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- Vinyl chloride {VC) toxicity for the human organism Is not still fully o7
claar. The occupational sxposure to VC Is linked with the dsvelopment of liver R
hemangiosarcomas, or with other malignant processes of varving lecality. Some =
authors dlagnose changes in terms of scleroderma, untversally are described ey
. roentganclogically datacted lasions of interphalangea! joints and zonal osteoly- Sy
sis. They are describad In assoclation with Raynaud's syndrome (12, 10, 1, 4, ‘E‘
5 and others), Lange with his colleagues [12] describez angiologically detect- e
able constriction of digital arteries, stenosis or parttal accluston of phalangeal =
. blood vessels. Described ere alsa various typas of dysesthesia in fingers, partl- %
. tularly cold and numbness sensations, Also Byczkowska (3] reports {requent E5
*  occurrence ‘of finger paresthests, whitening of fingers, but also of palms and Pyt
3 solex, and othar symptoms of peripheral vasomotor disordars. *{i:.,
Nsurslogical manifestations are descrided only sporadically. Spirtas and ol
: collaaguss (18] emphasize particularly the narcotic sctien of VC at.higher T
.  Psak sxposure concentrstions, This manifests itself by vertiga, nausss and hea- W
. dache pains Mantoned are &lso hand paresthesias (princkling, formication). =
< Langener-Lawowicks {1l) analyzes ‘also the elinical symptoms in her group }&
; ©f 200 examiness who showed most frequently signs of carsbellar symptomato- s
; logy. She'rscotded frequent occurrencs of hsadached and slesp disorders, but _.-
3 alsp trigeminal neuraigie. e
3 Because of a lack of more detttled neurologicel studiss amang the VC-ax- 5
-{ posad persons, we conducted field investigations among the ocenpationally sx- '
4 posed workers (n a plant whers there was six years beform put mtn operation #
—_—— i a workshop with a considerabls VC bazard, -, -~ - s
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Tabdle Z. Overviaw of subjective complaints In worksrs occupsationaily axposed to vi-
nyl chioride, relation to the lavsl of exposure

Complaints Total More expased Lass exposed

number % number %% gsumber o5
Headsche 46 18.7 ” iy 174 27 167
3 disorders 16 5.5 T 8.4 9 4.9
GIT disorders 20 6.9 11 101 9 49
Vartige 3 1.0 2 18 | § 0.5
Psychic disturbation 13 4.5 [ 58 7 L % 2
Dysesthesia 9 3l 1 6.4 2 +w Ll
Palpitatioas 14 4.3 5 4.6 9 49
Tetal aumher of examinces 293 100.0 109 100.0 184 100.0

gastrointestinal disorders, and furthermors, of dysesthasia of extremitiss. There
was observed also & certain correlation with the length of exposure {Table 3).
In persons with the exposure time longer than 4 years, ths incidance of heada-
ches was double the incidence In the group with a shorter time of axposed for
more than 4 years Sleep disorders, gastrointastinal complaints, vertigo and
psychic disturbances were also more frequent !n those with a longer time of ex-

—

Table 3. Overview cof subjactive complaints in workers occupationally expossd to
vinyl chloride, telatian to the leagth of exposurs

Tatal Exposure longer E:;;:s:u thorter

Complaints than 4 years t 4 yoars

) nomber %5 aumbes 2 aumber %
Headache 48 15.7 24 23.3 2 110
Sieep disorders 16 3.3 ] T2 1 3 4.2
GIT disorders 20 6.9 9 L.9 i1 5.7
Vertige 3 1.0 3 3.0 ¢ 0.0
Paychic distuzbation 13 4.3 ] 1.9 5 2.6
Dysesthesia 9 31 s 7.9 I 0.5
Palpitations 14 4.8 4 4.9 10 52
Total number of examinees 293 100.0 101 100.0 192 1¢0.0

posed workers is characterized in Table 4. The group of more exposed workers
showed e significantly lower per cent of normal findings and a highsr per
cent of more severe {indings than the group of less expossed workers.

-Graphk 1 presents incidence of the mest {requent, objsctively diagnosad
syndromaes detected 1o exposed and control groups. The most irequent was the
lastont of peripheml neurons, eithar motor or sensory, or both of them {188%:
:8.7 %), Diagnosed were impairments of musele tonus or teophicity, reduction
or loss cf tendon and bone reflexes, aboormal sensttivity, Comparsd to controls,

N = 233
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ly exposed diagnosed in VC-exposed workers were pradominantly episodic, n § cases com-

bined with the diffuss abnormity. Three EEG racerdings revsaled only diffuss
abnormities. Relatively frequent was 2iso the presence of sleep waves (in
48.5 % of cases). In 18 % of workers the slesp activity manifestations were of

axpased
(141 D
sz - 4
33 204 ‘ .
100.0
matology ' 104
acrohypo-
sasthesia.
o-
A 3 ¢ [+] -3 F gx I
Graph 2: Objectively dlagnosed changes in VC-expossd workers Io relation to the level
o exposure. X-axis abjectively diagnosed changes: A-D soe Graph 1. Blank column —
lowsr exposure levels, hatched column - higher exposure levels. Y-azis — % of the
total zumber of exposed subjscrs, -
@ higher degree of severity (2c to 3, according to Roth {13]). Signiftcant di-
farences were observed also in the photostimuilation reaction that was zormal
’ ozly In 40 % of cases. The most frequent was extansion of phatic driving to-
Jarison to wards bawa and theta waves (in 43.4 45 of cases).
‘8 lesiong, The additionally conducted N5 and EQD (8, 7, 8, §) questionnaire surveys
”".":.:u; werg used tc improve analysis of subjecuve complainis and to complement
up of VC-
g %r "
204 ’
: level of ’
1 lesions: . ’ #
1118 %). <104 T4 ¢
8% and ’ ‘
irrelation A ’
3 of ex- £1Ns
i %) and - L 2 c [} TR G x
ersbellar
1 contzol Graph 3: Objectivaly disgnosed chenges (n VC-exposed workers in ralatios to the length
sdings in of sxposurs. X-axis — objecuvely dizgnosed changes: A-D see Graph 1. Blenk
‘w. "‘EG colums - exposure shorter than 4 years, hetched column — exposure longer
= then 4 ysars, Y-axis — % of the total number of exposed subjects.
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and to our own sxperience thess changes are frequantly assoclatad with Ray-
naud's syndrome and may presumably lead to even mors sevéra consegusncies
in terms of stenosis or occlusion, as described by Lange (12). Periphersl] nerve
lesions diagnosed in our group of VC-axposed examiness could be then explain-~
ed by @ dirset neurctoxic acdon of VC, or as a consequence of hypoxia ac-
€owpanying more severs vasomotor changes in the periphery.

The narcotic actian of VC can be elther &n.sttoty, fnducing only reversible
changes in the brai{n function, or persistent, causing more permanent, sometime
irreversible changes in the CNS. Slight functonal changes manifest thamssl-
ves in EEG recordings by waves typical for various stages of slesp, as con~
tirmed in 2 relatively high per cent {48.5%] of cases {n owr group examit-
nass a3 well as {n soma of the examined subdjects exposed to other organic
selvents (19, 21, 22), Detsction of episodic or diffuse EEG abnormalitias is rather
more serious and may be indicative of chronic changes in medlabasal and/or
cortical brain structures. In our group of examisees, the joint spisodic anad
ditfuse abnormality occurred in 15.8 95 of worksss. This frequency is (n agrse-
ment with the citad literaturs data sz well as with ocur pravious sxpsrience,
This leads us to & conclusion that even VC, particularly at higher sxposure cone
cenirations, can praduce neurotic changes In the sbove described Brain
structures.

VC.induced pathophysiological changes ere belleved by some autBors to
manifest themsalvas by the central neurovegstative dysregulation, as a result
of changed hypathalamus functions (2]). This localization, prasumed by these
authiors on the basiz of their sxperimental studies, ssems to be i agreemsnt
with our findings of EEQ ep!sodic abnormalitias.

Wae also bslieve that even FS rsaction changes, recarded in our group af
sxposed workers, may be of importance in the-early diagnosiz of VC.induced

damage, Comparable FS reaction changes ware alsc described by Rouskovd [14)
in persons exposed to othar toxic agents,

CONCLUSIUNS

1] Exposurs to VC may lead, besidas to other changes described in tha U
teraturs, also t0 lesiong of the nervous system. The onset and devslopment af

these neurologic changes depend on the VT exposurs lsvel and on the leagth
of exposure, ' ’

2] Some of the nsurclogic mani{estations ars csused by the narcotic ac-
tion of VC, such as certain subjective compldints and cerebellar and/or vestiby-
locactedellar syndrome. These symptoms can be transitory or persistent.

3) Among the important manifestations that ers characteristtc for VC ac-
tion s, ne doubt, the paripheral vasomotor symptomatclogy, sometimes in com-
bination with the Raynauad's syndrome descrided in the literaturs, Thess vaso-
motor changes iz the periphery may further develop, Isading conssquently to

238

- i %

e

i
L

Pl Y

L4

SOt

o

45

-

Py

A e RT TS e A

T LR
3 f{"— 3

e
; k13

sl b T
) N
!

e

LR T
(R
T

18 LLIRYEE A A

o

‘;22.

3 lﬁi’fﬁ, i

Y
28

4

c

&

7 AP00017026



1t are the ge-
avascular dis-
uravagetative
Iesfons caus.
aanisms.

i the assumed
3], It occurs
22) and may
al structureg
1 be ascribed
NS acCOMpPR-

stent changes

accanuated
rhers at risk
essary to en-
rkers. Of the
both for pre-
ostimulation,

nally sxposed
ad of NS and
aulation, ware
Jects, Avarage
~ .

urgvegetative
vallar and/er
al neurovege-
te depand oo

inantly eplso-
Josed showed
episodic ZEG
o chengss in

pact on the
* system and
aetal sympte-
nnseguencs of

‘2 systsmatic
on the as-
tory. Supple-

RESUME

Stgblove, V, Lambdl V., Chumchsl, O, Xellerova, V. Paiko-
vé V, Vitovecarvd |, Z1ed, L: Limage menrologiqne chez las soimts axposés an
chlerure de vinyle

Il a 4t étudié d'une maniire complexe !'lmags neurclogique ¢haz 293 sujets ex-
potés au chicrure de vinyls, Des traubles subfectifs ont été azalysés au plan détaillé
& Tslde dos angudtes T0D ot NS, II & #t6¢ mis en évidence ua effet neurstoxique signi-
ficatit produit par cllorurs de visyle qui dépsad ds la §ualité ar de la guantité de
l'azposition subie. )

Les troubles subjectils rancontrés la plus souvani: maux de tétegympiimes vé-
gétatifs et dysasthéziq. Las donndes cbjectives témoignent pour une affection du sys.-
time vestibulccdrébelleuz et pour celle du asurone périphérique st de [innervation
périphérique végétative. La symptdmatologis périphérique peut résultar de teflet to-
xique direct produit par chiorure de vinyls aussi bien gua du mécenisme &'hypexie
ayazst lieu lars des changements vasomotsurs péripbériquen.

Des donnés issuss de 'EEG témoignant une activité de sommeil chezr 48,3% de
sujets démontreat un effet marcotiqus du chlorure de vinyle. L'activité épissdique
{chez 155 %) associde pariois A l'snomaiie de diffusion pourrait s'expliguer pac una
Attelnte des structures médicbasales, mims lifs aux changements du cortes.

Las sujsts sxposés 4 l'inf{luance cu cblorure de vinyle ne 1@ soumettent, jusqu'a ce
jour, sux examens systématiques au plaa neurologiqua. [1 est aécessaire da paursuivre,
danz ce cas, uns Prophyiaxie Rnaurologique i#tudiant I'lmaga clinique, lss dcnndes is-
sues de I'’EEC ou méme de I'EMG, II e3t utile d'wmployer les acquétss EQOD at NS,

ZUSAMMENTYASSUNG =

styblove, V., Lambl V, Chumtchal O. Kellerovd, V, Padko-
vg, V., Vitoveovd, V. 2!ab, L: Naeurologischez $!iId bei dex dam Vimylchla-
rid exponisrtes Arbeitenden

Man begbachtete kompiexerwsise cas osurologische Bild bsi 283 Arbelitenden, die
Yiaylchlorid exponisrt waren. Susfekiive Schwisrigkeitan analysiarts man eingshendar
mit Hille dar EOD- und N S-Fragsbogen. Dabei hat man siae signilikente ceuratoxische
Elowirkugg von Vinylchlorid nachgewtessn, &ie won der Intensitit und Dauer der
Exposition abRhangig ist

Dle hRlufigstes subjektiven Schwiscigkelten waren Kopfschmerzen vegatative Symp-
tome und Dysesthisie, Der objekiive Bafund zeugt von dar Alfektion des Vestibular-
zerebellarsysteras, fernse von der Affektion des periphersn Neurons und der periphe-
ren vegutetiven Innervation. Die plﬂphdl Symptomatclogie kann man erkliren so-
wah] ale direkts Elawirkung voa Vinylehlarid, als such den hypoxischen Machentsmus
bei periphersna vesomotorischea Varkoderunges,

In dem EEG-Befund stallte man bei 485 % Tisle der Gesamtheit dle Schlafakuvitit
fest, die die narkotische Elnwirkung voa Vinyichlorid dokumentiert. Die episodischs
Aktivitht (bel 15,5 %) manchmal in Verbindung mit Diffusionsabnormitdt kinnte man
durch Allaktion vop mediobasalen Struktures, gegebensnfsif durck Kortexverinderun-
gen arkliren.

Dis Vinyichlorid exponierten Arbelteudsa warden bisher systematisch vom nsurolo-
gischen Standpunkt atcht becbachtet. Die Verfasssr halten die gezialie neurologische
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