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ARTICLES OF GENERAL INTEREST

/.
YINTL CHLORITS—PART? 1 X7

Workers involved in the prodnotion of polyvinyl chloride (PVC) ase
exposed to differing levels of vinyl shloride moxmer (V0), the gmwstost
exposure bwing in the clesning of polymerisation sutooclawes.. Buah sxposcre
oen lead to acro—osteolywis (RIBRA Ball. 1973, 12, 513), scmetimee ealled
Y0 disease’, and to suglosarooma (1bid 1974, 13, 353). Lees severe o»-
posure to YU can ocour during subsequent prooesaing of FYU and although
olinical changes may not be manifest, pathological teats detedt effeets
characteristis of olinically advanced ceses (Lange g% al. imn. 5.Y. doad.
Bod. 1975, 246, 18). .

Acro—oeteolynis
It sn {11-defined survey of workezw exposed to YO in Japen (Bakabe,
Avid 1975, y T8)y 49 out of 1997 complained of fingsr trowhle, mostly

persesthusis (mmhness and tingling) sod pain. X-ray examination of the
tingers of 1599 workere revealed abmmrmal findings in 104 eases, 00 of
whioch could be sttridbuted to ceuses urmelated to YO exposure and emly tw
of wkich ware clear cases of acro-ostsclysis. More thorough scaminetiess
have bean carried cut oo 70 patients vho had been caplayed im & P¥C.
production plaat for 0-5-21-7 yeary (average 7:7 yearw) in verisws prosessse
including sutoclave clsaning (Veltman ot al. ibid 1975, 248, 6). OF the
initial symptoms rwported, upper addomingl cosplaimts weye the seet camaes
(in 42 out of 70), followsd by tirednees, dissinees, ineveased perspiretien
and mbness, tingling end sensation of oold in fingery ssd/er tose. A
sirvey by mailed questioonaire carried out on workere i a PVC-gredsrtien
plant (Spirtes gt al. Am. ind. Hyg. Ase. J. 1975, 3, T19) swvealed deee-

Twranee patterns for all these mywptoms exnept sbdominal esmpleismta, whieh
we: e not investigated. * *

Yeltman gt al. (120.04%.) tabulated their pathologieal findings, the
mst frequant effects being (lask of platelets ia the
Blood) in 81K, increased bromsalphthalein (MMP) reteswtien (indiesting
hepatic dyafunctiam) in 67X, enlargemect of the eplesn (2 ST end Tetismle-
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cytoais (indicative of active blood Tegeoeration) in 41X. External changes
oonaisted of olub-liks swelling and shortening around coe ¢ more of the
terminal finger boows, sooccompanied by watob—glase-1ike nails and shorteaing
of the nail plates, and of scleroderme~like changwe of the skin of the
kmokles and forearw. VWith some of theee changes, complete rvgreseios oomld
be axpected provided that a owrtain degree of severity was pot exoesded.

Tistnlogical findings ahgywed hyperkwrutosis, an increase in subepi-
dermal ocspillaries and & lymphooytis infiltrets. The cwllagen bumdles weme
molles and the elastio fituws were thin, fissured end fragaemted. This
last {inding distingnished the diagnoeis from that of systemio sclercsis.
In olinioslly changed skin, the histological findings wre alwyw presest,
dxt in six out of 29 ocsses they ware foumd even in alinically uwcheaged
skin, although this showd no direet correlation with the swwerity of in=
terml findings.

Changes in the bones were noted as a bend-like saro-osteclysis,
partioulsrly at tiw base of the fingsr nail. In most cases, complete
restitution coourced after removal of tie patient from YO axposemw.
Yasoular changes wee closely connected with the bone changee, snd resged

from slight narrowing of the vasouler lumine in
oouplets abesnoe of filling of the srtaries along the
fingers affected Dy scro-ceteolynis, the degres of ssveri
t0 the severity of the booa changes. .
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aytopsnia, presenting what waes spparently thw firet
mu;nmuimﬁthﬂm. Night to
found in 8% of all persons exmmined sod valuss renged
143,000 1 lstelets/il (lower norm, 150,000/ul). Theze vas,
alear—out ooxrrwlstion betwesn the platelet eoxmt and od
«xposare or snlargmsaut .of the spleest, The anthnre
oot ahruld be m obdligatory test in VO workerw,
comts cocouxTed in only aix of 29 patients
«xposurs for 1-1+5 yesr.

2wo spesaific cases of aaro-osteclyuis
exposed to YU for 2 ywarw, only the ssocnd
exposre (Valkwr, Proc. R. Soo. Med. 1975,
mhdt-dnorlqumd'nm?lp-
sl mminess of fingerw), togwther with lytie thiakwning
of the aicin., After removul of these vorkere from exposure, the skis leaions
appearel to regress and the lytio lesions to heal, but the vesenlar die-
orders seetd moTe pruapant. In s subsequant disceasion 1t ves stated
that there was no evidance that sy ostalysts or sdditives weed in the WO
Polymarisstion prooess were capable of producing this eyndaame.

Investigations have also been carried out in PMO-prosesssing indastiries
(Lacge ot 31. 120.0i%.)s and although olin{os) mmifestations swsh o9
scleroderma~like skin changss or Raynend's syndrose were mat chesrved,
pathological findings in labaratory tests were similar 4o thoee ia wortete
itzgmmtimim-. where exposayw to YU is geaemally esssidesed

oeater.

Belstlonehin Detween VO exvosure and sOKlOSAICORS

An associstion of PYC memufacture with the inoidence of hesmangloew
satocaa was firet suspected as a Twsilt of seversl deaths la the imimetzy
from this othervise very rare type of liver tumour, bet criticlilsms hsve
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been levelled st & subeequent analywis of 1561 deaths in two VO-PVYC plamts
shoving that the nr—ber of deaths due to all camoers vas 50K higher tham
that in a comparsble but unerposed population group (XIMRA Ball. 1974, 1,
354). DBecsuse up to threefold regional variations in cenoer incidecce are
mown to cocur, it wu soggested that the data from V¢ plant workers should
have been vdth local and pot Dational aortality data (Pwrehase &
Villismecn, Lancet 1974, II, 591). It was also pointed out (Falk H
Abid 1974, IX,» T84) that 135 cut of the 161 deaths stemmed from » in
Louisville, Kentucky, oconoerned additioually vith syathatic rubler
duction, and that o larse proportion of tie workere were not direo
azposed to YU, thns raising problems of interpretation af the resulis.

Purther support for these criticiems has been offered by & etudy of
Age-standardised mortality raies for & population of 2100 male ia

Penarth, Clamorgan, exposed to VC for periods of up to 27 yearw (Dwek g4 al.

1bid 1975, IIs 1197). In the 135 deatha in men under 795 yeare of age, »e
cases of shgiossrooma were identified within the study period, althwugh ems
has ocouzrTed ainos then. Observed sod expected fTequencisa of death frem
various oxuses in the whole population of workerw ocorresponded elossly, asd
the frequency of peoplastic disease wes similar io all ssbgrowps of the
popalation. A subsequant rwport disclosed that eight of the 27 aagle-
saroomas diagnosed in Hollsnd since 1950 wete of the liver, bat nawe of the
27 patients had had sy traossble contsot with YO (Daldexwp % al. hi4
1976, I, 248).

Conclusive epidemiological studies axe not poesidls &t poeenst eviag
to diffi{culties in trecing all individnals exposed to YO, 10 Uw lang latesat
periods of ocoupationally induoed cancers oombined wiih the mlstively
Twoant use of YC, snd to a lack of informaiion on lewvels of expesure.
Bowsver, ithe urgency of the situation has prompted severul other sohort
studiss of YC-PYC workers, and their results indicate suppart for Um
Tesults of the Louisville study (EIBRA Bull. 1974, 13, 54).

A study of Telatively long-term effects (umw. Amn. % Y.
dosd. Bol. 1975, 246, 225) involwved 257 individuals, had boem
exposed to YO for at least 5 ywars bDetweesn 1945 md 1968, Of 9 in-
dividuals tTeced, 24 had dled ( with 19 expected) aad of thw nime
hnmmmmr(s-swgtm.unmwmdm
liver. "he sngicsarcomas all ococcurred in individunale wio bad weyted einee
bafore 1951 in PYC production, suggesting that ss the time from exposuse

increases in cohort members with aimilar exposures, additional cases mag
QOUaT . '

X1

The wmrthors of another study (Ot .mm.uunn.of.
333) ware able to relats tumour incidence levels of VO axpesuse. ¥4
cohort menbersy 72 warw exposed to sresnio (which is Inows te yredues an
increassd canocer risk) as well asm to VO, and syven of the tem deaths ia this
Eroup were due to malignant neoplamms (149 expeated). Of e 522 (m-
dividoals exposed to YO slone, 79 had died (89-1 axpected), 1) an & seeult
of malignant necplesss (16 expected). Ko deaths doe to asglosereema www
obsszved. Although the ramber of deatha from malignaat moplashs wes small,
Ding out of 13 werw observed in individuals exposed to high levels of W

(4:6 expected) while only five (9°4 expected) vere obesrved im All ether
£roapa.

These wthors recognised that an inareass in the tise fyem imitia)
exposuTe and in the momber of individusls igvolved would Lupsove e po-
iability of the epldemiological data, bmt in the imterim thwiy mesults ase
sopported by foux specific csses of englosercoma. In Sweden, Nywin &
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Bolmberg (Amm. B.Y. Asad. Sal. 1975, 248, 249) disgosed migiosarcomss im
two YO-PY0 plant workers exposed to YU for 18 md 23-27 years respestiwmly.
finoe both theee ceses were initially clsseified as primary livwr eaneerw,
the el mmber of snglosaTocmss assoaiated with YO-PVC produstion acy b
larger then has hitherto beep obeerved. Two further cssss were rwperied
anong sutoolsve cleaners in Cermany Uy Lange ot al. (19¢,¢it.) wvho moted
that the case historiss contairwd no information on 'VC disease'. Altheugh
evidencs showe that the incidences of both acxo-osteclynis and aaglesasvens
are Telsted to YO exposuw, there is mo ourrelation between the tw
diseasss. Of swrvm osses of acro-osteolyuis tested, nooe ebowsd sbeotmal
ver fmctions attridatadble to YO exposure (Creech & Makik, ion. ¥.Y. Asad.

« 1975, mv 88).
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imwolving deteminetion of caloium, total bilirwbin, albexin, chelesters),

fibroeis. Clearance studies waing bilirubin, MEP, indecyenine green end
cholyl glyool showed only the dissppesrmce of cholyl giywel %o Vo shmesmal.
Ihe lack of responise in mecy teets of epatoowllular funetion wae ettribwted
to the melxiive sparing of hepatoaytes in VC-asecoiated fikrouis.

(R.2. Petter)
(Part IT of this review, to be published in the mext isews of the

nimals expossd to vinyl chloride and with deacs relsting o the aschanien
of actionn and the metaboliem of tho compound.
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s {0 some oconoern, It 19 veed a8 a fengieide W esmtwel amd
Agn also coour s & waste Yp-prodast of shlerisated hydmesarten
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