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~ Palyvinyl ehloride (PV) h2s heen 2 popular ploctic for 22 yoer

Lo emnm e ey b e hre g g e
now wocaule of 1Us Civerde appriveciuvi LOSDLULILLLES, 1L 1S Lhere-
Tore produccd in large industrial volumes worldwide, (3)., That ur-
til 1986 no observations were mode pr]l" in the western worlc ccn-
¢erning its chronic toxicelty muy be atviributed to the widely zcecept-
€d beliel that the production of PVC invoives merely relutively in-

ert suvstances,

The re-publicstion of a Rumanian study, first disclosed in 19€3(18),
our years loter(19) desls with affliceticn ceused by prolonged con-
tact with PVC, The study. citing such affllcations as e.g. the Rzynaud
Syndione, dormat:tir, (aclcrooc“mn), thrroid insufficiencies crd” hens -

—'—'""-':—-:- H
tomesaly pioneercd other uuch studies originating from I: ance 2,1 y

ta/
Britoin (7), United Ststez (3,5,6,13, 14,22) and Germany ( ', 177 .
However these reports summar¢”rd the alfllicticn on th 55
paticnts exszmined ze being "occupationsl acrocuteonlysis ;0T ’n-
goptn oymptomotolerny pointing Lo liver {unction Gi&itfuah("“
ly verificd in 8 out of thesc 55 patientc (7,8,9,10),

The dicgnosis "occupotionnl acrcoctoolysic” overrules findings made
104

in 1849 in the US3S: whiceh roloted vepriilicd Llive danmufies to PVC M-
facture ond which wore élapnosed 83 wore or 1o pronounced hepotitices,
in 15 out of LY paticnts. Llso donered wore clied Rumonilon finla
ince dealing with toxicliy related hepotome:d ( ik 50 cul of

168 puulvnt") (18 ano 19) ond Kuoeian ““po"“ﬂ eliing portiolly robe-
clinicol "chronic-cpitbalisl-hepativides in 154 of workers examined,
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ies, Lues reaction tests,
- tases, serum iron and copper, thymol, albumin tests and eleciro- T

Resulis

The in several PVC plant woriers substantliotive esophageal varices
and splenomeialy together with uncheracteristie liverperenchyma
changes and the vague litercry refererce to "sub-clinicol" liver
domagec nmeotiveted us to further pursue the morpholopgical subst.ate
of liver changes by means of laboratory analyses, radilolony and
scintigraphic examinatlions, laperotomy and target liver punctures,
hccording to this procedure 20 out of 45 autoclave worlers in a
PVC manufacturing plant between the ages of 30 to 56 and whoste ex-
posurc- to the chemlcal varies from 1-1/2 to 21 years, have becen
examincd to date in order to determine the presence of liver ir-
regulerities., Tables 1 and 2 present corresponding findings.

In addition the following parameicrs were rc-examined, in most in-
stances more than once, and found to be near normal or normal:

Sedimentation tests, hemograms, sugar tolerance.tegﬁs, urine analys-
'LDH", cholinesterase tests, acid phospha-

phoretically éivided sub-Ifractioning; cholesterol, g-1ipoprotein, tri-
glyceride and plasmatic coagulation factor testing. To define sclero-~
oerma the following immunology parameters were analyzed:

Rheumatic {factors, anti-nuclear factors, LE cells,immunoglobulin
fractions G A andé M, complement fraction El A and cold antibedies,
Thege analvses were howvever later abandoned as 1t became increscin
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viere conaistently negative. Only one patient examined showed signs
of cholelithiasis (case 15); a changesble solitary concreiion vhose -
discherge was not obstructed.

According to ta2st results indicated in Tables 1 and 2, it may be
deduccd’ thot in most poticnts' cases nelther the biochemlical para-
meters followed to determine liver function nor laparoscopice angd
histological findlings warrsnt specisl sttention. The in,isolated
casec found devietions from the noemal were all very slight, incon-
sistent and ambiguous. Only a conbined study of liver profliles and
related histological evaluatlions acquired any significonce when ap-
pralsed on the bacis of job-relateo exposure o a given product(ss
otherwise such findinzge might be rocarded os rather insigniflicant
anamnecis, The outline of attenticon-worthy findings according to
Trequency of occurrence (Table 3)shiows, that in the grouping pre-
sented, the designated acroosteolynis was not the main symptom of
occupationzl diseases within the DVC manufacturing ficic (2-8,

»

13,14,22) but Lhromboeytopenig and more or less pronounced chyonic-
toxle liver doameres (12) with splenomegaly and sIgns of portal hy-
pertension in soie CoSes. T e— L

_—‘-‘“—_’“—‘_'—“-—-“'N—___-———-.




Conclusions:

Since it has »een impossible to compile any meaninpful data
relating to work-area concentrations to datce &nd since our
knowledge of the PVC production procecs is only sparse, ques-
tions concerning etiological relsationship and pathogenecity

. remdin unanswvercd for the time belng

The morphologleal pleture le however linked to aeceptance ofl
chronic-toxic liver impairment as might result from e.g. con-
tinuous or repeated contact with chlo“inated hydrocarbons.

Aside from other as yet unclear subjects is the formal genesis
of liver function changes and one gquestion stands out from ot-
“hers namely the question of why portal hyvertenzion occurs in
gome cases, This point is of speecizl theoretic and practical
clinical interest, Classificatdbn of these cases in the cate-
gory of intra-hepatie, pre- or *ntrasinasoidal block formations
and how this relates to the histolog ical picture cn tie bagls

of 'septsl fibrosis in the portsl cana ; anc system: ISurgl. " ® wlth
collagenization of the sinusoidsl rural (1,**,16.;U g .coun-
tered in thesec cases has not been con0¢u:ive1 demined .-uge
of the fact that portal’vein precoures in Lhcce patlen  .as not -
yet been measared, :
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. poin W ashbuwption of iver fiby : )
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Corresponding preventive clinicel studles in cther P7C manufactur-
ing fecilities snd processing plants appear teo warrent actlion
Periodic and subsequent checxing of our patiencs erd extensive
animal experinents to gain more in-derth knowledge ol cause ans
prevention are planned,

1) From a totzl of * 120 PVC workers from 3 given plant, to date
45 have been eyamlncd in the Clinic of Dermatology of the
Bonn University because of gkin sensitivity monifectations
and also on the basis of prophylaxis, Fort of thece workers
showed signs ol etiologlcecally undetermined liver functlon dis-
turbances according to clinical znd/or biocchemical tests, By
fay 1975, 2C workers ha¢ been sublected to laparotomy ss 1t
was considered that thelr symptoms werranted such action. Tre-
guency of liver Tunction impalrménts cannot be mede on this
asls, !
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Lneanesto, eldndcal and Liorkemicnl MMndines ebtatned o0 Y T Lslerr,
biliruzin, trancundnoace ond alkeline phornbebace, v w K
6 anelyses ond ¢ enolyses were moce Lo determine liver fungllons
bromophtnalein sodiwm or disodium phenoltetrabromopintholein,
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Signe ol capsular
fibrosis, splcnomegaly

Obvious capcular fibro-
Sls, initlial reconstruc-
tion,conzidereble spleno
megaly

Obvious capsular {irbro-
sis,initial reconstruc-

|

cenlro-jobular coilrafenis
of ginucold mursls,proupc
fatty degeneration

centro-lobular collapse,sligne

Inereasc collagenic {ibrils in

portal system

e ——

tion,*red cpots and reti-

culation, splencregaly
Reticular copsular fibro-
sis, hepatomegaly
¥regeneration

Initial %o complete re-

~construction, portal hy-

. .
pertension, =2scites,ob-

.

vious spledomegaly

Retlcular to surface co-
vering capsular Iibrosis,
initial regencratvion,ini-
tlal portal hypertensicn,
obvious splenomegz2ly

Spotty capsular fibrosis

Slight capsular fibrosis,
siight eplenomegzaly

Obvious capsuvlar {ibrocsis
initial reconciruction,
splenomegaly ;

Indlcoted capnsuler fibro-~
silg, and vceoosible Indtlal
reconctructlon

Collagenization of sinusoid
murals, slight fatty ceg.of
cells, slight s{farcell sidero-
sis ‘ ‘

Slight portal fibrosis,fatty
deg. s8light starcell azctiva-
tion, hydropic swelling

Septal and central fibrosis

Irregulsr to septsl fibrosis,
roundcell infiltration intoe
portal sysftem, white blood
cell necrosis, starcell acti
vation

Indication of portal system
fibrocis, isoleted Totty do-
gencration -

Indication of scptal/portel
Cibrosic,contrnlobular collo-
genlzation of sinusoild rurc!
fatly deq., £lipht starccll
activation

Slight septol flbrosic,massic
collapenizaticn of cinusold
murals

Maceive Libsn fr of the reric
canals, scpin? intralehular
fibrosis, #.¢ -ctive activiix
not in evicone, slight oiv-
semination oi fatty deg.
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Irrepulor capiular fibrosic,

hepatomesaly

(W)

Slight capsular fibrosis

Obvious capsular fibrosis

Slight capsular fidbrosis o

Obvious capsular fibrosis

Fine fo medium granular re-
construction ’

Uncertalin pathological finding

Hepatnmegaly,-questionable re-
construction, fatty deg.ln the
liver

¥

Septal fibroolis in perual corn
narroy intrenlobuldor cepto,
Slight chujezboronao, ity
digsoeminuted Iawty deg,

Slight fibrosis 1n port’ca-
nal, slight cholesterosics,
fatty deg. single cell necro-
sieg, glycogen deposits
Isolated intralobular librosi
massively disseminat2d fatty
deg. ' :
Indicated septal flbrosis in
portal canals, massive fatty
deg., starcell activation
(grouped)

. Slight portal ceznal fibroszis,

massively disseminated (small
f6roplet) fatty deg.,siight
starcell activation, massive
glycosen deposits. :

- Cirrhotic/septalrecconstructic
. lumpy cell regenerates .

Septal fibrosls, massive col’
genizstion of sinusold mural:
widely dissemlnated fatty O¢
slight starcell siderosis.

Indicated spetal IibrosI',
slight (large droplet) fatty
deg,,slight starcell activa-
tion :

. Indicated septal fibrosis/

portal canals, mescively d6ic
seminated (large dronlet) Lo
ty deg.,;single cell necrosis.
starcell activaticn
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Symptomc - T Count

Incrcused phenoitetrabromophtholeln retention 19

Thrombozytopenia 16

-

Liver-spleen changes determined .
via laparorrhaphic tests % ' 14

Splenomegaly in selective spleen-secintigrams
(present in 2 patients' liver-scinitgram as well)

GGLLEL SBH

Clinical splenomegaly
Clinical splenomegaly

Acroosteolysis
Esophageal varices
(2 patients also showed signg of fundus varices)

* All 19 cases showed signs of slight to massive heratic changes, accord-
ing tc histolozical findings. :




