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TRANSLATICN

Medicina interna (Bucharest) 15:967-78 (Aug.), 1963+
INVESTIGATION OF THZ DISEZASES PRCDUCED BY VINYL CHLORIDE
Dr. 1. Suciu, I. Drejman and M. Valaskal
(Translated into French by Dr. Lefevre)

Fraom the Diviaion of Industrial Hyglene and Cccupatlional Diseases

and the Department of Industrial HyZiene of the Institute of Hygiena of Cliuj.

The rapid development of the pelyvinyl chleride industry in our country
has raigsed for us a problem in industTrial hygiense, toxicoclegy and occupational
pathaology.

In the aim of investigating this problem, a group of hygienists and
cliniciang have examwined the conditions of work and the diseases affecting
the workers of twe plants manufacturing polyvinyl chloride.

The c¢linical manifestations encountered raise the problem of interpre-—
tation of *R® etiopathogenesis, of theoretical as well as practical importacce,
and of defining the clinical pictuyre az well. as of the necessary preventive
and therapeutlc measuUres.

Qur siudy was necessary in view of the fagt that the existing sclentifie
fagcts at our disposal were few and lacking in detall, especially as regards tte
observed clinical manifestations.

Danishevsikii (1) had demonstrated that the monomers, the starting products,
axert an aggressive action Irom the piolegic point of view., They have the .
property of producing destructicn of tae skin and of the mycosa. 3Some of
them are allergens. They act on the parenchymatous organs by producink
degenerative changes and on the hematopoietic system, leading to an apemia -
of hemolysic type.

Hervieux and Teasier {11) found, azmong 145 workers of a pelywinyl
plastics fagtory, 17 cases of chemical dermatitis.** Pletsitzer, Bondar
and Smirnova (cited by Danishevskil), in studying the chronle effects of the
vapors of vinyl chloride, observed in man the development of tpxic angioneuroais.

-, -

* Dr. Lefevre gives the reference as Medicina interna 6, No. B8:983~77, 15&2;
in Izdex Medicus (5:X¥-1277, 1964) the above reference is given. The originsl is
being ordered. ’

*= In faEt, in their account, the authors apeak of 17 cases of "iztolerance”
or only 10 cases of pruritus, without erupticn, of the forearms and of the faca
appearing in the summer, as Eeeming to be due possibly te vinyl chlerids.
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These few clinical studies have not permitted, at the present time, the
characterization of & clinical picrture.

Concerning experimental work, Mastromactee, rischer, Christie axd
Danziger (7) in studying che toxic actionef vinyl chloride on a group of
5 rats, S mice and 5 gulnea pigs, demonstrated the appearance of congestlion
of the liver and lungs after repealted expasure to narcotlc deses of L0,
20 ta 30%. In the animals that were sacrificed or that died during exposgure,
a congestion of the liver and kidney, and in some cases, even a fatty
degeneration of the livar were observed. )

Aneng The toxic Substances, Lazareev i{ncludes vinyl chloride azong
tiie mild narcorcics.

In pursuing the study of the clinical symptomatolugy of warkers exposed
to the monomer vinyl chloride, and by meana ¢f lahoratery tests, we concluded
That cur lindings permit the definition of a clinical pleture which. may aid
the practicing physiclan in the recognition of the first aymptoms of acute
or chronic intoxication by vinyl chleride and of recommending meagurea for
pravention and trastment.

Laboratory studles have added some data cancerning the mechanism of
*“he pathogenesis of these intoxicavions,

These circumstances have convinced us to publish cur findizgs.

Waterial and Methed of Investigatian

In the course of 4 years, we have had under observatlon 158 workers
engaged in the manufacture of polyvinyl chlerida (PFVC) in two factories:

"

54 workers in plant "A™ and 114 in plant “B". .

For the zost part, the subjects ware ydung, belaw 30 years of age and
have never worked in any other induscry.

re-emplayment medical and detailed laboratory exallinations were carried
out in order o prevent thie hiring of those whe would present some cootrain-
dications. Recordd were miintained in the personnel file for each exployes
of the results obtainad in the eourse of routine medical axaminations and on
The occasion of the {horough examination, cllnical aa well as laboratory,
done annually. . i

In additicon to the medical exéminatlon, the following laboratory analyses
wera cone:

Dysproteinemla teat
Electropnoreais of serum proteins
. 3SP hepatic "clearance”
Cold pressor tasts
Digictal plethysmography in certain cases.

RSV 0008622




The cases that exiibrzed ¢limical nervous, digestive, cutanedus and
Angroneuroils manllestations, Were routinely hospltalized in the clinic
Iar cccuparional diseases ia arder o carry out the cowplex laborazory
tests and to establish therefrom, if possible, the cause o2 the intoxi-
catian. :

Theresfter, it was necessary to examine the clinleal manifeszatlons
and the results ¢f the tests in order te characterize the clinical
Piocture and to formulate preventive measures.

RAesulzTs and Discqussion

We have cobserved that at first centact with the poiseon, most frequently
at the tizte of changing the charges, during emptying or leakages due o
various causes, particularly the nervous manifestarions appeared, Aftfer
3 montis to 1 year of smployment, digastive disturbances were added 1o the
nervous disorders. In certain c¢ases, the nervous manifestations changed
inzo angioneureotic manifestations {(Raynaud syndrome): finally, in other
cases there was sclercderma or chemical dermatitis, At times, all thesa
disturbances appeared at the same time (s5ee clinical observations}.

In ofder to characterize this clinical picture mere clearly, we are
presentifg the objective symptomatology observed in its lnereaaing ecrder
of disturbances, so that the physician may recognize this intoxication -
from its first symproms. . We are describing them with the freguency found-
for the various ¢linical manifesaTations so :that their significance may be
appreciated.

in the order ol appearance of the sympromatolagy produced by vinyl
chloride, we shall arrange them into the following groups of manifestationms:

nervous, digestive, angioneurctic, and cutaneous.

Yervous Disorders

Certain workers stated that at the Lirst exposure to the nonoger, or
viayl chleoride, the first ilnspirations have an agreeable taste which they
could not define axactly. This is cpmpatible with the opinion of Sehit
{cited by Danishevskii)who stated that the uonoaer, or wvinyl chloride, has a
2leasans ethereal taste, and with the opinion of Lazareev (4} who holds that
this substance cannot be tasted except at narcotic doses of 7 o 10%.

After several inspirations, a euphorie¢ state sets in: 11% of the subjects
Slﬁg, whistle or laugh. (The euphoric state and the pleasant taste pergist
for only a short time). Most often, during expasure to the RPeLlson, the subjects
experience a heavy feeling in the legs, are no longer able to cocrdinate
novements and become dizzy {(47%). “According to them, this state is similar to
alcohaol intoxication.

These disturbances occurred most frequently in the course of the manufactur=
ing process, at the end of zhe charge, during the discharge of latex, as st
other tlmes wnen the monOmer i3 released in concentrations a3 high as, according
to Petre (91*,5 5 og. /m “which i3 greatly 1in excesa of the maximum permisaible

\qm“

!..

??“'

Lxmi: of 0.03 mzfma

» Translator s aote: (applicable to Romania}. Ino tha USA, the TL 1la

/;1=80ﬂmg/m ; or 500 ppm,

GJ\.
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Subsequently, in $3% ¢f the cases, a sconnolence sats in, which diminishes
. alartness and can occaslon work accirdenta.

After a stay in the aqpen air, tha symptoms diminish progressively, then
disappear.

In the case of § workers who were engaged in the repair of certaln
defiective parts, complete narcosis appeared, which disappeared after they
were removed into the cpen air.

*ter a peariad of severail months of working in this environmenc, a state
ol somnolence persists after working hours. At home, the subjects exlibit
a hypersotinia, sleeping wetweenl 9 and 14 hours a day. C{ne person slapz,
with & briefl interval, consinually for two days. The sleep is deep, without
dreams.

From this point of view, parTticular attention must be pald to pight
_ work, because the workers could easily fall aaleep at the work site.
#hea there ia an abundance of vinyl chloride vapors, there are complainta

of formication of the lower extremities followed by 4 Sensation of heat over
the entire body.

Since the monomer vinyl chleride is lighter than air, it could be that
q;x: acts directly on the inregument; this would agrees with the opinion of
Danizewski {1}.

Anorexla, attributed to the toxin in 23% of the cases, sets in rapidly.
. ) In 12% of the casaes leoss in weight of 4 to 17 kg. <cgurred.

After repeated exposure, headaches are reported (35% of the cases},
nervousness (9%), faulty memory (3%), insomnia (3%) and a general astheala
{(V%). ’

. These symptous indfcate the establishment of a neurcleglc asthenia
subsequent to mors prolonged =xposure to the Polson.

We wish to peint out that in mast of the cases, we hive observed these
clinical symptoms without coansidering the significance oI the resistance
of the organism. b

In general, after the first symptoms, protective measures for the -
workars ware instituted =o as to q;evegn'tbe appesarance of acute latoxication.

According tc existing knowledge, 1t seems that the poiscn has a momentary
narcotie zdiicn,e?en after repeated exposure.

In certaln cases, g neurclogic asthenia sets in.

Digeszive Manifestations

After a varlable pericd of time, in the course of vhiqg the neurclogic
magifestations predominata, digestive symptoms appear.

@
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. The Iirst symptom which presents jiself 15 anorexia (23% of the cases).
This indicates a general intoxicat:ion. Subsequently, vertige appears
(. (in 13% of the cases) and, mcore rarely, edema.

. Later, pains in the epigastric reglon follow (16% of the cases), a
feeling of discomfort, of heaviness, of pressure in the right hypochorzdrium
(7% of the cases) or of the left hypochendrium (5% of the cases).

. The patlients predent pains, of the boring type, which however do oot
assume the nature of pancreatic aftacks. All express a distaste for fats.

Upcn objective examination, in 30.2% of the cases, a hepatomegaly
without jcterus has been established. The liver exceeds by she cosstal
berder 2 to 3-finger widths without a lowering of the upper lLimit of the
liver. Upon repeated examinations we have found that the border of the
liver has an elastic consistency, then becomes harder and acguires the
conslisctency of epidemic hepatitis.

We have found that 6% oif the hepatomegalies bDecame later complicated
by splenomegaly. After remcval from exposure, without other tresatment, the
hepatomegaly regressed and in the majoricy of the cases, the overall condition
became noirmal.

Cur observations show thefl in many cases hepatonegaly develops without .
any association with the digestive sympteoms.

We have cobserved the fact that in 6.3% of the cases who had formerly
experienced epidemic hepatitis, the hepatomegaly had appeared more rap:idly,
although at the time of thelr employment in the factory, the liver was
. . within normal limits.

—

The enlargesment of the liver peinted out o us the diffigulicy of an
etiopathogenic interpretation.

The gquestion Arosa of the diagnosia of toxic hepatosegaly or of tZact
due to anpnicterie virus infection. Thias i3 why @most ol the patients siliicted
#ith hepatomegaly were hospitalized in the departoment of occupational cdiseases.

Granted that:
the hepatomegaly appears alter repeated exposure to the pdisen;

——

the border of the liver 13 of so0ft and uneven consistency;

thea h@pa:omezaly disappeared -after éhange in werk without other treatllent;
iz apapared’in & group cof people who were subjected to treatment =Ty injection anc
socong whom there were cases of epidemic hepatitis;

in spite of the ahsence of thessa manifestations in the other secticons of

the indusstry, it had not been supposfed, at first, that the enlargement

was Of toxic nature.

’ . The hypathesls of an occupaticonal crigin is favored alsec by tkhe Tact that
'~ in patients subjected To chronic intoxication by lead or mercury, before the
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establishmens of artacks of developiag illness (lead colics) we can chsarve
(. a Slmilar hepatomegaly which disappears after treatmant with EITA (10),

Laboratoary tests carried out by ug were:

electrophoreais of garum proteins
thymol reaction

zinc suifata test

bromsulphalein {BSP) test, and
liver biopsy. ‘

Electropnoresis o serum proteins {(sea Table I in Appendix) shows azong
the 30 vases with hepatomegaly:

a diminution of albumin, below 53%: 11 timas:

an increase of more than
’ 5% of al-glchulins: 10 times ’ .
5% of az-glcbulins: 20 times
13% of P-globulins: g times

‘. . 21% of Y-globulins: 10 times.

Talis shows that the electropheoretic pattern is identiecal with that af
viral hepaticis - in which principally cthe c&-globulin is increased.

We nated that the thymel reaction, the zinc sulfate, and the Greenstedt
tesTswere positive only in 6 cases which shows us that in the deterainmationo of the
disturbances, the eliectirophoresis cof serum proteins ig of parszicular'value.

Two cases of 11 showed 32 patheologic change in response to the BSP test,
indicating that the liver-lesions are not localized in the parencayma.

Since we have found hepatomegaly without protein changes and with a
noraal BSP, aone might be led to believe that the pason produces a traznsient
congestion of the liver, identical with that demonstrated experimentally; this
in turn shows that the hepatcmegalies wyfch we have observed are of toxic
aature, ’

" A5 & result of repeated intoxication, the congestion can change into a
toxic acute hepatitis, accompanied by electrophoratic changes similar to
those of viral hepatlitis, and f£inally, these lesions can becowme chronic. Io
2 cases in which hepatcomegaly parsigted for more than a year and in which
tha border of the liver waa of firw consistency, a liver blopay revaaled the
pleture of carenic hepatitia.
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Among 20 patients with hepatomesaly, the serum zldolase was found to ba
increased between G.73 mg. P and 1.2QC =g, P in 17 cases (Hanta, Muresan and

Sirbu} (6), which demonstrates that the aldolase level is the most
sensitive tast.

A Zaec to e kept ia miad 15 that we pnave also found a medification
of the protein metaholism among workers aexposed to the toxin who were not
afflicted with hepatomegaly (see Tabie II).

Of the 26 cases examined, we Iound:
ad albumin level lower than 53%: 14 tines,
an increase of zDorae than 3% of Gl-globulins: g flmes

9% oI cz-globulina: 1% times

13% of 2-globhuling: B8 times

) 25% of Y-globulins: 3 times.

This shows us that disturbances ¢f the protein metaboalism can preceda
hepatcmegaly in certain casSes, and that the polson gufficiently lnfluences
this metabelism. -

Therefore, the hepatomegalies that we have found are principally of
*oxic nature. At first, they are in effec:t congesasive, and later they
assume the forms of acute hepatitis, identical with anicteric viral Aepatitis;
certain onas of them can become of chronic nature, ’ )

) We wish tTo emphasize the Izct that the disturbances of the protein
metaholisa can appear in ceriain cases before the vnset of hepatomegaly.

Our Lnvestigations shaow that eleciraphoresis of serum proteins and
determination of aldclase activity are of greatest importance in tihe hia-
coemical diagnosisa. .

At the last examination, in 9% of the cases, a dyspepiic syndrazae ol
ulcerating type was demonstrated, although we were unable to discover any
radiclaegic changes to this effact. .

In the knowledge of the predominantiy narcetic action of the poison, it
is more progable that the derangement of the cortical dynamlcs after repeated
gxposure lLeads to z disturbance of the diencephalic centera wahich cczes ioto
play in the pathology of thesa manifestaTiona.

He continue our observaticons.

Angioneursgtic Yanifestations

These were demonatrable In 6% ol the cases in the form of the Raynsud
syndrome. (Distribution as To sex: 3/4 of tha cases were men.)

We might mention the fact tiat in 3.6% of the cases with Raymaud's
syodrome, thare was also sclerodermq‘_qu hgpntomegaly.
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In order to iliuscrate the gl:iprcal plcture mere clearly, we wigh tno
cibe the fellowing observartion:

Case 1: VV., male, aged 26 years, has heen engaged for 2 years in the

process of polymerization. Family and personal history, normal. Szokes 10
to 20 cigarettes datly.

AT the beginning, the patient cbserved that during the release of foxic
vapors, there was Jdirst a eupharic state and then a state similar te Lnebria-
tion. At home, he slept between § and 14 hours daily. .

AT work, hils hinds immersed in the latex, ha felt formication, numbness,
and then a sensation of heat. When the solution was white, he observed a
coloration of the skin. In <¢ontact with cold water, 1t was obsarved that the
fingers became pale, then red and cyanotic, Concomitantly, the same
phenomenon appeared on the great toes. This occurred alio upon exposures to
cold air.

At the same time, he was affected bhy persistent edema of eyelids, of the
face, the neck and chest; the skin became glossy, the mails "uneven” and the
face assumed_the appearance of a full moon.

From the clinical point of viaw, a Raynaud’s syndrome was avidanced, hepa-
tomegaly with sclercdernia of the Iace, neck and thorax, even of the lower

anc upper extremities, Hut particularly of the fingaers (dermatologic examination

made by Dr.-Capusan), Musgulocutaneous biopsy showed typical changea of
derzmatomyositis (Dr. ¥. V. Paptlian). -

The plethysmagram showed significant inhibigion of the vasometor centers.

In additien, the urinary 1l7-kesostaroids were incereased toc 8.3 =g. in
24 hours.

The lunar facies made us think of a thyroid insufficiency. The iodine
uptake confirmed this nellef.

The dysproteinemia tests, electropnoresis ¢f serum proteind and the BS5P
test gave normal results. - . .

By its narcotic asction, the poiscon produces Iirst cortical inhibitiang:
then appear The disturbances of the diencephslic centers, principally the
vasomotor and metabolic disorders. The symmetrical nature of the vascular
disturbances, the pleathysmographic changes and even the tissular diazturbancas
and the scleroderma vouch in favor of this Zact.

The thyroid insufficlency, avidenced by the icdine uptake, shows that
the poiscon has either a direct influence on the thyroid or an indirect one
via the "hypothalamus-hypophysig,’” which produces inhibiticn af thyroid
Iunctioun.

ATter remcval from exposaurae, the sclaroderma and the vasometor disturbances
greatly diminished.

R3SY 00AQ8&28

L]

-




In halfl of the cases, plethysmography showed an inhibition of tha
vasomotor conters., As ta the remaining cases, the relationships ware
acrmal. Especially in the cases where the plethysmogram was ncrmal,
the disturbances disappeared completely after removal from the texic
2Xposura, but in the rest of the cases, they greatly diminished, which
would i1ndicace theilr copnection with the toxic envirenment,

By means of the cold pressor test and ty tenslion oscillegraphy, Raucher,
Suciu and Pislaru have found paradoxigal reactliona and an absenca of reactivity
in 88% of the cases in plant "A" and in §55% of the cases in plant "B," which
Peinted out to ua that vinyl chlerida detarmines the vasomotor disturbancea
in a great number of the cazesa. Only 6% of the casea had clinlcal manifesta~
tions {Haynaud's syadrome).

AS concerns the changes in arterial tansion, we found that the maxima
a3 well as the minima wera pare than 10 to 15 mm telow normal valuea,

Cutanecus Manifestations .

Pruritus, which wags found in 4.8% of the cases, without being accompanied
by skin changes, was the earliest symptom.

Later, two different categerles of cutanecus manifastations could

appear. The first noted Was contact dermatitis, then aclercoderma could _ .

be observed.

1. Contact Dermatitis (4.4%).

On the face and handa {uncovered parts), pruritus followed by
urricaria were noted. Papules, microvesicles and large vesicles appeared
on the Iace and hands. There were cases where the microvesicles and the
scabs disappeared spentaneously, but in others they were torpid and, atec
return to work, they reappeared with intensity.

Case Z: «.I., chemical tvechnician, 28 years old. According to ais
personal history, he had suffered epidemic hepatitis in 1942. Since then,
he has had freguent anginal attacks. He has been working fer a year dad
8 months in the division where sodium mersolate i3 mixed with different
substances. In December 1960, micropapules in plague-form appeared on tha
forearms and fage, then microvesicles, scabs of which remained, Thesa :
eruptions were pruriginous. Upon hospitalizatiocn in .the department of
accupationsl diseases, zones of microvesicles and areas of scaba were noted
on the face and forea:ws, as well as large vesicles at other aites, which
after openiang, left the skin covered with %nrge scabs.

The vesicles contained a serchémorrhaglc secretion.
Sedimenrtation rate, 2.4 zm/hour.

Leucccytes &,000 per ﬁh3 of which 76% were polynuclear, 10% lymphecytes,
8% monocytes, &% sosinophils. .

Red cells: 4,600,000 per mmS
Hemoglobin level: 92%.

Plethysmography raevealed an inertia of The vasomotor centars,
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“he luesians disappeared afger trealtment with an oincment of delta-
cortisone and aureomycin. They rcappeared immediately upon his reTurn
to work, even upon touching certain objects with hls hands. This shows
that not ounly the mersolate but vinyl chloride as well are responsibla.w

Change in work brought complete disappearance of the dermatistis.
2. Sclercderma (3.6% of the cases).

in the course of work, ¢ertain workera note a pleasant odor, followed .
At times by ematlonal and wetor disturbances, dizziness and somnolence
which, in the case of some, persists after the end af the working day.
Cthers report formication and numbness of the extresities.

€ase 3: T.R., age 20 years, has worked for a year and €& months:a:t the
autoclaves. HKe has worked at no otier site. Family and personal history
ravealed nothing remarkable.

. After a year and a half of expasure, diffuse pains develcped in the
lower and upper extremities, with edema. They were interpreted to be
rheumatic pains and treatment brought no relief. An amygdalectomy waa
periormed.

After return to work, a generalized pruritus developed oo the face, -
neck, chest, the abdomen and the extremities.

Dermatologle examination (Dr. Capusan) revealed adema of the eyelids,
face, with disappearance of ridges. The skin over the abdomen and the chest
could no longer fold. :

dn the face and chest, grayish spots were seea, that xmerged togetier
as in the case of chloasma it pregnancy. Thisz c¢clinical pilcturs was
interpreted ags sclercderma.

The liver wag enlarged by 2 finger-widths, The Takata=-ATa reccilion waa )
faintly positive. The thymol test yielded l4 unoits. .

N

The proteloogram showed:

total proteins: 8.6 g%

albumin: 48.70%

al-zlobullna: 4.85% . .
az—glnbulina: 10.50% '
8-globulins:  14.70%

Y -globulins: ’ 21.20%

Consequently, <clinical and laboratory exaninations demonstratad the
presence of toxic beparitis.

= The lattar statement appears to be ifaasufficiently supperted.. (Irsnslazor’s note)
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Ne ASLO titer showed normal resuyles (250 U of antistreptolysin 0).
Plethysmography ev:idenced a marked depression 0f the vasomotor centers
that did noc respond to stimulation. Thorn'as test showed an 1nhibition.

iiution and concentraticon ktests gave pnormal resul:s. The specific
dyndmic activity of proteins was normal.

The icdine uprtake test indicated hypefunctlaoning af the thyroid.

Arierial tension was 14/7 cm Hg.

Urine waz normal.

In this case, as a result of exposure to the poison, disturbances
of wThe vasomoteor centers and of the protein metabollam (changes in tae
proteinagram in the dysproteinemia tesi) developed. Thyroid izsufficiency
and chrcnic hepatictlis were found conccmitantly,

Mastromatteo statea that in polyvinyl chloride intaxication, E thyroid
insufificiency exists.

It is ihteresting to note that in this case, in the pericd of ana year
from the time of removal from the Ttexia envirenmane, the scleroderma, the
Raynaud syndrome and hepatomegaly have disappeared. This proves That a -
toxic source was connected with thes phenomena. -

In the casesa of sclargdaerma, the majority ¢ the subjects preseanted a
thyroid insufficiency and an inhibition of the vasomotor centers.

In 3 cases a dermomuscular bicpsy wag performed, which ravealed chronie
dermatomycesitis. Ia one case only did the manifestaticons of scleroderma
Zail to regress after removal Zrom the working environment. In the ather
cases, these symptoms cisappeared,#hich substantlates far us the idea that
these changes are cperative in a reversible period.

The manifsstations of! the sclercdarma, accompanied by disturbances of
the vasomotor centars appear ag a result of expesure to vinyl chloride and
disappear after cessation of work in this environment, proving that this is
the poiscon that in this case= hais produced the vascmotor disturbances and tae
metaboiic of che hypothalamus. The participation of tha thyroid in their
producticon reduces the problem of this thyroid insufficiancy to 2 eventualities:
direct acticn of the poilson on the gland, or consequence of thyroid imhibition
of central origin.

The wanifestations of collagencsis, ,verified histologieally, which oczur
in-casas ¢f intoxication by marcotic substances, revaal to us that in toe patbogenesis
af collagenosis there cccurs at first, in these cases, a disturbance of
protein metabolisa due to the activity of the central nervous system aznd
Zallowed by the appearance of an endocrine disordar (thyroid insufficiency).

The reversibility of the disturbances indicates in our opinion that

there is a possibility of recovery if intervention takes place in the
inirial phase. '

.
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Cases of collagenosis after administration of hydrazinophthalazine
or other substances whose action is predominantly on the ceniral nervous

system are described in the literatufe. This would confirm our obsarva=
Lions.

AS a result of investigations into the environmental conditions
performed by hygiranistg and physicians, recommendations were formulated
for the protectien of the workers and for leakproofing the equipment.

In spite of these measures, soma cases of the digesse have cceurred during
the past year.

Thaanks to treatment instituted according to the indications of repeatad
clinical examinacians, and removal frem the working environment, we have
suzceeded in caentrolling the oldest cases, given that they were undertaken
during a periocd of reversible disorders.,

The reccgnition by certaln physicians eof the manifestationa that wae
have Just described has permitted the detectlion of intoxications from the
start, and the institution of adequate measures of prevention and treatment, -

CONCLUS IONS -

1. WVinyl chleride and the vinyl monomers possesd a narcotic actien
and produce, depending upon concentration, in addition to cnaracteristic
neurologic manifestatiensa, a atate of euphoria {12%), followed by & state
of inebriaticon similar to that af alcohol intoxication. In certaln cases
narcosis can aAppear. '

Alter leaving the working environment, a state of somnalence (45%)
persists, with hyperscomnia.

¥inyl chloride acta an the skin and produces a sensaticon ©f formication’
and of heat.

2. After repeated exposurae,;’ a neurglogic asthenia sets in in which
samnolance predominates.

.

3. After a variable periocd of tTime, dyspeptic disturbances are added
to. the neurologic manifestations; these are at first not characterisele; they are 1o
the form of apigaatric pains (16%}, swelling, discomfort, feeling of .
heavineas in the right hypochondrium {(7%) or the left (5%) with anorexia, i
particularly for fata. . L
In 30.2% of the cases, congeative hepatomegaly appears, which may mimie -
toxic bepatitis without Jaundice; some case¢s may become chronie.

In 6% of tha chaaa, tha hepatomegaly 18 accompanied by splencomegaly. The
protainogran snd the aldolases are the most sensitive tests snd show changes ]
sizilar to theea of acute hapatitis: incressa in qulobulins and of tha £- aad.
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v-globulins; the thymol fest, Greenstedt’s reaction end the zine sulfate tost
are positive only in few of the cases.

4. After 3 yesars of expasure in 9% of the c¢ases a syndrome typical of
ulcer without rediologie changes becomes manifest.

5. In &% of the cases the Raynaud syndreme has appeared, particularly

azong the young men., Plethysmography shows in half of the cases an inhibition
of the vasomotor centers. )

6. In addition, allergic dearmazitis in 4.4% of the cases, zand sclercderma
in 3.8%, has been observed.

7. The clinical and lahoratory findings are of great importance in occupa—
tional pathology becsuse in numercus cases diseases appear in man that caanet
be reproduced ia the animal {Raynaud's syndrome and scleroderms),

Tha sudden and frequent appearance of these manifestations in the PYC division
of several plants, and in certain divisioms in normal individuals who are still
relatively young, and their disappearance in the majority of the cises after the,
institution of protective measures and change of work, hava shown us decigively
that vinyl chlaoride and the vinyl mooomers have plaved a part in tha production
of thede manifeatations. .

Translated by Irene R. Caopbell
Septemder 16, 1369
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