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July 12, 1977 report titled "Resolution of Dose-Response Toxicity
Data for Chemicals Requiring Metabolic Activation: Example -
Vinyl Chloride" by P. J. Gehring, P. G. Watanabe and C. N. Park,
Page 8, 2nd., paragraph, line 3 should read (95% confidence limits
are from .03-8.7 ppm). Enclosed is the correct version.

Fo- (obote

P. G. Watanabe, Ph.D.
Toxicology Research Laboratory
Health & Enviroomental Research
The Dow Chemical Company
Midland, Michigan 48640

Enc.

alw

870073

$IRAGI,

w
[}

s 3
%gw‘f

AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY



Using the foregoing equation, a projection below the levels
of exposure producing an experimentally discernible response
has been made (dashed line). Assuming no threshold for the

induction of angiosarcoma in rats exposed to VC, the exposure

concentration producing one angiosarcoma in 10,000 rats can

be calculated. The probit percent representing an incidence
of 0.01% is 1.28. Substitution of this value into the

equation (4) yields:

Log v 1.8827

v 76.33 ug VC metabolized/4 hours

Using equation 3, the concentration of exposure to VC

needed to give this value for v is 11.66 ug/f or 4.6 ppm
(approximate 95% confidence limits obtained by substituting
the upper and lower 95% confidence limits for v in equation
3 and solving for S are 0.03-8.7 ppm). Hence, exposure of
rats to 4.6 ppm VC for 4 hours daily, 5 days/week for 1 year
can be expected to produce one angiosarcoma per 10,000 rats
if the dose-response curve remains valid at exposures less

than those producing a discernible experimental response.
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February 22, 1982

Mr L Husband
Mgr Industrial Relations
Goodyear - Niagara Falls, N Y

Dear Laurel: 7

Would you please pass the attached on to Dr Kim for his
information. The purpose is to alert him of the potential
for neurologic effects from vinyl chloride exposure.

I would doubt that employees at your plant would experience
these findings since the levels of possible exposure at the

Niagara Falls plant are‘far below the exposure levels described
in this article.

Best regards,

C A Johnson, M.D.
jap

Att
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hemangiosarcomas, or with other malignant processes of varying locality. Some
authors dizgnose changes in terms of scleroderma, universally are described
roentgenologically detected lesions of interphalangmal joints and zonal astecly-
sis. They are described in association with Raymaud's syndrome (12, 10, 1, 4
5 end atherz}. Lange with his colleagues [12) describes angiologically detect-
able constriction of digital aneries, stenosis or partial occlusion of phalangeal
blood vessels. Described ere also various types of dysesthesia {n fingers, part-
cularly cold and numbness sensations. Also Byczkowska (3] repotts frequent
occurrence ‘of finger paresthesia, whitening of {ingers, but also of palms and
soles, and other symptoms of peripheral vasomotor disorders.

Neurological manifestations are described only sporadically. Spirtas and
colleagues {16) emphastze particularly the npargotic acdon of VI etf.higher
peak exposure concentrations. This manifests itseif by vertiga, nausea and hea-
dache pains. Mentioned are also hand paresthesiae (princkling, {ormication).
Langauer-Lewowicka [11) analyzes ‘also the clinical symptoms in her group
ol 200 examinees who showed most frequently signs of cersbellar symptomato-

logy. She ‘recorded frequent occurrence of headaches and sleep disorders, but
also trigemimal neuralgia.

Berause of a lack of more detailed neurological studies among the VC-ex-
posed persons, we conducted field [avestigations among the occupationally ex-

posed workers {n a plant whers thers was six yesrs before put into operation
2 workshop wiih a considerable VC bazard,

. x
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MATERIAL AND METHODS Table 2 Overviev

The group of examinees consisted of #SWWONREEY (261 males and 10 lemales), age
18—58 years, maan age 328 years. Of these 75 % were below 40. The average ume of
exposure was 2.8 years (range [rom 2 months to 8§ years). After consultations with

plant phystcian and plant toxicologist the group was divitedmrorewe=rebErodiy=ac”
paingsiariheanlewsiaaty I,
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Psvehie disturbatis:
Dvsesthesia
Palpitations

sampiingmperations-and mﬂm“ ahRhALODMCOmpres- Towl number of ex.
m,mmmmwmmmuﬁnw

(astotatsof 184 - persons ).’
All the workers were examined neurologically, some o! them repenedly A more

detatled analysis of subjective complaints was performed on the basis of EQD and N3 gastroinrestinal
quesilonnaire surveys. Electroencephalographic examinalion with photostimulation was wns observed sl:
made in 232 persons (255 recordings). The group of controls consisted of 4§ perscos In persons with
without exposure to toxic substancas. ches was double
more than § ye:
psychic disturba.

RESULTS
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An overview of subjective complaints is presented in Tabls 1. Headackes
occur frequently, but they are less frequent than in the control group. The in-
cidence of gastrointestinal disorders and other neurovegetative disorders (palpi-
tations, rewosternal pressure sempsations) are significantly higher than in cone

trols. Psychic disturbances were obsarved only in those exposed
Complain:

Tabie 3. Overvie:

Table L Overview of subjective complaitis {p workers occupationally exposed 1o vi- Headache
oyl chioride, In & comparisoh with controls Sieen disorders
- 31 disorders
Is : ertigo
Conrols Psychic disturbatior
- Dewesthexia
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posed workers i
showed 2 signl
cent ol more se\

Gra'ph 1 pre
syndromes datec

Significant differences were observed between the two subgroups of ex- lesion of periphe
posed workers divided according to the level of exposure (Table 2). The sub- . 18.7 %), Diegno:
gooup of more exposad warkers showed a higher Incidence.of headaches 2nd or loss of tendcr
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Table 2. Overview of subjecilve complaints in workers occupationally exposed to vi-
). age oyl chiaride, relatign to the level of exposure
ime of
s wiid Complaints Total Moare exposed Less exposed
iy number | % | number | % | mumber | 9
tps ac- T
le teD- Headache 46 15.7 ’ 19 174 27 4.7
sn [re- Sleep disorders 16 53 1 6.4 9 4.9
I eame GIT disorders 29 6.9 11 10.1 9 4.9
rorv of Vertigo 3 1.0 2 1.8 1 0.5
T Psvehic disrarbation 13 4.3 6 5.5 1 k%3
‘e they Dysestbexia 9 11 T 6.4 2 411
2g and Paipitations 14 4.8 3 4.6 9 4.9
= pres- Total number of examinces 93 100.0 109 100.0 184 100.0
sy low
A foore
and N3 gastrointestinal disorders, and furthermore, of dysesthesia of extremities, There
0 was was observed also a certain correlation with the length of exposure [Table 3).
sersoas In persons with the exposure time longer than 4 years, the incidence of heada-
ches was double the incidence in the group with a shorter time of exposed for
more than 4 years. Sleep disorders, gasirointesinal complaints, vertigo and
psychic disturbances were also more {requent in these with a longer time of ex-
laches -
‘he in- Table 3. QOverview of subjective complainis {n workers octupationally expossd to
"palpi- ; vigyl chloride, relation 10 the length of exposure
son-
. Total Exposure longer Exposure shorter
Complaints thag 4 yeans than 4 years
. number | © 9, aumber | 94 gumber o,
- i
@ vt Headache 4 15.7 24 23.8 22 1.0
Sleep disorders 16 3.5 8 7.9 ] 42
E— GIT disorders 20 6.9 9 8.9 11 5.7
Vertigo 3 1.0 3 3.0 0 0.0
Pyychic distarbation 13 4.3 8 7.9 3 26
Dysesthesis 9 LW} 8 7.9 1 0.s
6 Palpitations 14 4.8 4 4.0 10 5.2
‘4 Total anmber of examinees 293 100.0 1ol 100.0 192 100.0
‘- ]
2
.0 )
0 posed workers is characterized tn Table 4. The group of more exposed workers
0 showed 2 significantly lower per cent of normal lindings and a higher per
) cent of more severe {indings than the group of less exposed workers.
-Graph 1 presents incidence of the most frequent, objsctively diagnosed
syndromes detected in exposed and control groups. The most {requent was the
of ex- lesion of peripheral neurons, either matr or sensory, or both of them [16.8 % :
e sub- : 8.7 % ). Diagnosed were impairments of muscle tonus og trophicity, reduction
s and or loss of tendon and bone reflexes, abnormal sensitivity. Compared to controls,

. = 235
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Table 4. Severity of abjectively diagnosed changes iB workers occupstionally e.xposhd
to viny! chioride tn relatfos to the level of exposuce .

Severity of changes Totwl More exposed Leas exposed
aumber e number | 9% number %%
Normal 165 5.0 30 46.0 11§ 625
Light changes 112 38.0 49 45.0 “-1' 2
Manifest changes 16 3.0 10 9.0 6 3.3
Total number of examinees 293 100.0 109 100.0 184 100.0

the group of exposed workers showed also more frequently the symptomatology
of periphera] neurovegetative disorders (12 % : 4.4 %), specifically acrohypo-
thermy, acrotyperhidrosis or whitening of {ingers, associated with dysesthesia

c%%@@é@%.

Graph 1: Objectively diagnosed changes in VC-exposed workers in a comparison to

controls. X-axis — objectively diagnosed changes: A -~ peripheral neuron lasiocs,

B — paripheral neurovegetauve symptomatology, ¢ -= cerebellar symptomarolegy, D —

vestibular symplomatology, F — extrapyramidal symptomatology. G -- disperse central

symptomatoiogy. Blank column — group of controls, hatched column — group of VC-
-2xposed. Y-axis - 9 of examinees

Graph 2 shows objectively diagnosed symptoms in relation to the level of
exposure. A marked di{ference is in the incidence of paripheral neuron lesions:
more exposed workers are affected more than twice as often {25.6 % : 118 %).
Celebellar and vestibular syndrome is also more frequent (0% :78% and
6.4 % : 3.3 %, respectively). There are also certain Indlications of a correlation
with the length of exposure, see Graph 3: those with more than 4 years of ex-
posure have more f{requently peripheral neuron lesions {22.8 % :13.6 %) and
cerebellar {mpairments [13.9 % :5.7 %). frequency of the vestibulocersbellar
syndrome is also higher (5 % : 0.5 %) in these persons.

The resulis of EEG examinations of exposed and 81 non-exposed control
workers are compared in Table 5. The per cent of abnormal EEG rezordings in
the group of exposed workers is higher than ig the contgpl group: the EEG
abnormities detected in the controls were always least severe. Abnormities
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diagnosed |n VC-exposed workers were predominantly episodic, in 5 ¢cases com-
bined with the diffuse abnormity. Three EZG recordings revealed only diffuse
abnormities. Relatively {requent was also the presence of sleep waves (in
46.5 % of cases). Ia 16 %0 of workers the sleep activity manifestations were of

expased

v
.
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Graph 2: Objectively dlagnosed changes In VC-exposed workers in relation to the level

of sxposure. X-axis abjectively diagnosed changes: A-D see Graph 1. Blank colump —

lower exposure levels, hatched column — higher exposure levels. Y-axis — % ol the
total sumber of exposed subjects,

a higher degree of severity {2c to 3, acrording to Roth (13]). Significant dif-

ferences were observed also (n the photostimulation reaction that was normal

only in 40 % of cases. The most {requent was extension of photic driving to-
Qqn to wards beta and theta waves (In 43.4 % of cases].

ﬁg"" The additionally conducted NS dnd EGD (8§, 7, 8, 9) questionnairs surveys
b5 B —
se cenal
ip of VC-

were used to (mprove 2nalysis of subjective complaints and to complement

level of

lesidns:
(11.8 %),
5% and
rrelation
=3 of ex- m
%) and B
srebellar

G x

Graph 3: Objectively dlagnosed changes (n VC-exposed workers {n relation to the length

aof expasure. X-axis — objectively diagnosed changes: A-D see Graph 1. Blank

columit -- exposure shorter tham 4 years, hatched column — exposurs longer
than 4 years. Y-zxis ~ % of the total pumber of exposed subjects.
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anamnesiic data. The gquesdonnaire NS examines superficial personal traits as
we]]l as certain clinical symptomatology, particularly neurovegetative syndro-
me, peurasthenic, depressive and anxiety-phobic symptoms, and tha so-called
toxic syndrome, Data provided by this rype'o( questionnaire were suggesttve of

Table 5. Severity of £EG changes !n workers occupatiopally exposed to vinyl chlonde,
in a comparison io controls

EEG changes Exposed
onmber

Normal 148
Suspect 48
slight 30
Abnormal medium 6
total 36
Total

a higher frequency of sleep disorders {36 %) than originally revealed by ana-
mnestic data, highly frequent (S % level of significance] was also somnolence
{75 %), which had not been also indicated in personal histories. More frequent
were also feelings of bad performance, {ear of loosing life or health. Furthermore,
the frequency of hyperhidrosis was also very high {73 % ). The Eyseneck perso-
nality questionnaire examines neuroticism. It reveals subjective tendencies that
are evaluated by the examinee and confronted with the objective reality. In the
examined group there wers not derected any sigaoificant deviadons from the
norm; {ncreased neuroticism could not be demonstrated.

DISCUSSION

Clinical examination of VC-exposed workers revealed significant changes
predominantly {n neurologic symptomatology. Some of the subjective complainis,
such as headaches, vertigo, sleep disorders or {ncreased sleepiness during the
day, ms revealad by questionnaire NS5, ars suggestve of the narcotic action of
VC, similarly as the occurrence of the carebellar and/or vesubulocerebellar
symptomatology. These changes have been, already described by Spirtas and
colleagues (18), Langauer-Lewowicka (11), but.also by Schwartzovd (15) and
others. This characteristic symptomatology was also described {n our previous
studies concerned with the occupational exposure to wTichloroethylene, benzene
and other organic solvents (17, 18, 20}. Hers we also observed a high incidence
of dysesthesfa after exposures to some solvents, particularly to benzene. We
ascribed {t efther to peripheral vasomotor changes, or — at least in same cases
— to initial phases of polyneuropathy. In case of VC the presence of peripheral
vasomotor changes is evidently very slgnmcantz\acmrdxng_m Hterature data
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and to our own experience these changes are {requently assoclated with Ray-
naud’s syndrome and may presumably lead to even more severe consaquencies
in terms of stenosis or occlusion, as described by Lange (12}, Peripheral nerve
lesions dlagnosed In our group of VC-exposed examinees could be then explain-
ed by a direct neurotoxic action of VG, or 2s a consequence of hypoxia ac-
ccmpany'mg more severe vasomaotor changes in the periphery. ’

The narcotic acticn of VC can be either &ansnoty. inducing only reversible
changes in the brain function, or persistent, causing more permanent, sometime
irreversible changes in the CNS. Slight functional changes manifest themsel-
ves (n EZG recordings by waves typical for various stages of sleep, as con-
firmed in a relatively high per cent (46.5%) of cases in our g:oup"a'f exami-
nees as well as (n some of the examined subjects exposed to other organic
soivents (19, 21, 22). Detection of episodic or diffuse EZG abnormalites is rather
more serious and may be indicative of chronic changes in mediobasal and/or
cortical brain structures. In our group of examinees, the joint episodic and
diffuse abnormality occurred (n 15.6 % of workers. This frequency is in agree-
ment with the cited lterature data as well as with our previous experience.
This leads us to a conclusion that even VC, parficularly at higher exposure con-
cenirations, can produce neurotic changes in the above described bratn
structures.,

VC-induced pathophysiological changes are believed by some authors to
manifest themselves by the central neurovegetative dysregulation, as a resuit
of changed hypotbalamus functions (2). This localization, presumasd by these
authors on the basis of their experimental studies, seems to be in agreement
with our findings of EEG episodic abnormalities.

We also belleve that even FS reaction changes, recorded in .our group of
exposed workers, may be of lmportance in the-early diagnosis of VC-induced
damage, Comparable TS reaction changes were also described by Rouskovd (14)
in persons exposed to other toxic agents.

CONCLUSIONS

1) Exposure to VC may lead, besides to other changes described In the U

terarure, also to lesions of the mervous system. The onset and development of
these neuralogic changes depend on the VC exposurs level end oa the length
of exposure,

2) Some of the neurologic manifestations are-caussd by the narcotic ac-
ton of VC, such as certain subjective complaints and cereballar and/or vestibu-
lozerebellar syndrome. These symptoms can be transitory or persistent

3) Among the important manifestations that are chugctemuc “for VC ac-
tion is, oo doubt, the peripheral vasomotor symptomatalogy, sometimes In com-
hination with the Raynaud’s syndrome described in the lteraturs. These vaso-
cotor changes 1o the periphery may further develop, leading consequently to
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more severe lesions of peripheral biood vessels. Equally important are the ge-
neral neurovegetative manifes:ations (gastroinotesiinal and cardiovascular dis-
orders, byperhdrosis, etc.) that might result from the cenral neurcvegetative
dysregulation. Iportant ace also symptoms of peripheral neuran lesions caus.
ed by a direct neurotoxic action of VC or by hypoxia-related mechanisms.

4) Episodic abnormality In £ZEG recordings seems to agree with the assumed
Involvement of hypothalaxmic stiuctures (Basalajev and colleagues), It oczurs
even at exposure to the other types of organic sclvents (15, 19, 21‘_52} and may
be Indi{cative of a more diffuse affliciion of medicbasal and cortical siructures
of the brain. Less severe manifestations of EZG sleep activity can be ascribed
to the nacrotic action of VC, more pronounced sleep manifestations accompa-

fued with abnormal £ZG changes may be suggestive of mere persistent changes
in the CNS.

3] Neurcglogical changes have nat been so far sufficiently accentuated

in the professional literature and, therefore, the monitoring of workers at risk.

is not conducted systemat.cally end by suitable methods. It is necessary to en-
sure 2 neurological srevention {n these occupationally exposed workers, Of the
suppiementary methods of examination there are recommmendable, both for pre-
vention and research purposes, to use ZZG examination with photostimulation,
questionnaires NS and EOD, and electromyoagraphic examinarnon.

TTLMMARY

Neurological exawmipations were conducied in 283 workers occupaticnally exposad
o vinyl chroride. Subjecdve complatnts were evaluated on the background of NS and
£0D qguestionnare survey analysis. EEG examinations, including photostimtlation, ware
performed in 222 persoms. The control group comprised 46 nonexposed subjects. Average
time of exposure was 2.8 yesars, the longest time of exposure was § years.

Among the most f{eaquent zSubjective.commpiaints wers hesdwobe: Dewrovegetetive
disocders=and desasthesiee, among objectvecfindings dominaied cersdsitar—and/or
veruscisosrebeHarsyndrome, lesictamclepenphersicorurons 2 nd «periphomi~neeroveze
tattve _tymptamatology. Subjective~and-coiective. -SympLoms Hour~tg-depand-on
thesaxposirexievel-and thadime.ol-eapasure.

EEG examinations confirmed in 155% of cases abnormities, predominantly episo-
dic, someTinmes combined with the diffuse sbnormality, 485 % of the exposed showed
preseace of sleep activity as a consequence of VC narcotic action. The episodic EEG

acuvity could be ascribed to lesions of mediobasal structures, or even (o changes In
brain cortex.

Qur data have Coniirmed that MM
humsreaneteoie=LYEtem.- Most {requent are Jssiotsssolossssibulossestesfiar=yrstemaand
ity ordersad =M Cnaa reoRenetU.  Fraquanlrdtt WA A Dot lAN S LAY mpL O~
NATOMOLY wrE AL~ DS 8 DIAIDEAnDY oI LEC L OMUIOATIC BCHOR Olubilaotatmaconsoquence of
‘hvpoxis-ceused: by partpbera l-easomoiacachang es.

As 4 rule, regular check-ups of VC-exposed workers do pot include systematc
neuyraiogical exacunations. The systematic neurologic prevention. besed on the as-
sessmeaxnt of cliaical, E26 andsor TMG examinations, should become obl:gatory. Suppie-
mestary use of NS and EOD questionnaire surveys is hxghly.f_._dvtuble.
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RESUME

Styblov4 V., Lambdl, V., Chumchal, O, Kellerovda, V. Palko-
va, V., Vitovcova, |, 21ab, L: L'image nearologique chez les gsojets exposés an
chiorars de vinyle .

Il a &6 etudlé d'upe manidre camplexe U'image neurologique chez 291 sujets ex-
posés au chlcrure de vinyle. Des troubles subjeclif{s ont 41 acalysés au plan déraillé
A l'aide des anqudtes EOD et NE. Il a Até mis en évidence un eflet neurotoxique sigm-
ficatif produst par chlorure de visvie qul dépend de le gqusalitd et de la quanuté de
I"'exposition subte. )

Les troubles subjecitis rencoxtrés le plus souvant: maux de tétewgvruptdmes vé-
gétatifs et dysesthésie. Les données objectives témotgnent pour une aff{ecrion du sys-
téme vestibulocérébelleux et pour ceile du peurone périphérigue et de I'lnnervation
périphérique vegétative. Le symptOmatologte périphérique peut résulter de 'effet to-
xique direct produit par chiorure de vinvle aussi bien que du mécanisme d'hypoxie
arant liey lors des changements vasormoteurs périphérmques,

Des donnés issues de U'EEG témoignant une aciivité de sommefl-chez 46,5 % de
sujets démoatrent un effet nercotigue du chlorure de vinyle. L'activité épisodique
{chez 1535 %) associée parfois & l'znomalie de dif{usion pourreit s’expliquer par une
atteinte des structures médiobesales, méme lide aur changements du cortex.

Les sujets exposés A I'nlluence ¢u chlorure de viavie ne se soumettent, jusqu'd ce
jour, aux examens systémadiqgues au pian neurciogique. Il est nécexsaire de poursuivre,
dans ce cas, une prophylazie nsurologique dtudiant I'image climque, les donndes 1s-
sues de I'EEG ou méme de I'EMG. I est utile d'employer ies anquétes EOD et NS,

ZUSAMMENFASSUNG T

Styblovda, V., Lambl V. Chumchal O. Kellerovd V., Palko-
va&, V. Vitovcovs V. Zlab, L: Naeurciogisches Bild bei den dem Vinylchlo-
rid exponierten Arbeitsnden

Man begbachtete kompiexerweise das neurnlogische Bild bel 283 Arbeitenden, die
Vioylchlorid exponiert waren. Susjektive Schwierigkeitan analysierte man eingehender
mit Hille der ECD- und N S-Fragebogen. Dabel hat man eine signifikante neurotoxische
Elowirkung von Vinvichlorid nachgewiesen, die von der Intensitdt uad Dauer der
Exposition abhingig ist

Die hAufigsten subjektiven Schwierigkeiten waren Kopischmerzen vagetative Symp-
tome und Dysesthisie, Der objekiive Befund zeugt von der Affektion des Vestibuiar-
zerebellarsystems, {erner von der Affektion des peripheren Neutnns und der periphe-
ren vegetativen [nnervation Dfe periphere Symptomatclogie kann msn erkliren so-
wahl als direkte Elnwirkung vom Vinylchlorid, ais auch den Lypoxischan Mechanismus
bei peripherea vasomotornischen Verinderungen.

in dem EEZG-Befund stelite man bet 45.5“4; Tiele der Gesamtheit die Schiafaktivitat
fest, die die narkotische Elnwirkung voz Vinylchlorid dokumentiert. Die episodische

Axdvitdt (bei 155%) manchma! in Verdbindung mit Diffusionsabnormit2t kfante man .

durch Af‘eition von mediobasalen Strukrturen, gegebenenfals durch Kortexverdnderun-
ge0 erkliren

Die Vinyichlorid exponierien Arbeitenden werden bisher systemausch vom neurolo-
gischen Standpunkt nicht beobachter. Die Veriassar halten die gezielte neurologische
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Vatrbeugung o Verbindung mit Beobacntung‘ des klinuschen Blldes, des ZEG- eventuell
auch des EMG-Jefundes {Or notwendig. Sek:r geeignet 15t die Anwendung der EOD- und
N 5-Fragebogen.

RESUMEN

Steblové, v, Lambl, V. Chumchal, O, Kellerovd V. Pafko-
v4, V., Vitovcovd, V., 2Zlad L.: El cuadro aearolégico en u'xhladq_r‘s ex-
puestag al vinileloruore

Se ha exam:nado globaimente e} cuadro neuroiégico en 293 trabajadorss expuss-
tos a! vinilcioruro. Las dificuliades subjenvos se las analizd detalladamente mediante
ios cuestionarnios Z0D y N 5. 5S¢ mosird el resultado neurotéxico marcado del vinilelo-
ruro, el que dependia de la alrura v duracién de la exposicion. Las clficuitades sub-
jetivas m4s frecuentes eran los dolores de |3 cabeza, los sintomeas vegetauvos asl que
la disestesia. E]l hallazgo objetivo muestra la afectacion del sisiema vestibulocerebe-
lar, as! que la de la2 neurona vegetativa periférica y de a tnervacida vegerativa pen-
férica, La sintomatologia periférica la puede explicar tanto por el sfecto téxico directo
del vimicloruro, ¢omo por el mecanismo hipéxice con los cambios vasomotbricos pe-
riféricos.

Se halld en Lallazgos electroencefalogrdflcos una actividad del suefio en el 485
p. C. ¢zl conjunto, lo que prueba el resuitado narcdtico del vinilclorure. La actividad
ep1z0dica (an el 155 p, ¢.), & veces en la combinaciés con la anormidad difusa podria
se explicar por alectaciSn de las estructuras medlobasales, ‘eventualmente por cambios
de la epidermis.

Los irabaiadores expuesios a! vinilelorurp no son ain examinados nevrolégica-
mente de manera sistemAtea. Hace {alta que se havs realizado neurplégica prevencion
encami=ads Incluso el cuadro clinico, el hallazgo elactroencefalogralico, eventualmente
el eleciromiogrifico. Se recomienda usar los cuestionarios EID y N 5.
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