an

the thrombopeny is also so caused, but it is probable that

it deals with a turnover disturbance or an'inCreasé‘in,disiméhi“““

tegration in the periphery.

It was observed in the anamnese thit thrgé patients re=
ported rec1div1sic pain in the left upper abdomeﬁ~and one
patient reported pain in the right upperkabdomen“and a feel—
ing of fullness, as earlier diseasestof:ﬁieber’&nd ﬁiié," Yet
long~time intake of medicines or extreme alcoholiam were nbt

discerned. However, three patments wifhout the sclenedera-»

~like skin condition and.acrocste01331s had regérd»histnriesy

pointing to a chronic liver ailment (Esbphagué'variéeé'blgeaé"

" ing, splenoral anastomosis;portal hypertonus; esoﬁhagqs

varices, splenomegaly.). The bromosulfaline retéhtion was
clearly increased, but by comparlson tThe values. for serum—
transaminase and<phosphates were for the most’ gart noth&ng
out of the ordinary. This discrepancy could alsa be pravenh
in the other ten pat1ents. Four patients had esophagus
varices, and in'twelve cases sp}enomegaly was proven scin-
tallgfaphically. The laparoscopic and liver biopsy results
of five patients, which were available to us at the end of
1972, showed remarkable agreement: surface area of the liver
clearly or finely waved, capsule fibrosis, increased blood-
and lymph~-vessels, histologicaly a slight to clear fibrosis
of the portal system and indifidual cell necrosis, and slight
coarse fat droplets. The result, that we could further ver-

ify at this time let us express the following theory: ‘Except
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for the slightly toxic alterations of the liver cells, this
results from the expansion of the connective tissues in the
poftal system into the diffuse circulation in the liver. In
advanced stageslfhis leads to an interhepatic block (most like-
1y becauselgf the hinderances in the height of tﬁejportél
system, possibly similar to a sinusoidal block), with esophagus‘
varices._ It remalns to be found if the splenomegaly is only

is
a secondary condition or 1f this prlmarlly the direct result

of toxic changes, =

Of nine batienfs examined in the lung functith'ianamnese,
x—rays,.spirpmetfy, entire’body plefhysmOgraphy, aﬁd'ﬁlood
gas analysis) after references pointed"to‘mainly gestiictive
alterations, eight of these patients showed partiélripsuffi-
clencies. Further research must be undertaken to determine
if these disturbances can be traced back to the fact that
similar changes occur in tﬁé lungs'as in the collagen and
elastic supportlng tissues of the skin, that 15, that a
beglnning diffuse lung flbr051s is the cause of these dig-

turbances.

The Initiating Factor

. This paper is concerned with an industryécansed;disease,
in which the symptoms include (arranged in order of most common
occurrence) thrombopeny,. ‘splenomegaly, toxic llver damage,

ventilation bleckage, circulatlon obstructlon, and skin and

‘bone alteration. ThlS complex of symptoms has not yet been
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béen assigned to a kxnown syndrome. 1t is unexplained etiol-
;gically and pathogenically. .

Is 1t possible to cbtain a certain insight in the etiology
and pathogenesis by a comparison of our results with those
previously recorded in literature? What is then possiblg to
be the initiating factor? ' |

At a sinultaneous pfessure anéd temperature increaée,
liquid vinylchloride is polymerized to polyvinylchloride with _
the addifion.of water and various additives, dependiﬁg upon{
the different properties desired. In different countries,

‘ ;pdepengent'of'the.additive type, the Raynaud syndrome.and
aCroostedlysis was presént in wbrkers cleaning éutoclaves.41 
The symptoms appeaf s0 characteristic that if 1§éd in the :
ﬁast year tqvﬁhe disease desigration of "0cc§pé£ionéll§-_
eonditioned acroosteolysis" and was advaﬁcéd to a diagnosis
position_(ZS); It is noﬁ‘éssumed that the additiyes;,differ-
}ng by tyne, counffy of production and methods; élay aﬁ,import-
.?pt role, but the harmful combination of these withvthe vinyl="
chloride can,not be completely eicluded. Thgrefore vinyl-~
chloride, the-énbstance presenf in the largesﬁ amounﬁ, be-~
comes the maiﬁ poinf of our interests. The mohomer vinyl-
:hloride is pumped over a closed system of an'autoclaﬁe. The
exit possibilities of the gas - and thus the inhalation
possibilitiés - coﬁsis£ then in more placeé within thé pro=

duction process:

1. Permeability of the autoclaves (intake and offtake)

5CC
3-0598



2385

*(92) uOﬁuquHHuaﬂ nmaswﬂoo Tejxodtasd se TTom Se UOTIRZITONIBA
Awmeoz gpwy wﬂmowomavvaw J9ATT U3 nﬁ,mOﬁpmuomwmmv.anpoM
~0J3usd sonpoad 03 mﬁnwwmom Sem ua memsauwmxm wJaj Suof ujl
*(02) waa0ad 8q PINOD aOAuwﬁzmmoo pooTq wcammouomv Se TToA

ge’ hmhmnvﬂm pre. .uw>Aﬁ wmnzH °U3 ut. doapwmwsoo pooTq’ .amvo¢
mnzﬂ .wﬁmaﬂdm wﬂﬂ>Ho>nd mpﬂmaﬂhmmxw Jo asn au3 UITA .
*Futuostod Jo 3Ins

emm wuwm vmﬁd.anhow aup  *(11 *6 ‘9) smozdumfs vmnﬁaumvuw

Usdq ARy UOT3RINTE0D voown pousssaT pue ‘uinq monmmvtmzw

se Sutresdde ulNs ‘UOTIe]USTIOSTD .wmmnﬁﬁvﬁm aTqeadT30u hnmw
.ov.uﬂmwﬁ ‘sS9UTZZTD mapﬂmnmPQH.w uTeIayus .wvﬁamHQOAhaﬁb_wm

TOT3EITX0JUT 373 oa.wvnnwmmmwu 9T3uTs SpPuUTy suc mnspmnmaﬁw.

oWy ur (12 ‘ol ‘L) SIo%208 UT msonﬁdwm prenkey oq3 pus

mnOﬁuozpuwpo oﬂuopsquﬁqu o3 wnﬂnnwonou mvma neaq hﬁvmpmom_
-3 obmn mpuommn .wmmp aoUuTs. _JANNV umuﬂnwoumn usaq SUOT 2A®Y
mpoommm oﬂuooumn wna...msmﬂnwwno TewTue pue Uemmy U0 mvﬂnoﬁww
ldhqﬂb mo puommm onu udond nkonx hummnﬁm agJe S31oeJ awog i

K *o5e9osSTP

. von TIOSAP hpmhmn mAu S93eRTUT SPTIOTUDITAUTA el mﬁpﬂmmom

| hﬂmpwﬂmaoo ST 3T uqﬂomsmap TedTuys923 aY3 wWoIJ .@nommnmna

e

*SaT3397 oy3 3o mﬂdms omu uo uoTqe3tdrosad Jawmftod oYy wWoIy .m
muw“”w”J . *ssafoTdus ay3 TT UOTYR)USTIOSTP
s Suryser-3J0Us pue SSaUpoIT) USPEST 03 Spedl nMpmo pue
(9) @PTIOTYITAUTA 906 03 dn JO S3STIUOD sed Tenpisax mnw
*apTI0TYoTAuTALTOd POYSTUTY 8Y3 JO S2950ad SurdIp ay3 UT 9v

T1oa se Saaelo03mMe 93 IO 3uTusdo puw IUTITeydSTp 243 Ul *2
*g92593003d £I240031 pue uoTjezTIsWATod SuTpanp

l!.. &

g



~ io :
Hfﬁ ~

l

Recently, reports were made concerning skinp, lung, and bone
tumors and obstructions in the bone structure (27). These
results, based on animal experiments, lead again in 1970 to
a depression of the MAK (maximum occupation concentration)

to 100 ppn (13). It is.hot yet known to us the regulations
concerning ghs concentrations at the obccupational site.

The symptoms related in thevfraﬁework of this disease
{Raynaud syndrome, toxic liver changes, obstruction in the . -
bone compositions and prenarcotic syndrome) nay then be pso-
duced by vinylchloride. Thus, in the knowledge of the occu-
pational site we can express the conjecture that long term
exposure to vinylchloride is at least a, if not even the
disease~initiating factor. The fact that the name "ocsu-
pationally-caused acroosteolysis“ hints only at a_nbt _
necessarily determining symptom shows that a new name should’
be coined. We have proposed the designation "so—cailed
vinylchloride disease" for this syndrome because this dlsease,
dnfluenced by the participation<of numerous organs, obtains

the character of a system disease.

Pathogenesis .

The pathogenesis 1s, as bhefore, unexplalned On~£he
basis of our research we dlscussed the theory that the disease
as a pathogenetlc pr1nc1ple ‘in the furthest sense 1s caused
by an obstruction on the connective tissue or the vessel
connective tissue. In-addition, as our theory shows fhat

the toxic agent is effective not only per inhalationem, but
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also perkutan, the fact exiéts that only uncovered main arteries
exhibit écleroderma-like.coatings and that the band-like os-
%eolysisiis onlyrfound on the finger phalanges.- We saw sclerO-
derma-like skin alterations as well as acroosteolytosis only
in workers who had worked a long period w1th the cleaning of
autoclaves, This can perhaps be explained by the fact that
600-1000 ppm of finylchloride could be measured in_the<area
of the autoclave Qalls (5). As an indication based upon the
‘obstruction of the connective tissues, we saw the qualitatiﬁe.
and quantitative alterations of the skin and the multipli-
cation of collagenic fibers in the portal system of the liver.
The 1ncrease and expansion of the caplllarles was v151ble by
capillary microscopy and histology in the upper cutis, in
addition to The peripheral circulation obstruction proved
cllnlcally, anglographically, and thermographlcally. Even
the alteration of the bone (osteoly51s as a result of trophic
obstructlon by damage to the vasa nutricia) and the lung

(restrictive and obstrlctlve ventilation blockage) can be
-synonomously explained., The progn031s ‘of the disease -

gudged quite optimiétically by earlier literature-appears

qulte serious to us, especlally with respect to thrombopeny,
feplenomegaly, and portal hypertensmon. According to our
”obserVatlons of alteratlons in the. bone, thls dlsease should;_ E

be Judged with reserve,

‘Consequences for the Practice

The triassic formation of this disease system, serious
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prbgnosis and relatively high mortality (from ourc}nvestigation
certainly more than 10%) has led prevailingly youanen to sol-
icit us to place the fbilowing suggestions:

1. Execution of epidemologic and preventative medical experi-
mental tests. In our opinion, it is not sufficient any more
to search for oﬁly Raynaud syndromes and knotty skin alter-
ations because these symptoms , as characteristic as they are,
already show the advanced stage of disease. Perhaps more -
importanf, controls to determine the thrombozytic count in
éegﬁlar time periods should be given to all employeéstof PVC~
producing industries. This should take workers with a con~-
stant thrombopeny out of this branch of the industry, as this
&ppears to be the first objective symptom, before furﬁher and
more serious infernal damage occurs. _

2o ﬁo employment given to those with liver diseases or circu-
iatory problems. | |

3+ Regular gas concentration measurements in different werk
'sites to aveid exceeding the MAK limit. Experienced tech-
nical improvement with the goal of greatest possible automation,
Aﬁdimprovément of the Qentilation conditions to reduce the
possibilities of gas inhalation to the lowest amount possible.

4. Compensation to diseased workefé and recognition of this
disease as liab1e to indemnity by inclusion in the iist of

// .
5. More research, especially with animals, using vinylchloride
with special consideration to the skin, bones, lungs, liver,

and spleen.
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