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NEUROLOGICAL CHANGES IN VINYL CHLORIDE.
EXPOSED WORKERS

V. STYRLOVAY, V. LAMBLY O, CHUMGAL' V. XELLEROVA?Y
V. PASKOVAY) ] VITOVCOVAY L ILasR?

}) Department of Naurology, Medical Faculty of Hygiens, Charles University, Prague

2} Outpatient Clinie of Occupationa] Health, District Centre of National Health,
Méintk, Czechosiovakia

- Vinyl chloride {VC) toxicity for the human organism {s not still tully
tlear. The occupational exposure to VC is linked with the development of liver
bemangiosarcomas, ar with other malignant processes of varying locality. Some
authors diagnose changes in terms of scleroderma, universally are described
roentgenologically detected lesions of interphalangaal joints and zonal osteoly-
sls. They are described in assoclation with Raynaud's syndrome (12, 10, 1, 4,
5 and others). Lange with his colleagues {12] describes angiologically detect-
able constriction of digital arteries, sienosis or partial ocelusion of phalangeal
blood vessels. Described are also various types of dysesthesia {n fingers, partl-
cularly cold and numbness sensations. Also Byczkowska (3] reports frequent
occurrence ‘of finger paresthesia, whitening of fingers, but also of palms and
soles, and other symptoms of peripheral vasomotor disorders.

Neurological manifestations are described only sporadically. Spirtas and
colleagues [18) emphasize particularly the narcotic action of VC at.higher
peak exposure concentrations. This manifests {tself by vertigo, nauses and hea-
dache pains. Mentioned are also hand paresthesiae (princkling, formication].
Langauer-Lewowicka (11} analyzes ‘also the clinical symptoms in her group
of 200 examinees who showed most frequently signs of cerebsllar symptomato-
logy. She'recorded frequent occurrence of headaches and sleep disorders, but
elso trigemimal neuralgia

Because of a lack of more detafled neurological studies among the VC-ex-
posed persons, we conducted fleld Investigations ameng the occupationally ex-
posed workers in a plant where thers was six years before put into operation

a workshop with a considerable VC bazard, «
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Table 2. Dverview ol subjective complaints in workers occupationally exposed tp vi-
nyl chloride, relation 1o the leve] aof exposure

Complaints Total Mare exposed Less exposed
number % ogmber | 9 number | 9,
Headache 46 15.7 719 1.4 27 4.7
Sleep disorders 16 3.3 7 b.4 -9 3.9
GIT disorders 20 6.9 11 10.1 9 4.9
Vertige 3 1.0 2 1.8 1 0.5
Psvehic disturbation 12 - 6 55 7 it
Dysestheaia 9 il 7 6.4 L ]
Palpitations 14 4.8 5 4.6 9 4.9
Total aumber of examinees 293 100.0 10% 100.0 184 100.0

gastrointestinal disorders, and furthermore, of dysesthesia of extremities. There
was observed elso a certain correlation with the length of exposure {Table 3},
In persons with the exposure tme longer than 4 years, the incidence of heada-
ches was double the incidence in the group with a2 shorter time of exposed for
more than 4 years, Sleep disorders, gasirointestinal complaints, vertigo and
psychic disturbances were also more {requent in those with a longer time of ex-

Table 3. Qverview of subjectivé complainis in workers occupationally exposed 10
vinyl chloride, relation to the length of exposure

Total Exposure longer Exposare shorter

Complaints than 4 vears 1han 4 yvears

’ pumber | 9, aumber | 9 number )
Headache 46 15.7 24 23.8 22 11.0
Sleep disarders 16 5.5 8 7.9 8 4.2
GIT disorden 0 6.9 9 8.9 11 5.7
Vertigo 3 1.0 3 3.0 0 0.0
Psychic distnrbation 13 4.5 8 7.9 5 2.6
Dysesthesia -9 il ) 7.9 1 0.5
Palpitations 14 4.8 4 4.0 10 5.2
Total pumber of examinees 293 100.0 101 100.0 192 100.0

pased workers is characterized in Table 4 The group of more exposed workers
showed a sigolficantly lower per cent of normal findings and a higher per
cent of more severe findings than the group of less exposed workers. °
-Graph 1 presents incidence of the most Irequent, objectively diagnosed
syndromes detected in exposed and control groups. The most frequent was the
leston of peripheral neurons, either motor or sensory, or both of them [168 % :
:8.7 %). Diagnosed were impairments of musclie tonus or trophicity, reduction
or loss of tendon and bone reflexes, abnormal sensitivity, Compared to controls,
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dlagnosed in VC-exposed workers were predominantly episodic, in 5 cases com-
bined with the d{ffuse ebnormity. Three EEG recordings revealed only diffuse
sbpnormities, Relatlvely frequent was &lso the presence of sleep waves (in
46.5 % of cases). In 15 % of workers the sleep activity manifestations were of
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Graph 2: Objectively disgnosed changes in VC.exposed workers in relation to the level

of exposure. X-axis abjectively diagnosed changes: A-D see Graph 1. Blenk column ~

Jower exposure levels, hatched column — Righer exposure levels. Y-axis — % of the
total number of exposed subjects.

a higher degree of severity {2c to 3, according to Roth (13)). Significapt aif-
ferences were observed also in the photostimulation reaction that was normal
only in 40 % of cases. The most frequen: was extension of phbotic driving to-
wards beta and theta waves [in 43.4 %o of cases).

The additionally conducted N5 and EOD (6, 7, 8, 8) questionnalre surveys
were used to improve analysis of subjective complaints and to complement
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Graph 3: Qbjectvely diagnosed changes in VQ-exposed workers (o r;ladon to the length
of exposure. X-axis — objactvely diagnosed changes: A-D see Graph 1. Blank

column — exposure shorter than 4 years, hatched column — exposurs longer
than 4 years. Y-axis — O of the total number of exposed subjects.
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and to our own experience these changes are frequently 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 diagnosed in our group of VC-exposed examinees oould be then explain.
ed by a direct neurotoxic action of VC, or as a consequence of hypoxia ac-
companying more severe vasomotor changes in the periphery.

The narcotic action of VC can be either &ansimry. inducing only reversible
changes in the brain function, or persistent, causing more permanent, sometime
irreversible changes in the CNS. Slight funcdonal changes manifest themsel-
ves in EEG recordings by waves typical for various stages ol sleep, as con-
firmed in a relatively high per cent (48.5%]) of cases {n our groupﬁaf' exami-
nees as well as in some of the examined subjects exposed to other organic
soivents (19, 21, 22), Detection of episodic or diffuse ELG abnormalities 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 episcdic and
diffuse abnormality occurred in 15.6 % of workers. This {requency is in agree-
ment with the cited literature data as well as with our previous experience.
This leads us to a conclusion that even VC, particularly at higher exposure con-
centrations, can produce neurotic changes in the above described brain
structures. ‘

VC-induced pathophysiological changes are believed by some anthors to
manifest themselves by the central neurovegetative dysregulation, as e result
of changed hypothalamus functions (2]. This localization, presumed by these
authors on the basis of their experimental studies, seems to be in agresment
with our {indings of EEG episodic abnormalities.

We also believe that even FS reaction changes, recorded in our group of
exposed workers, may be o! importance in the-early diagnosis of VC-induced
damage. Comparable FS reaction changes were also described by Rouskovéd [14)
in persons exposed to other toxic agents.

CONCLUSIONS

1) Exposure to VC may lead, besides to other changes described in the -

terature, also to lesions of tbe nervous system. The onset and development of
these neurologic changes depend on the VC exposure level and on the length
of exposure.

2] Some of the neurologic manifestations are caused by the narcotic ec-
tion of VC, such as certain subjective complaints and cerebellar and/or vesiibu-
locerebellar syndrome. These symptoms can be iransitory or persistent

3} Among the important manifestations that are cha.rgcterisnc tor,'vc ac-
tion is, no doubt, the peripheral vasomoetor symptomatology, sometimes in com-
bination with the Raynaud’'s syndrome described in the literature. These vaso-
motor changes i the periphery may further develop, leading comsequently to
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RESUME

Styblovd, V., Lambl, V., Chumehal, O, Kellerovd V., Pafko-
va, V., Vitovecové, ], 21ab, L: Limage nenrologique chez les yujets exposés an
chicrore de vinyle

Il & é1¢ érudlé d'une maniére complexe l'image seuroiogique chez 283 sujets ex-
posés au chicrure de vinyle. Des troubles eubjectils ont é1é zr.alvsés au plan déajllé
A I'aide des anquétes EOD et N5. Il a été mis en évidence un eflet neurctoxique signi.
flcatif prodult par chlorure de vinvle gui dépend de la qualité et de la quantité de
'ezpesition subie. : .

Les troubles subjectifs renconirés le plus souvanm: maux de !étasvraptimes vé.
gétatits et dysesthésie. Les données objectives témoignment pour une af{ecrian du sys-
téme vestibulocérébelleux et pour celle du neurone périphérique et de l'innervation
périphérique végétative, Lt symptimatologie péripbérique peut résulter de l'effet to-
xrique direct prodult par chlorure de vinyle aussi bieg que du mécanisme c'hypoxie
ayent lieu lors des changements vasomoteurs périphériques,

Des donnés issues de I'EEG témoignant une activité de sommei(] chez 465 % de
sujets démontrent un effet parcotique du chlorure de vinyle, L'activité épisodigque
{chez 155 %] associée parfois & I'snomalis de diffusion pourrait s'expliquer par une
atteinte des structures médiobasales, méme liée auzx changement du cortex.

Les sujets exposés & l'nfluence cu chlorure de vinyle ne se soumettent, jusqu'd ce
jour, aux examens systématigues au plan peurplogique. 1} est nécessaire de poursuivre,
dans ce ¢as, une prophylaxie neurologique $tudiant l'image clinique, les données is-
sues de I'EEG ou méme de I'EMG. !l est utile d'employer les anquites EOD et N5,

ZUSAMMENTFASSUNG -

Styblovs V., Lambl, V. Chumcheal. O, Kellerovés, V., Pasliko-
vé, V., Viiovcovéd, V., 21ab, L: Neurclogisches Bild bei den dem Viayichio-
rid exponierten Arbeitenden

Man beobachtets kompiexerweise das neurologische Bild bel 283 Arbeitenden, die
Vinylchiorid exponiert waren, Subjektive Schwierigkeiien analysierte man eingebender
mit Hilfe der EGD- und N 5-Fragebogen. Dabei hat man eine signifikante peurotoxische
Eipwirkung vom Vinylchlorid nachgewiesen, die von der Intensitit und Dauer der
Exposition abhingig ist

Die hBufigsten subjektiven Schwierigkeliten waren Kopischmerzen vegetative Symp-
tome und Dysesthasie, Der objektive Befund zeugt von der Affektion des Vestibujar-
zerebellarsystems, ferner von der Aifektion des periphersn Neurons und der periphe-
ren vegetativen Ilnnervatich. Die penphei'e Symptomatologie kana man erkliren so-
wohl als direkte Elowirkung von Vinyichlorid, als auch den hypoxischen Mechanismus
tel peripheren vasomotorisches Verinderungen.

In dem ELIG-Befund stelite man bei 485 % Tiele der Gesamtheft die Schlalakriviiar
fest, die die narkotische Einwirkung ven Vinylchlorid dokumentiert. Die epispdische
Aktivitat (bei 155 %) manochma! in Verbindung mit Diffusionsabnormitdt kdnnte man .
durch Af/=ttfon von mediobesalen Strukturep, gegebenenfals” durch Kortexverinderun-
gan erkl&ren,

Die Vinylchlorid exponiertes Arbeltenden werden bisher systematisch vom neurolo-
gischen 5tapdpunkt picht beobachiet. Die Ver{ssser halten die gezielte peuroclogische
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