TRANSLATION
Med interna 15:967-78, (1963)

INVESTIGATION OF THE DISEASES PRODUCED BY VINYL CHLORIDE
Dr. I. Suciu, I. Drejman and M. Valaskai

(Translated into French)

From the Division of Industrial Hygiene and Occupational Diseases
and the Department of Industrial Hygiene of the Institute of Hygiene of Cluj.

The rapid development of the polyvinyl chloride industry in our country
has raised for us a problem in industrial hygiene, toxicology and occupational
pathology.

In the aim of investigating this problem, a group of hygienists and
clinicians have examined the conditions of work and the diseases affecting
the workers of two plants manufacturing polyvinyl chloride.

The clinical manifestations encountered raise the problem of interpretation
of the ctiopathogenesis, of theoretical as well as practical importance, and
of defining the clinical picture as well as of the necessary preventive
and therapeutic measures.

Our study was necessary in view of the fact that the existing scientific

facts at our disposal were few and lacking in detail, especially as regards the

observed clinical manifestations.

Danishovskii (1) had demonstrated that the monomers, the starting products,
exert an aggressive action from the ‘biologic point of view. They have the
property of producing destruction of the skin and of the mucosa. Some of
them are allergens. They act on the parenchymatous organs by producing
degenerative changes and on the hematopoietic system, leading to an anemia
of hemolytic type.

Hervieux and Tessier (11) found, among 145 workers of a polyvinyl plastics
factory, 17 cases of chemical dermatitis.** Pletsitzer, Bondar and Smirnova
(cited by Danishevskii), in studying the chronic effects of the vapors of vinyl
chloride, observed in man the development of toxic angionaurosis.

b Dr. Lefevre given the reference as Medicina interna 6, No. S$:963-77, 1962;
in Index Medicus (6:N-1277, 1964) the above reference is given. The original is
being ordered.

** In fact, in their account, the authors speak of 17 cases of "intolerance®

or only 10 cases of pruritus, without eruption, of the forearms and of the
face appearing in the summer, as seeming to be due possibly to vinyl chloride.
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-Louc fow clinfcal studies iave pat portit.od, at tho prosent tiio, the
chavaciurization of a Siinieal picture.

Concerntng experimental work, Maulromatteo, rfischer, Cardistic and

Danuiger (7) in sludying tho toxic aciionof vianyl ciiowride on a group ol

5 rats, 5 mice and 5 guines pigs, demenstrated the appearanco o conxcution_
of e lival ana dungy aftus rapvitad okpoiurty to nnraotia dodos 0f \90,

20 to 307. In the animala that were sacvificed or that died auring enponuro,

a conggestion of tho ilver and rinnuy, and in sono cnscs, oven o fatty
dogonoration of tho livur wore dbuorvud,

Amongy the toxic substancos, anaroov includes vznyl chlorido among
tho nild narcotics.

In pursuing tho study of the clinical symptomatology of workers cxposod
to the monomer vinyl chloride, and by means of laboratory tests, wo conciudod
vhat our findings permit tho definition of a clinical picturo which.may aid
tho practicing physician in tho recognilion ol tho Lirst symptoms o2 acuta
or chronic intoxication by vinyl chlorido and of rocommending mcasuros Lo

provention and troatment,

Laboeratory satudies have added somo data concerning tho mechanisa of
tho pathogonesis of those intoxications.

Thoso circumstances have convinced us to publish our findings.

Material and Yethed of Investigation

In the course of 4 years, we have had under observation 168 workers
ongaged in tho manufacturo of polyvinyl chloride (PVC) in two factorios:
54 workors in plant "A" and 114 in plant "B".

For tho most part, tho subjects wero young, below 30 years of ago and
havo novor worked in any other industry.

Pro-cmployment medical and detailed laporatory cxaminations were carried
out in order to provent tho hiring of those who would presont some ‘contrain~’
dications. Reccords wero maintnined {n tho personnel 2ilae for oach employoe
of the- results obtaincd in tho courso of routine medical oxaminations and on
tho occasion of the thorough oxaminntion, clinicul as woll as laboratory,

dono annually.
In addition to tho medical dxnﬁinntion, tho followinz 1nborntory.nnnlysol
wore dono:
Dysproteincmia test
Elcctrophoresios of sorum proteins
DS hepatic “clearanco"

Cold provsoxr tcots
‘Digital Plotirysnogiaphy In certalh ¢as805.
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S cases that exhabited clinteal nervous, digestive, cutancoun and
angaoneurotic manifestations, weve routinely hospitalined an the cianic
for occupatlonal discases in order Lo carsy out tho compiox laborastory
tests and to esteblish thereirom, 1L possible, tho couso of tho intoxiw
cation, '

_ Tiereafter, it was ncccasary to cxamino the clinical manifostations
and tho resulis of the tosts 4n order to charactaorizo tho ciinicel

picturc and to formulato Proventlive acasui'ub.

Results and Discussion

Wo have observed that at first contact with the polson, post Jreguently
at the time of changing tho ciiarges, during capiying o leakarges duc o
various causes, particuiariy thc norvous maniflesiaiions appearcd., Alter
3 months to 1 ycar of cmployment, digestive disturbances were added to tha
nervous disorders. In certain cascs, tiie nervous manifestations changed
into angioncurotic manifestations (Raynaud syndrome); finaliy, in other
cascs thero was sclerodermo or chemical dermatitis. At tinmes, all theso.
disturbances appeared at the samo time {see clinical ovuorvations),

In ordor to characteorizc this cilinfecal picture moro clearly, wo aru
preseanting the objectivo symptomatology observed in dts increasing ordor
of disturbances, so that tho piyysician may recognize this iatoxication
Lrom its first gymptoms. We are describing tiem with the Ircguency Jound
for tho various clinical manifesiations so that tucir significance may beo
appreciated,

In tho order 'of appcarancoe of the symptomatology produced by vinyl
chlorido, we shall arrange them into tho following groups of manifostationst
pervous, digestive, angiongurotic, and cutancous,

itervous Disorders

Certain workers stated that at the first exposure to the monomer, or
vinyl chloride, the first inspirations have an agrecable taste which thoy
could not define exactly. This is compatible with the opinion of Sebit
(cited ln!DaﬁisheVSKﬁ)whb stated that the monomer, or vinyl chloride, has a
pleasant ethereal tnste, and with the opimion of Lazareev (4) who holds that
this substance cannot bo tasted uxcept at narcotic doscs o2 7 to 10%.

. Altcr several ifispirations, a cuphoric siato sets in; 11% of the subjects
510, whaistlo or laugh. (Tho cuphoric state and the pleasant taste persist
for only a short time), Most often, during exposure to the poison, tho subjccis
experience a heavy feeling .4in tho legs, are no longer ablo to coordinate
movements and bacone dizzy (47%). According to them, this state 1s siailar to
alceiol iatoxicatien,

These disturbances, occurred iost frequently ia the course of tho sanufaciurs
ing process, at the ond of tho tharge, during thc dischargo of latox, as ot ‘
otiicr times wicn tho monomer 46 reicascd in concentrations as high as, according
_ﬁq_?ctrcm(g),§3:§"gﬁ{7§ijvhich 18 reatiy 4a ox~=s6 of {0 maXikmum poraistidiv
1inlt of 0,03 mg/nv %

X

Y\\\ b s ———

*  Toanslator's nato: {npplicablo to Homania). In tho USA, the TL is
CenAN00ug s, ox 560 ppn, '
P R, .

-
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Subsequently, {0 45% of the canen, o pomsnolenco sots iR, walch i

Aloruincss and CA 0CCABION WUNXK acceiuciili
After a stoy in tho open nir Ctho symptomy diminish progrossivoly, taca
disappear, '

In the caso of T workers who were cagaged in tho repair of certalm
dofectivo parts, complete aarcosis appeared, which digappeared after thoy
“wero removed into thu open air, '

Aftor n poriod of sevorai monthu of working in this onvironmont, a &tate
of somnolonco porsists aftur woriing hours. At lomo, tho subjocts ¢xhibit
& hyhersomnia, sivepang botweon O and 14 hours 8 Gay. ORO puerson $5i0p3,
with a bLrief intorval, continunily for two days. 7o sloop is ducp, without
drooms.,

From this point of viow, particular nttention wust bo paid to nigat
work, becausc tho workors could ocasily £ail asloep at tho work &ito.

Waen thore is an abundance of vinyl chloride vapors, thoro arc complainte
of formication of the lowor oxtrcmitios foiiowed by a scnsation of hcat ovor
tho cntire body.

k- ”;:> Since the monomer vinyl chloride is iighter than air, it could bo that
&t ac

ts dircctly on tho intcgument; this would agrco with tho opinion of
Danizcwski (1),

Anorexia, attributed to tho toxin in 23% of tho cas0s, Be;s.in rapidly.

In 12% of tho cansos losa-in weight of 4 to 17 kz. occurred,

Aftor repcated exposure, headaches are reported (36% of tho dﬁscs),
norvousness (9%), faulty memory (3%), insomnia (3%) and a general astheaia

(7%,

.Thesoe symptoms indicato tho establishment of a heurologic asthenia
subscquent to more prolonged oxposure -to tho Poison,

We wish to point out that in most of tha casce, wo hidve-obscrved theso
clinical symptoms without considering tho signiiicance, of the rosistanco
of tho orgunism. * v

In general, nftor the first symptoms, protoctive moasures foxr tho
werikors wero instituted so as to prevent the appcarance of acute intoxicatiocn,

According to cxisting knowlcdgo, it scems that the poism haa a mezeasary
narcotic action,oven after ropoatod exposure.

In cortanin cases, a nourologic asthonia sots in.

Dipestive Manifestations

Aftor a variable poriod of tiwme, in tiio course of which, the nouroiojic
panilentations predominate, digustive syuplons Appcol
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Tho £orst symptom which .presents itsclf is anorexia (23% ol iho casos).
This indicates a geaneral intoxieation. Hubscguontly, vertigo appoass -
{in 18% of the cases) and, more raroly, cdewa. '

Later, pains in tho cpxrauxrxg region follow {iG% of the Canvn)' a
Leeling of diaCOnrort, ol licavaness, ol plchhuru in the right n/pocuondriu-
(7% ol ihe cases) or o£ the 1;1& hypoguondrxum (5% of tho cases).

Tho paticnts prescnt pniuq of the boring type, which hcwever ¢o not
assume the naturo of pancrcatic atincks. Aii express p distaste for Luts/

Upon objective cxamination, in 30.2% of tho cascs, 8 hopatomegZaly
without ictorus has been established. Tihc liver cxccods by the costaia
border 2 to J-finger widihs without a lowering of tho upper limit ol tio
liver. Upon repeated examinations we nave found that tho vorder of tuo
liver has an clastic consistency, then becomes harder and acquires tao
consistcney of cpidemic hepatitis.

Wo have found that G% of the hepatomegalics becamo latexr complicated
by splenomegoaly. After rcmoval from exposure, witiout othor treatmcnt, tho
hepatomegaly regressod and in tie majority of tho casos, tho ovorali conditioa
became normal. &

Our observations show that in many casos hopatomegaly dovolops withous

any association. with tho digestive symptoms,

We have observed the fact that in 6.8% of tho cases who had formeriy
cxpericenced ecpidemic hepatitisg, tie hepatowcgaly had appeared noro rapidly,
althougch at tho time of their cmployment in tho factory, tho livor was
within normal limits.

Tho cnlargement of thoe liver pointed cut to us tho ditticulty of an
otiopathogenic intorpretation.

Thoe question arose of tho diagnosis of toxic hepatomegaly or of that
duo to anicteric virus infection. This is why most of the patients afflictied
with hepatonegaly were hospitalized in tho department of occupational disoasos.
Granted that:
tho hepatomegaly appears aftor repeated exposure to tho-gg&fon;
tho bordor of tho livor is ;f soft and unoven consistency;
tho hepatomegaly disappeared nfter chaﬁge in work without othor treatrong;
it nppcarcd in a group of pcoplo who were subjcctcd to treatmont by inJcctzon and
among whom thore. were cases of cpidemic hepatitis;
in spito of tho abscnco of theso manifostations in tho othor scecctions o
tho industiry, it had not been supposcd, at {irst, that the onlargewont

wap ‘0f toxic natura.

‘T.o hypothenis of an occupationnl origin is favorad also by tho 2act thns
in pationto subjoctod to. chronic intoxication by lead or norcury, hofoiro tho
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establisiiment of attachs of develaping aliness (iead colies) wo Gan ChLuuIVa
& sinilar epatoncgaly wiich danappenis altes t$roatmont with @Wn (10).

‘Lavoratory tests carricd out by us woro:

clectrophoreais .of aokuﬁ protoins.
thymol roaction
-zinc suifato toni

bromsulphaloin (DSP) iqat; and

liver biopsy.

Elcctropnoresis of serun protcins (soo Tablo I in Appondix) shows among
tho 36 cascs wiith hepatomegzaly:

‘o diminution of albumin, bolow 53%: 11 timos;
an incroaso of more than
5% of ¢ '-zIobulins: 10 times

9% ot'dz—globulins: 20 times

13% of Pp-globulins: ‘9 times
21% of Y-globulins! 10 'times.

This shows-that tho oloctrophorotic pattern is idontical with that of
viral hepatitis - in which principally the az—globulin is 1nqreased.

Wo noted that tho thymol rcaction, the “zinc sulfate, and the Greeastedt
testswero positive only in 6 cases which shows us that in the determination ol
disturbances, tho olectrophoresis of serum proteins is of particular valuo,

Two cases of 11 showed a pathologic change in response. to tho BSP test,
indicating that tho livor:ilesions are not localized in tho pnrcnchyma.

Since we have found hepatomegaly without protein changes and with a
normal BSP, ono might Do lcd to believo that the pason producos a transient
congestion of the liver, identical with that demonstrated.experimentally; this
in turn shows that tho hepatomegalies which we have observed are of toxic’
naturoe.

As a result of repeated intoxication, the congestion can chango'into a
toxic acute hepatitis, accompanicd by olectropnorotic changes similar to’ .
thoso o viral nopatitis, and f£inally, thoso lesions can becowo chronic, In
2 cascs in which hepatouczaly porsisted for woro than a year and in w“.ch
tho border of tho livor was ox 2ira cousisivacy, & lived biopsy rovoaiod <
2icturo ol cluonic hopatitio.

‘ho
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Aer 20 patients with hopatemezaiy, the sorea aldoiase wal JOuURG 0 .
inereasad X)A:L\\‘\"\,'}\ G.53 e P oanG -l.-..‘\"‘) _in;.:u P in 17 Cabvu (;::-‘\.'.i.n'l' P T PR S
Srbu)  {6), wineh demonstrates what Uie aldolaso iovel is Lho jaout
aensitive Lost, '

A fact 1o be kept in mind i5 that we havo also found a modification
of the protoin metabokism aueng werkers oxposcd to tho toxin wio woro aot
affiscted with hepatomogaly (sco Tablo II).

0f tho 26 cnasos oxaminad, wo found:
on albumin lovol lower thon 53%: 14 timos,
an 1ncroosq of wore tihaan 5% of ai-ulobulins: 0 {1mes
9% of & -gzlobulins: 16 tinos
13% of D-globuling: ' 8 times
'25%-of Ytglobulins: § times,

This shews us that disturbances of the protein mctabolism can preccdo
hepatomeizasy in certain cases, and that the poison suifficieatly influcncod
this motabolisri,.

Therefore, tho hepatomegalies that we have found are principally of
toxic naturo, At first, they are in e¢flvct coagestive, and later they
assuma tho forms of acuto hepatitis, ildentical with anictoric viral hepatitic;
cortain ones of them can become of chronic nature.

B

Wo 'wish to emphasiza the Zact that the disturbances of thea protoin ‘
moiabolicsm cen appear in certain cases before tho onset of hepatomegaly.

Our investigations show that olcctrophoresis of scrum proteins and
doteranination of aldolaso activity are of greatest importance in tho bio-
checuical diagnosis. ; .

At tho last oxomination, in 9% of thé casecs, a dyspeptic syndrome o2
ulcerating type was demonstrated, although we wexre unablo to discover any
radaiologic changes to this effcct, .

-

In the knowledge of the predominantly narcotic action‘'of tho poison, it
is nmorc probable that the derangoment of tho cortical dynamics aZter rapoated
cxposure leads to a disturbance of tho dienccphalic conters which comes into
play 1u tho pathology of theso manidestations, '

Wo continuc our obsorvations.

Anprioncurotic Manifestations

Theso wero damonatradle in &% of tiho casces in tho iora »

syndromnu.  (Distribution apn vo vax: J/4 ol Lho canes wore e

I tho Ravnaud
et ——
Ay

Vo might wention tho fact that 4n 3.8% ol tho ensos with Raynnud's
synATYene, thuro wad also sClorvaorna  and hopitosofaiy.
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o evdor’ ta dldusurate the clinidal piclure moro cioarly, wWo wWasa to
Cita tiae followan obscervavion:

Cance 1 VV., wake, aged 28 years, has been enpgaged for o years in thd
Process ol polymdrization, Fawily and persohal history, normdi. Smeiad .U

10 20 cigaretices daily,

At the beginning, the patient observed that durisng the roleaso ol toxi
vapors, there was fiest a euphoric state and then a siate sinilar to fnobria-
Ltion, At howo, ho slept beiwveen ¥ aud 14 hours Gniiy.

At work, his hands lmmorsed in tne iatex, ho folt formica:ion, runbnes s
and then n' sensation of hoat. Wiaen tho solution was whito, he cbserved a
colouration of tiho skin. In contact with coid water, it was obsorved that tho
fingers became pade, thea red and eyanotic. <Concouitantly, the sane
phcenomenon appeared on tho great toes, Tiis occurrcd also upon exposuro to
colds afir. '

2

At tho same timo, ho was affccted by persistent cdema of eyolids, of 3
face, the neck and chest; tho skin became glossy, tho nails "unoven" and.the
facae assuncd tho appecarance of a full moon.

From the clinical point of view, a Raynaud's syndromc was ovidenced, hopa=
tomegaly with sclerodermia of the face, neck and thorax, cven of the lowor
and upper extremities, but particularly of tho fingers (dormatologic cxaminatioa
nado by Dr, Capusan). Musculocutancous blopsy silowed typical changes o
dormatomyositis (Dr. V. V. Papilian).

Thao plotaysmogram showed significant inhibition of tho vasomotor contors.

In addition, tho urinary 17-ketostoroids were incrcased to 8,5 uz. in
24 hours,

Tho lunar facics made us think of a ihyroid insufficiency. The iodine
uptake confirmed this belief.

The dysproteincmia tests; eclectrophoresis of gcrum proteins and tho BS2
teat gave normal results.,

By its narcotic nction,'tho peison produces first cortical innibition;-
then appear the disturbances of tho diencephalie centers, principally tho
vasonotor and mctatolic disorders. The symmetrical nature of itho vascular
disturbances, tho pluthysmographic changes and ovéa tho tissular disturvancos
and the scloroderwa vouch in favor of tiais Zact.

The thyroid iasufiiciency, cvidenced by the {odine uptale, shows that
tho poison has either a direct influcnco on the tayroid or an indirect ono
via tho "hypothalamus-hypopaysis,' which produces ianibition of thyroid
fuaction, ) %

After rcmoval froa oxposuio, tho scloroderna aad the vasomotar d&isturdincos
groatliy diwinssacd.
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O Wald of the cases, viethysmoraphy showed sl dahibition ol tho
vasomotor centers,. . As Lo lac e
norizail.  Especialiy dn the vases whede the
the disturvances disappearcd complelely altes remeval [rom the toxic
exposure, vut an thu rest of ihe cascs, hay greawly diamdinished, wilca
would indicate their connection wilh the Loxic caviroameini, ' ’

. .

. . M R R N L I Ty - e@
N L SOanlioinaans Wil

wninge

'

ARl nangenn

Wal ROSEAl,

By nears of tho cold Pressor ‘test and oy rension oscillography, lRauchew,
Suciu andG Pisiaru have fouid DraduNical Feactiens and an ausencu ol soactiviity
in 66% o0f the canos in paiacat "A' and 1n 53% ol the cases in plaat U5, waich
pointed out to uus thal Viayl cChloritu uulodaninog Lho VAGOROLOXr Ciaturiuincos
An & great numbor of tho couus, Culy 9% ol i cabus had clindonl wanisvuta=
tionsg (Raynaud's syndrome).

As coacerns tho changes in arterial tonsion, wo found that the maxina
65 woii as tho minima worv moro than 10 o 1O mm bolow normal Valuos,

Cutancous M ifestations

Pruritus, which was found in 4.8% of the cases, without boing accompanicd
by skin changes, was tho eariicst symptoa.

Later, two diffcrent categories of cutancous manifestations could
appear. Tho first noted was contact dersatitis, then scloroderma could
bo cvsorved,

1. Contact Dermatitis (4.4%).

On tho face and hands (uncovered parts), pruritus Iollowed by
urticaria were noted. Papules, micsovesicles and largoe vosicles appoared
on the face and hands, Thore were cases waore tho microvesicles and tho
scabs disappcared spontancously, but in othors they were torpid and, aitor
‘roturn to work, they reappearcd with inteasity, .

Case 2¢ K.X., chemical tecchnician, 28 years old. According to his
personal history, hoe had suifered cpidemic hepatitis in 1942. Since then,
he has had frequent anginal attacks, lic has deen workiang for a year and
8 months in the division where sodium mersolate is mixed with diffcrent
substances. In Deceaber 1960, micropapules in plague~form appeared on tho
forecarss and face,. then microvesicles, scavs oi wihich remained., Thoso
cruptions wero pruriginous. Upoa hospitalization in tho departacnt ol
occupational discases, zonos of microvesicles and arcas of scabs woxo noted
on tha face and forcarms, as well as largo vesiclos at othor sitoa, which
aitor opening, left thoe skin covored with largoe scabs.

The vesiclos contained a serohcumoxrhagic sccrotion.

Sedimentation rato, 2.4 ma/hour.

3
Leucocytes 6,000 per mm of which 76% wora polynucloaxr, 10% iymphocytus,
b wonocytos, G CoLiavpiliis,
Red ceils: 4,600,000 per nad

ilezogwobin lovol: 925,

2iothyssogaraphy xovealed an dnoriia ol tho vasomotor ceontars.
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COFrtinong and surconyein. LThey Feappearcd fhaned i e wpi dlle Selura
1O WO, uven upoun touching cortain-abjecin waln his uaadabe  alb [ITANEA
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Aol not only tho mevsolato Lutl Vinyi Chlorfide an Weih fslu CCLpORBALIL.™

Change in work breught complete disappearance of tho dormatitis.
2. Belarvaederna  (3.6% of tho canun),

In tha cowrse of work, cortain workers note a pleasuat oder, followed
At tiiod by omolional and Wwoilor dinturbaicos, Gisginuss NG Gumnoloncu
witieh, in tho case of soiwe, persisis alies Who und oi tha working day.
Others report Iormicat.on and nurbness o tho cxtrumitics.

Case 3: T.., ago 20 yoars, has worked for & yecar and 6 wmonths-at o
autociaves, iic has worked at no other site, Family ahd personal alsiovy
roveanled nothing rcemarikabla,

.
aQ

After a year and a half of cxposure, diffuse pains developed in tho
lower and upper cxiremities, with ecdema. Tiley were interproted to be
ricunatlic pains and treatment brought no relicld., An amygdalcciony Wasb
porformed.

After return to work, a gencralized pruritus developed on tho faco,
neck, cincst, tho abdomcn anG the extremities.

Dexmatologic examination (Dr. Capusan) revealed edema of the gyeliids,
faco, with disappcarance of ridges. %“io skin over the abdomen and tho caost
c¢ould no lonpger foid.

.On tho face and chest, grayish spots wore socn, that mowrgod tozothor
as in the case of chloasna in pregnancy. Tais clinical picturo was
intorpreted as scloxoderaa,

Tha liver was oalarged by 2 Zingor-widths. Tho Takata-Ara reaction was
faintly positive. Tho thymol tost yioldod 14 units.,

The proteinogran showed:

totn) protoins: 8.6 g%

alouning 4<8,70%
al-globulinﬁ: 4.85%

O, ~glebuling: 10.50%
p=clokulins: 14.70%
Y -zlobulina: 21.20%

Consogueatly, clinical and lnvovatory examinaticns dewonstrated tho
toxic nepatritis,

» Tho Xatior AeTEmONt appoars o bo dasudiiciontly cupported.. (Twransiator’s

P Y]
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laon and concoentiation wvests Jnvé BOTIMRA FeGulity.e  Who Lpucadac
navac aclavaty of proiedny was norwal, o

Gy
Tha dedinu uptako tost indicated hynoiunctionin;.of tho tayroide.
ArLeriﬂl tension was 14/7 ca iy,

Urine was normal,

in this case, as a result of exposuru 10 tho poison, disturbances
of the vasomotor ceaters and of the protein westaboiism (changes in iav
proteinogram in.the dysproteinemia tani) deveroped, Thyroid insuliicicncy
and chronic hapatitis woro ifound coitcomitantly.

Mastromattco statos that in polyvinyl chlorido ihtoxication, a thyroid
insuff{iciency cxists.

It 45 interosting to note that in this case, in tho period of ono ycar
from tho time of rcwoval {roi tho toxic caviroament, the sclorodersma, the
Raynaud syndrome and hepatomcgaly have disappeared. Thais proves that a
toxic source was connected witihv thes phenoimena.

in the cases of scleroderma, the majority oi the sudjecis prescated a
thyroid insuffliciency and an inhibition of tic vasomotor centers,

In 3 cases a dermomuscular biopsy was perfosmed, which roveaied chronic
dexrantomynsitis. In oac caso only did the maniiestaiions of sclerodersa
1ail to regress after rcmoval Zrom the working envivonment, In the other
cases, these symptoms disappeared,which substantiates for us tho idea that
thcse changes aro operative in a reversible period.

The manifestations of the scleroderma, accompanied by disturbances ox
tho vasomotor center's appear as a result of exposure to vinyl chloride and
disappear after cessation of work in this environment, proving that this is
tho poison that in this case has produced the vasomotor disturbances aad the
wetabolic of the hypothalanmus. Tho participation of "tho thyroid in their
procuction reduces the problem of this thyroid insufficiency to 2 cveatualities:
direct action of tho poison on tho gland, or coascquence of thyroid inaibition
ol ceatral origin., '

The wanifestations of collagenosis, veriZied histologically, wiich occur
in-cases of intoxication by narcotic substances, reveal to us that ia tho.patihozonosi
oi collagenosis there occurs at first, in these cases, a disturbance ol
protein motabolism duo to tho activity of tho central norvous systen aad
followed By tho appearanca ol an ondocrinc disorder (thy:pid insuilicicncy).

Y]

Thoro i a poowiviiiily ol rucovory il iatosvenilon takos piaca in
initiay phase, '

Tho roversibility oi thio disturbances indicates 1a our opiaion tnat
T
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HVH LG G3°¢ duselrauda in the Literaturv. Whiao wWould CONLATN QS Gl Vas

trons.

As & yesuit of iavestigations- iato 1the envivormental ceonditvioas
riorned LY Aygicnists and physicians, rocommenGations wore formuiated
tection of the wovrkers Lo 1o lcakprcoling tho equiprent.
spite of theso MOASLICE, B0V casehs of Lhg Giscase Have oCcurreda Gl
he pa yeanr, )

b‘—'
rang

Thanks to troatmont institutced nccording to the indications ol
ciinfcal examinations, wnd removal {ro.d the Wolkiang CAVATOGlLeal, we navu
succecded fn controlling ihe oldast canes, givena 1nal L0y WOre Gauustaked
during a pericd of rovorsibvic disorders. )

Tho reccognition by certain physicinns of tha wmanilestatioas that wo
havo Just describod has Deoraltted the Gelecilion oxl intoxications liom tho
start, and tho institution of adcquatu measurces ol provention and troatuent.

CONCLUSIONS
1. Vinyl chlosido and tho vinyl wmoanonors josscss a narcotic action
and produce, depending upon concentration, in additioa 1o charactorisiic
neurologic manifestations, a state of cupnoria {12%), Lollowed by a siato
£ incbriution similar to that of aicohol 1n.o\1cation. In cortain casas

nareosisc can appear.

After leaving the working oavironmont, a ciato of somnolencoe (45%)
porsists, with hypersornial,

Vinyl chiorido acts on the skin and produces a scnsatioa of Lorimication
and of heat. )

2. After repeated exposure, a neurologic asthenia sots ia in whi
sonnolcence predoninaties.,

ch

.3, Aiter a variable period of tine, dyspeptic disturbances aro added

to.the neurolopgic maniXestations; these are at. {iyst not characteristic; thoy av

tho form of epigastric pairs (16%), swelldng, discomfort, feeiing of
neaviness in the right hypochond=ium (V%) or the leit (5 2) with anorcxin,
particularly foy Jats,

In 30.2% of tho ¢nses, congestive acpa»omcgaly appears, which may ndnle
toxic hepatitis without Jaundico; some casoes nay hoecne cnroaic.

In €% of tho cacan, tho nepatomegaly 16 accompanied b/ splenoihiesaly,  “he
POTOLNOgYal and Wi ado 13605 a0 Tho 0at SONLLLAVO testo and Show Chans0s
Biliiax %0 thooo ol acule Mopatitis: Ancrcaso in S-globulins sad ol thw S~ Ang
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