
p re senc ing  :he o b j e c t i v e  syaptomarology observed i n  its i n c r e a s i n g  o r d e r  
of d i scu rbances ,  so t h a t  t h e  phys ic i an  may recognize t h i s  i n t a x i c a c i o n  
Prom i t s  f i r s t  symptoms. . W e  a r e  d e s c r i b i n g  them wi th  t h e  frequency found-  
f o r  t h e  va r ious  c l i n i c a l  s a n i f e s r a t l o n s  so t h a t  t h e i r  s i g n i f i c a n c e  may be  
apprec i aced .  

i n  t h e  o r d e r  of appearance of t h e  syspcomatology produced by v iny l  
c h l o r i d e ,  we s h a l l  a r r a n g e  t h e m  i n t o  rhe  fo l lowing  groups of man i fe s t a t ions :  
nervous,  d i g e s t i v e ,  ang ioneuro t i c ,  and cutaneous.  

. 

Xervous Di so rde r s  

Cerca in  workers s t a t e d  t h a t  a c  t h e  f i r s t  exposure t o  t h e  monomer, o r  
v i n y l  c h l o r i d e ,  t h e  f i r s c  i n s p i r a t i o n s  have an a g r e e a b l e  r a 5 t e  which they 
cou ld  n o t  d e f i n e  e x a c t l y .  -is is  com?acible with t h e  op in ion  of S e h i t  
( c i t e d  by Danishevskii)who s t a t e d  char. Che monomer, o r  v i n y l  c h l o r i d e ,  h a s . a  
? l e a s a n =  e c h e r e a l  t a s t e ,  and with t h e  op in ion  of Lazareev ( 4 )  who holds  tha: 
t h i s  subs rance  cannot be t a s t e d  except  a t  n a r c o t i c  doses  of 7 co 10%. 

A f t e r  s e v e r a l  i n s p i r a t i o n s ,  a euphor i c  s t a t e  s e t s  i n :  11% of t h e  s u b j e c c s  
s l n g ,  w h i s t l e  o r  laugh. (The euphoric  s t a t e  and t h e  p l e a s a n t  t a s t e  p e r s i s r  
f o r  on ly  a short '  t i m e ) .  
ex2e r i ence  a heavy f e e l F n g . i n  t h e  l e g s ,  are no longe r  a b l e  t o  coord ina te  
movements and become d i z z y  (47%). I'According t o  them, t h i s  s t a t e  is s i m i l a r  t o  
a l c o h o l  i n c o x i c a t i o n .  

Xost o f t en , '  d u r i n g  exposure t o  t h e  PoiSon,the s u b j e c t s  

These d i s t u r b a n c e s  occur red  mosr f r e q u e n t l y  in t h e  c o u r s e  of t h e  s a n u f a c t u r -  
i n g  p rocess .  a c  t h e e n d  of r h e  charge,  d u r i n g  t h e  d i s c h a r g e  of l a t e x ,  as ac  - .  . 
o t h e r  t i m e s  when t h e  monomer 1s r e l e a s e d  i n  concen t r ac ions  as h igh  as, a c c o r d i n g  
t o  P e t r e  (9)_,5.~ n m - w h f c h  is g r e a t l y  i n  excesa of the max imum p e r m i s s i b l e  

a- - 
/ .  l i m i t  of 0.03 m ? ~ ~ . *  

' 

- T r a n s l a t o r ' s  note:  ( a p p i i c a b l e  t o  Romania). In t h e  FSA, t h e  R 18 
or 500 ppm. 

! 
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Subsequently,  in 45% Of t h e  c a s e s ,  a somnolence sets in, which d i m i n i s h e s  
a l e r t n e s s  and can occasion w o r k  accLdents .  

A f t e r  a s t a y  in t h e  open a i r ,  t h e  symptoms d imin i sh  p r o g r e s s i v e l y ,  t hen  
d i s a p p e a r .  

In t h e  c a s e  of 6’ workers who w e r e  engaged in t h e  r e p a i r  of c e r t a l n  
d e f e c t i v e  p a r t s ,  complete n a r c o s i s  appeared, w h i c h  d i sappea red  a f t e r  they 
w e r e  removed i n t o  t h e  open a i r .  

X z e r  a per iod of seve ra l  months of working i n  this envtronmenc, a s t a t e  
of somnolence p e r s i s t s  a f t e r  working hours .  A t  home, t h e  s u b j e c t s  e x h i b i t  
a hypersomnia, s l e e p i n g  b e r w e e n  9 and 1 4  h o u r s ~ a  day. One person s l & p t ,  
w i t h  a b r i e f  i n t e r v a l ,  c o n c i n u a l l y  f o r  two days.  The s l e e p  i s  deep, without  
dreams. 

From t h i s  point of v i e w ,  p a r r i c u l a r  a t t e n t i o n  must be  p a i d  t o , n i g h t  
work, because t h e  workers cou ld  e a s i l y  f a l l  a s l e e p  a t  t h e  work s i t e .  

*en there is an abundance of v i n y l  c h l o r i d e  v a p o r s . t h e r e  are compla in t s  
of fo rmica t ion  of t h e  lower e x t r e m i r i e s  fol lowed by a sehsution of heat o v e r  
t he  e n t i r e  body. . 

S i n c e  t h e  monomer v i n y l  c h l o r i d e  i s  l i g h t e r  than a i r ,  it cou ld  be that . *$,.. A t  acts d i r e c t l y  on the  incegumenr; t h i s  would a g r e e  w i t h  the op in ion  of 
-&.& Danizewski (1). 

Anorexia, a t t r i b u t e d  t o  t h e  toxin i n  23% of t h e  cases, sets in r a p i d l y .  

I n  12% of zhe casas  loss l a  ‘wel3ht of 4 to 1 7  kg. occur red .  

A f t e r  repeated exposure, headacnes a r e  r e p o r t e d  (367. of t h e  c a s e s ) ,  
nervousness  (%), f a u l t y  memory ( X i ) ,  insomnia (3%) and a g e n e r a l  a s t h e n i a  
( 7 % ) .  

These symptoms i n d i c a t e  t h e  e s t a b l i s h s e n t  of a n e u r o l o g i c  a s t h e n i a  
subsequent  t o  more prolonged exposure to t h e  Poison. 

W e  wish to p o i n t  ou+ that  in most of t h e  cases, w e  hdve observed these 
c l in i ca l  symptoms without  c o n s i d e r i n g  t h e  s i g n i f i c a n c e ,  of t h e  . r e s i s t a n c e  
of the organism. . 

I n  general, af ter  t h e  first symptoms, p r o t e c t i v e  measures f o r  the . \  

workers  were i n s t i t u t e d  so as to qrevenr ’ the  appearance of  a c u t e  i n t o x i c a t i o n .  

According to e x i s t i n g  knowledge, it seems t h a t  the  poi- h a s  a momentary . . .. 
n a r c o t i c  ac?ion,even a f t e r  r e p e a t e d  exposure.  

r 
I n  c e r t a i n  cases, a n e u r o l o g i c  a s t h e n i a  e e t s  in. 

D i g e s r i v e  Man i fe s t a t ions  

After a v a r i a b l e  p e r i d  of t i m e ,  in t h e  c o u r s e  of whit$ t h e  n e u r o l o g i c  
m a n i f e s t a t i o n e  predomlnmte, d i g e s t i v e  symptoms uppear.  

RSV 0008624 



The first sysptom w h i c h  p r e s e n t s  i t s e l f  is anorex ia  (232 0: t h e  c a s e s ) .  
T h i s  i n d i c a t e s  a g e n e r a l  i n t o x i c a t i o n .  Subsequently,  v e r t i g o  appears  
(in 18% of t h e  c a s e s )  and, more r a r e l y ,  edema. 

L a t e r ,  p a i n s  in the  e p i g a s t r i c  r eg ion  f o l l o w  (162 of t h e  c a s e s ) ,  a 
f e e l i n g  of discomfort ,  of h e a v i n e s s ,  of p r e s s u r e  i n  t h e  r i g h t  hypochondrium 
(7% or' t h e  c a s e s )  or of t h e  l e f t  hypochondrium ( 5 2  of t h e  c a s e s ) .  

The p a t i e n t s  p r e s e n t  Pa ins ,  of t h e  bo r ing  type, which however do x o t  
assume t h e  n a t u r e  of p a n c r e a t i c  a t t a c k s .  All ex?ress  a d r s t a s t e  for ia t8 .  

U?On o b f e c t i v e  examination, i n  303% of t h e  cases ,  a hepatomegaly 
wi thou t  i c t e r u s  has been e s t a b l i s h e d .  The l i v e r  exceeds by t h e  cos:aL 
borde r  2 Eo 3-:inger w1d:hs v i ehou t  a lowering of t h e  uppe r  l i m i c  of tbe 
l i v e r .  Upon repea ted  examinat ions w e  have found tho: the borde r  of the 
l i v e r  h a s  a n  e las t ic  c o n s i s t e n c y ,  then becomes ha rde r  and a c q u i r e s  t h e  
cons i scency  of epidemic h e p a i i t i s .  

W e  have found that 6% of t h e  hepatomegal ies  became l a t e r  complicated 
by splenomegaly.  A f t e r  remove1 from exposure,  without  o t h e r  t reatment ,  t h e  
hepatomegaly r e g r e s s e d  and i n  the m a j o r i t y  of the cases, t h e  o v e r a l l  c o n d i t l o n  
became normal. 

Our  obse rva f ions  show tSat  i n  many c a s e s  hepatomegaly develops V i t h o u t  ' 
any a s s o c i a t i o n . w i t h  t h e  d i g e s t i v e  symptoms. 

W e  have  observed t h e  f a c t  t h a t  i n  6.8% 0: :he cases who had f o m e r l y  
experienced epidemic h e p a t i t i s ,  che hepaeomegaly had appeared more rap;dly, 
a l though  a t  t h e  t i m e  of t h e i r  employment i n  the i a c t o r y ,  the l i v e r  was 
w i t h i n  n o m a 1  l i m i t s .  

The enlargement of t h e  i i v e r  p o i n t e d  out to us  t h e  d i f f i c u l t y  0: an 
e t i o p a t h o g e n i c  i n t e r p r e t a t i o n .  

The q u e s t i o n  a r o s e  of t h e  d i a g n o s i s  Of t o x i c  hepatomegaly o r  of t t a z  
due t o  a n i c t e r l c  v i r u s  i n f e c t i o n .  This is why most of  t h e  p a t i e n t s  a f 5 l i c t e d  
w i t h  hepatomegaly w e r e  h o s p i t a l l 2 e d  i n  the  depa reaen t  of occupa t iona l  d18eaaeS 

Granted t h a t :  

t h e  hepatomegaly a p p e a r s  a L t e r  r epea ted  exposure to the polscn;  - .. 
t h e  b o r d e r  of ths l l v e r  is  of soft and uneven c o n s i s t e n c y ;  -- 1 

t h e  hepatomegaly d i sappea red . . a f t e r  change i n  work wl rhou t  o t h e r  t r e a t m e n t ;  

it a p p e a r e d . i n  a group of people  who were s u b j e c t e d  t o  treaement i y  i n j e c t i o n  anc 

asong whom t h e r e  were cases of  epidemic h e p a t i t i s ;  

i n  s p i t e  of the absence  of t h e s e  m a n i f e s t a t i o n s  in the o t h e r  s e c t l o n s  of 

ehe i n d u s i r y ,  it had n o t  been supposed, a t  first, tha t  t h e  enlargement 

w a s  ,of t o x i c  n a t u r a .  

The h y p o t h e s i s  o f  sn o c c u p a s i o n a l  o r f g i n  i s  i a v o r e d  a l so  by t h e  i ac t  t h a t  
i n  p a t i e n t s  s u b j e c t e U  t o  c h r o n l c  i n t o x i c a t i o n  by l e a d  or  mercury, b e f o r e  The 
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establ ishmen:  O f  a c t a c k s  Of deve lop lag  i l l n e s s  ( lead c o l i c s )  we can observe 
a s l m i l a r  hepatomegaly w h i c h  d i s a p p e a r s  a f t e r  t r ea tmen t  w i th  GYTX (10). 

Laboratory tests c a r r i e d  o u t  by us were: 

e l e c t r o p h o r e s i s  of serum p r o t e i n s  

thymol r e a c t i o n  

z i n c  s u i f a t e  res t  

bromsulphalein (ESP) t e s t ,  and 

l i v e r  biopsy. 

E l e c t r o p h o r e s i s  of serum P r o t e i n s  (see Tab le  I i n  Appendix) shows aaoog 
the 35 c a s e s  wi th  hepatomegaly: 

a d iminu t ion  of albumin, below 53%: 11 times; 

a n  i n c r e a s e  of m o r e  t h a n  

5% of a -g lobu l ins :  10  t i m e s  

9% of a - g l o b u l i n s :  20 t i m e s  

13% of $-globul ins  : 9 rimes 

21% o l Y - g l o b u l i n s :  10 z imes .  

1 

2 

. 

T h i s  shows char  t h e  e l e c t r o p h o r e c i c  p a t t e r n  is i d e n t i c a l  w i t 3  t h a t  of 
v i r a l  h e p a t i t i s  - i n  which p r i n c i p a l l y  t h e  a 2 - g l o b u l i n  is i n c r e a s e d .  

W e  noced t h a t  t h e  thymol r e a c t i o n ,  t h e  z i n c  s u l f a t e ,  and the Greenstedt  
Fes-Zswere p o s i t i v e  on ly  i n  6 c a s e s  which shows us t h a t  i n  t h e  de t e rmina t ion  of t k e  
d i s t u r b a n c e s ,  t h e  e l e c t r o p h o r e s i s  of serum p r o t e i n s  is of pa r t i cu la r ' va lue . '  

. Two cases of 11 showed a p a t h o l o g i c  change in response to t h e  BSP test ,  
i n d i c a t i n g  t h a t  t h e  l i v e r ~ l e s i o n s  a r e  not l o c a l i z e d  i n  t h e  parenchyma. 

S i n c e  w e  have found heparom;galy wi thou t  p r o t e i n  changes and w i t h  a 
n o m a 1  ESP, one rnight b e  l e d  to b e l i e v e  t h a t  t h e p a h n  produces a t r m s i e n t  
c o n g e s t i o n  of the l i v e r ,  i d e n t i c a l  with t h a t  demonstrated expe r imen ta l ly ;  this . ' 
i n  turn shbvs  t h a t  the hepatomegal ies  wp'ch w e  have observed a r e  of t o x i c  
nacure.  

' As a r e s u l t  of r e p e a t e d  i n t o x i c a t i o n ,  t h e  conges t ion  can  change i n t o  a 
t o x i c  a c u t e  h e p a t i t , i s ,  accompanied by e l e c t r o p h o r e t i c  changes s i m z l a r  t o  
t h o s e  of v i r a l  h e p a t i t i s ,  and f i n a l l y ,  t h e s e  l e s i o n s  can become ch ron ic .  In 
2 cases i n  which hepatomegaSy p e r s i s t e d  f o r  mora t han  a y e a r  and i n  which 
t h e  bo rde r  of  t h e  l i v e r  w a s  of f i r m  conSiStenCy, P l l v w  biopey r e v e a l e d  t h e  
p i c t u r e  O f  chronic h R p a f l t i S .  

, .. 

e 
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Among 20 p a c l e n t s  v i c h  h e p a c o m c s ~ l y ,  the serum a l d o l a s e  was found t o  be 
rncrcased becween 0 . 7 i  mg.  P and 1.200 dg. P i n  17 cases ( a n t a ,  Xuresan and 
S i r b u )  ( 6 ) ,  which demonsr.rates t h a t  c h e  a l d o l a s e  l e v e l  1s t h e  most 
s e n s i t i v e  t e s t .  a 

X f a c c  t o  b e  kep t  i n  mind i s  c h a r  we have n l s o  found a m o d i f i c a t i o n  
of t h e  ? r o c e i n  metabolasm among workers exposed t o  t h e  t o x i n  who w e r e  n o t  
a f f l i c t e d  with hepatomegaly (see Tab le  XI). 

0: t h e  26 cases  examined, w$ found: 

an albumin l e v e l  lower than 53%: 14 t i m e s ,  

an  i n c r e a s e  of more than 5% of C -g lobu l ins :  6 t i m e s  
1 

9% of C -g lobu l ins :  16 t i m e s  

13% Of a - g l o b u l i n s :  8 t i m e s  

2 

- 25% of Y-globul ins:  3 t i m e s .  

T h i s  shows u s  t h a t  d i s t u r b a n c e s  of t h e  p r o t e i n  metabolism can p recede  
hepacomegaly i n  c e r t a i n  cases ,  and c h a t  t h e  PoiSon s u f f i c i e n t l y  influenceEk 
t h i s  mecaboliom. - 

Therefore ,  t h e  hepatomegalies t h a t  w e  have found are p r i n c i p a l l y  of 
t o x i c  nacure.  AC f i r s t ,  they a r e  i n  effect  conges t ive ,  and l a t e r  they  
assume t h e  forms of a c u t e  h e p a t i t i s ,  i d e n t i c a l  w i th  a n i c t e r i c  v i r a l  h e p a t i t i s ;  
c e r t a i n  ones of them can  become of c h r o n i c  n a t u r e .  

'Ne wish to emphasize t h e  f a c t  t h a c  t h e  d i s t u r b a n c e s  of che p r o c e i z  
metabolism can  appear  i n  C e r t a i n  cases b e f o r e  t h e  o n s e t  of hepatomegaly. 

Our I n v e s t i g a t i o n s  show t h a t  e l e c z r o p h o r e s i s  of serum p r o t e i n s  and 
d e t e r m i n a t i o n  of  a l d o l a s e  a c t i v i t y  a re  0: g r e a t e s t  importance i n  t h e  bio- 
chemical d i agnos i s .  

A t  t h e  l a s t  examination, in 9% of  t h e  cases ,  a d y s p e p t i c  syndroze  of' 
u l c e r a c i n g  type was demonstrated,  a lchough we w e r e  unab le  to d i s c o v e r  any 
r a d i o l o g i c  changes t o  t h i s  e f f e c t .  . 

In the knowledge of t h e  predominantly n a r c o t i c  a c t i o n  of t h e  poison,  i t  
is  more p robab le  t h a t  the derangement of t h e  c o r t i c r l  dynamics a f t e r  r epea ted  
exposure l e a d s  to  d i s t u r b a n c e  of t h e  di&icephal ic  centers v h i c h  ccaes i n c o  
p l a y  i n  the pathology of t h e s e  m a n i i e s t a i i o n s .  

W e  con t inue  ou r  o b s e r v a t i o n s .  

Angioneurot ic  Xan i fe sxa t ions  

These were demonstrable  i n  6% of t h e  c a s e s  i n  t h e  form of t h e  Kaynaud 
syndrome. ( D i s t r i b u t i o n  as F O  sex: 3/4 of t h e  c a s e s  w e r e  men.) 

We m-ht mention t h e  f a c t  =hac i n  3.64 of t h e  c a s e s  wich Raynaud'a 
syndrome, t h e r e  wag also scleroderma and hepatomegaly. _- 

. 
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In c r e ~ ~ '  to iiiustrate the cl;nrcal picture more clearly, we wish t o  
clce the foiiowrng observacion: 

Case 1: VV., male, aged 26 yeais, has been engaged for 2 years in the 
process of polymerization. Family and personal history, normal. Ssokes io ' Co 20 cigareties daily. 

At  the beginning, t h e  patienc observed that during the release of toxic 
vapors, there was first a euphoric state and rhen a state similar to lnebria- 
Cion. A t  home, he slept becween 9 and 14 hours dally. . 

At work, hla hands immersed ln the latex, he felt formication, nuxbness, 
and then e sensacion of heac. When the solution was white, he observed a 
coloration 0: the skin. In Contact with cold water, lt was observed chat the 
fingers became pale, then red and cyanotic. Concomitantly, the same 
phenomenon appeared on the great toes. This occurred also upon exposure to 
cold, air. 

Ai the same time, h e  was affected by persistent edema of eyelids, of the 
face, the neck and chest; the skin became glossy, the nails "Uneven*' and the 
,face assumed.-the appearance of a full moon. 

From the clinical point of view, a Raynaud's syndrome was evidenced, hepa- 
. , tomegaly with sclerodemia of the face, neck and thorax, even of the lower . 

and .upper extremities, but particularly of the fingers (dermatologic examlna51on 
made by Dr.~Capusan). Musculocutaneous biopsy shoved typical changes of 
dermatomyositis (Dr. V. V. Pdpilian). 

The plethysmogram showed significant inhibition of the Vasomotor centers. 

In addition, the urinary LI-ketosteroid~ were increased to 8.5 98. in 
24 hours. 

The lunar facies made us think of a thyroid lnsuffictency. The iodine 
uptake confirmed this belief. 

ihe dysproteinemia tests, electrophoresis of serum proteins and'the 857 
test gave normal results. 

By its narcotic nction, the poison produces firsr cortical inhibition; 
then a2pear the disturbances of the diencephalic centers, principally the 
vasomotor and metabolic disorder;. The SymetricaS nature of the vascular 

and the scleroderma vouch in favor of this fact. 
disturbances, the plethysmographic changes and even the tlssular disturbances - 7  

The thyroid insufficiency, evidenc'ed by the iodine uptake, shows that 
the poison has either a direct influence on the thyroid or an indirecr one 
via the "hypothalamus-hypophysis," which produces inhlhition of thyroid 
function. 

AZter removal from exposure, the scleroderma snd the vasomotor disturbances 
grearly dlminished. 

.. 
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1 :n : t a l <  o f  Khe c a s e s ,  plethysmography showed an i n h i b i t i o n  of  t h e  
Vasomocor CC'nKCrS.  As eo t h e  rcma1:lrng cases ,  the r e l a t i o n s h i p s  w e r e  
normal. EsJec i a l lY  i n  t h e  c a s e s  ullcre Khe plethysmogram was n o r s a l ,  
Khe d l s t u r b a n c e s  d i sappea red  COmplCtcLy a f t e r  removal from t h e  t o x i c  
ex?osure,  b u t  i n  che r e s t  of Khe c a s e s ,  they g r e a t l y  diminished,  which 
would l n d i c a c e  K h e i r  connec t ion  w i t h  che t o x i c  environment. 

BY means Of t h e  c o l d  p r e s s o r  c e s t  and by t e n s i o n  o s c i l l o g r a p h y ,  Raucher, 
Suc iu  and P x s l a r u  have found p a r a d o x i c a l  r e a c t i o n s  and an absence of r e a c t i v i t y  
i n  66% of t h e  c a s e s  i n  p l a n t  "A" and i n  55% of t h e  cases i n  p l a n t  "B," which 
p o i n t e d  OUF FO u s  t h n t  v i n y l  c h l o r i d e  d o t n m l n e s  t h e  vm8omotor discurbancop 
I n  a g r e a t  number of t h e  c a s e s .  Only 6% of che c a s e s  had c l l n i c a l  manifesta-  
c ions  (ilaynaud's syndrome). 

As concerns t h e  changes i n  a r t e r i a l  t ens ion ,  we found t h a t  t h e  maxims 
a s  w e l l  a s  Khe minima w e r e  m o r e  t han  10 t o  15 mm below normal values .  

Cutaneous M a n i i e s t a t i o n s  

P r u r i r u s ,  which v a s  found i n  4.8% of  t h e  cases, wi thou t  be ing  accompa iad  
by s k i n  changes, was t h e  ear l ies t  symprom. 

. '  Later, t w o  dif:erenr c a t e g o r i e s  of  cutaneous m a n i f e s t a t i o n s  could 
 appear. The f i r s t  noted w a s  c o n t a c t  d e r m a t i t i s ,  t hen  scleroderma cou ld  - 

be  observed.  

1. Con tac t  D e r m a t i t i s  (4.4%). 

On t h e  f a c e  and hands (uncovered p a r t s ) ,  p r u r i t u s  fol lowed by 
u r t i c a r i a  w e r e  noted.  Papules ,  m i c r o v e s i c l e s  and l a r g e  v e s i c l e s  appeared 
o- :& ..e :ace and hands. There w e r e  c a s e s  where t h e  m i c r o v e s l c l e s  and the  
s c a b s  d i sappea red  spontaneously,  b u t  i n  o t h e r s  they w e r e  t o r p i d  and, n i t e r  
r e t u r n  to work, they reappeared w i t h  i n t e n s i t y .  

Case 2 :  X.I., chemical t e c h n i c i a n ,  20 y e a r s  o l d .  According to h i s  

H e  h a s  been working f o r  a y e a r  and 

- 
p e r s o n a l  h i s t o r y ,  he had s u f f e r e d  epidemic h e p a t i t i s  i n  1942. S i n c e  then, 
h e  h a s  had f r e q u e n t  a n p l n a l  a c t a c k s .  
8 months i n  t h e  d i v i s i o n  where sodium merso la t e  is mixed wi th  d i f f e r e n t  
subsxances.  In December 1960, micropapules  i n  plaque-form appeared on the 
forearms and f ace ,  t hen  m l c r o v e s i c l e s ,  s c a b s  of which remained. These 
e r u p t i o n s  were prur iginous, .  Upon h o s p i t a l i z a t i o n  i n . t h e  department  of 
o c c u p a t i o n a l  diseases, zones of m<croves i c l e s  and a r e a s  of s c a b s  w e r e  no ted  

. 

on the f a c e  and foreallor,  a s  vel1 as l a r g e  v e s i c l e s  n t  other  sltes, w h i c h  _. 1 
. af te r  oponlng, l e f t  the s k i n  covered v i t h  l a r g e  scabs .  

The v e s i c l e s  c o n t a i n e d  a serohemorrhagic  e e c r e t i o n .  

S e d i m e n t a t i o n  r a t e ,  2.4 mmhour. 

.' 3 Leucocyten 6,000 p e r  mm of which 76% w e r e  po lynuc lea r ,  lC% lymphocytes, 

Red cells:  4,600,000 p e r  mm3 

Hemogl'bbin l e v e l :  92%. 

8% monocytes, 6% a o s l n o p h l l s .  

Plethyarnography r even led  an i ne r t i a  of t h e  vasomotor centera. 



The l e s i o n s  disappenred n f t c r  t rcar rnent  with an oincment of  d e l t a -  
c o r r i s o n e  and aureomycin. They rcnppcarcd immediacely upon h i s  r e t u r n  
to work, even upon couching C e r t a i n  o b j e c t s  with h i s  hands.  T h i s  shows 
t h a t  n o t  Only t h e  merso la t e  b u t  v l n y l  c h l o r i d e  as we l l  are  respon8ible.w 

Change i n  work brought  complete d isappearance  of t h e  d e r m r t i s i s .  

2. Scleroderma (3.6% of  t h e  c a s e s ) .  

I n  t h e  cour se  of  work, c e r t a i n  workers  no te  a p l e a s a n t  odor,  fo l lowed .  
1 5  times by emotional and motor d l s t u r b a n c a ,  d i z z i n e s s  and aomnolense 
w h i c h ,  i n  t h e  case or some, p e r s i s t s  a f t e r  the end of t he  working day. 
O t h e r s  r e p o r t  fo rmica t ion  and numbness of t he  e x t r e m i t i e s .  

C a s e  3: T.X., age  20 years ,  has  worked f o r  a y e a r  and 6 rnonths.ar t h e  
a u t o c l a v e s .  H e  has  worked a t  no o t h e r  s i t e .  Family and p e r s o n a l  h i s t o r y  
r e v e a l e d  no th ing  remarkable.  

. A f t e r  a y e a r  and a h a l f  of exposure,  d i f f u s e  p a i n s  developed i n  the 
l ower  and upper  extremities,  wi th  edema. They w e r e  i n t e r p r e t e d  to b e  
rheumat i c  p a i 5 s  and t r ea tmen t  brought  no  r e l i e f .  An amygdalectomy wnn 
performed. . 

A f t e r  r e t u r n  to work, a g e n e r a l i z e d  p r u r i t u s  developed on t h e  face, - 
neck, c h e s t , t h e  abdomen and t h e  e x t r e m i t i e s .  

Dermacologic examinat ion ( D r .  Capusan) revea led  edema of t h e  e y e l i d s ,  
f a c e ,  w i t h  d isappearance  of r idges .  The s k i n  o v e r  the  abdomen and t h e  c h e s t  
c o u l d  no  l o n g e r  f o l d .  

O n  t h e  f a c e  and c h e s t ,  g r a y i s h  spots w e r e  seen,  that  merged t o g e t h e r  . 
as i n  t h e  case of chloasma i n  pregnancy. This C l i n i C a l  p i c t u r e  w a s  
i n t e r p r e t e d  as scleroderma.  

Tke l i v e r  was en la rged  by 2 f inger -wid tha .  The T a k a t a - h a  r a c t i o n  was 
f a i n t l y  p o s i r i v e .  The thymol tes t  y i e l d e d  14 units. 

The proteinograra showed: 

t o t a l  p r o t e i n s :  8 . 6  gX 

albumin: 48.7Ox 

a l -g lobul ins :  4.85% 

a -globulins: 1 0 . s ~ .  
.- 2 

3-globul ins :  14.70% 

y - g l o b u l i n s :  21.20% 

Consequently,  c l i n i c a l  and l a b o r a t o r y  examinat ions  demonstrated the 
2 r e s e n c e  of  toxic h e p a z i t i s .  

.. 

- 'Rie l a t t e r  statement appea r s  to  be i n s u f f i c i e n t l y  supported. .  (T rana l8so r ' a  n o t e )  
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. T!ir ASLO ricer showed normz.1 rcsults (250 U of antistreptolysin 01. 
?lechysmography evidenced a marked depression of the vasomotor centers 
ChAC did n O E  respond to stinulation. Thorn's test showed an inhibition. 
Diiurion and concentration tesCs gave normal results. The specific 
dynamic activity of proceins was normal. 

a 
The iodine upcake Cest indicated hypofunctioning of the Chyroid. 

Arterial tension was 14/7 cm Xg. 

Urlne was normal. 

In this case, as a resulc of exposure co the poison, disturbances 
of rhe vasomotor centers and of the protein metabolism (changes in the 
proteinogram in Ehe dysproreinemia ces:) devekoped. Thyroid insufficiency 
and chronic hepatic- were found concomitantly. 

Xastromatreo states that in polyvinyl chloride intoxication, i thyroid 
insufficiency exists. 

It is 1-nterescing to note that in this case, in the period of one year 
from Che Eime of removal from rhe toxic environment, the Scleroderma, the 
Raynaud syndrome and hepatomegaly have disappeared. This proves that a . 

I toxic source was connected with thes phenomena. - 
I n  the cases of scleroderma, the majority of the subjects presented a 

thyroid insufficiency and an inhibicion of the vasomotor centers. 

In 3 cases a dermomuscular biopsy was performed, which reveaied chronic 
dermatomyosicis. In one case onLy did the manifestations of scleroderma 
fail to regress after removal from che working environment. In the othez 
cases, these symptoms disappeared,which substantiates for us the idea that 
chese changes are operative in a reversible period. 

The manifestations of the scleroderma, accompanied by disturbances of 
:he VaSOmOrOr centers appear as a result of exposure to vinyl chloride and 
disappear after cessation of work in chis environment, proving that this i s  
rhe poison that in this case has produced the vasomoror disturbances and the . 
metabolic of che hypochalamus. The participation of the thyroid in their 
produccion reduces the problem of this thyroid insufficiency KO 2 eventualities: 
direct action 02 the poison on the gland, or consequence of thyroid Inhibltioa 
of central origin. 

-. 
The manifestations of collagenosis, .verified histologically, which occur 

in.cases of intoxication by narcotic substances, reveal to us Khat inthe.path0genesiS 
of collagenosis rhere occurs at first, in these cases, a disturbance of 
procein nst~boliqm due to the activity of the central nervous system and 
followed by the appenrsncu of an endocrine disorder (thyroid insufficiency). 

The reversibiliry of the disturbnnces indicates in our opinion thnr' 
:here I s  a posaibiliry of recovery if intervention takes place in the 
IniZial phase. 

.. 
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Cases of collagenosis after zdministration 0: hydrazinophthalazine 
or other substances whose action is predominantly on the central nervous 
systcm are described in the literatufe. This would COnfiKu Our observa- 
tions. 

A s  a result of investigations into the environmental conditions 
performed by hygienists and physicians, recommendations were formulazed 
f o r  the protection of the workers and for leakproofing the equipment. 
in spite of these measures, some cases of the disease have occurred during 
the ? a s t  year. 

'Ranks to treataent instituted according to the indications of repeated 
clinical examinations, and removal :rom the working environment, we have 
succeeded in controlling the oldest cases, given that they were undertaken 
during a period of reversible disorders. 

The recognition by certain physicians of the manifestations that we 
have just described has permitted =he detection of LntoxiCatiOnl from the 
sr-art, and the institution of adequate measures of prevention and treatment. 

- - ~~ 

CONCLUSIONS 

1. Vinyl chloride and the vinyl monomers possess a narcotic action 
and produce, depending upon concentration, in addition to characteristic 
neurologic manifestations, a state of euphoria (12%), followed by a state 
of inebriation similar to that of alcohol intoxication. In certain cases 

Ib 

. - 

narcosis can appear. 

Aiier leaving the working environment. a s t a t e  of somnolence (45%;) 
persists, with hypersomnia. 

Vinyl chloride acts on the skin and produces a sensation of formication' 
und of heat. 

2. L*ter repeated @xposure;a neurologic asthenia sets in in which . 
somnolence predominates. 

3. After a variable period of time, dyspeptic disrurbances are added 
to.the neurologic manifestations; these are at firsr: not characterisfic; they are id' 
the :om of epigastric pains (16%), swelling, discomfort, feeling of 

particularly for f a t a .  
heaviness in the right hypochondrium or the left (S%)'with anorexia, -- 3. 

I n  30.2% of the cases, congestive hepatomegaly appears, which may mimic 
toxic hepntitis without jaundice; Some cases may become chronic. 

In 6% of the cases, the hepatomegaly is accompanied by splenomegaly. m e  
proteinogram and the nldolnses are the moat sensitive tests and show changes 
similar to those of acute hepatitis: increase in a-globulins and of tho  and.'  a 

.. 
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r - 6 1 o b u l i n s :  t he  thymol test ,  G r e e n s c e d c ' s  r e a c t i o n  and the z i n c  s u l f a t e  t e s t  
a r e  P o s i t i v e  o n l y  i n  few of t h e  c a s e s .  

...- 
4. A f t e r  3 yea r s  of exposure i n  9% of t h e  cases  a syndrome t y p i c a l  of . U l c e r  w i thou t  r a d i o l o g i c  changes becomes manlfese.  

5 .  I n  6% Of t he  c a s e s  t h e  RJynaud syndrome has  appeared,  p a r c i c u l a r l y  
among t h e  young men. 
of vasomotor c e n t e r s .  

Plethysmography shows .in ha l f  of the csses an i n h i b i t i o n  

6 .  I n  addic lon ,  a l l e r g i c  d e r m a t i z i s  i n  4.4% of the cases, and s c l e r o d e m a  
i n  3.6%, h a s  been observed. 

7. The c l i n i c a l  and l a b o r a t o r y  f i n d i n g s  a r e  of g r e a t  importance I n  occupa- 
t i o n a l  pa thology because i n  numerous c a s e s  d i s e a s e s  appear  i n  man t h a t  cannot  
be  reproduced in the  nnimal (Raynsud 's  syndrome and sc le roderma) .  

h e  sudden and f r e q u e n t  appesrance  of these m a n i f e s t a t i o n s  i n  the PYC d i v i s i o n  
of s e v e r a l  p l a n t s ,  and i n  c e r t a i n  d i v i s i o n s  in normal i n d i v i d u a l s  who a r e  s t i l l  
: r e l a r i v e & y  young, and their d i sappea rance  in the m a j o r i t y  of the cases a f t e r  the, 
f n s t i t u e i o n  of p r o t e c t i v e  measwes  and change of work, have shown us d e c i s i v e l y  
+ha t  v i n y l  c h l o r i d e  and the v i n y l  monomers have played a p a r t  in the p r a l u c t i o n  . - , of these m a n i f e s t a t i o n s .  

T rans l aced  by I r ene  R. Campbell 
Sepzernber 16, 1965 
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