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In the coursc of the last few decades polyvinyl ehloride (TVC).has

_become widcly uscd not only in industry but also in elinical medie’n |,
Gencrally speoking, PVC is inert to the tissues and has beern regarded as
a harmless substance,and consequently it has been used as the material for
medical instrﬁments such as carnnulas. and catheters, Quite recently,
howvever, some reports have appeared according to which the vinyl polymers,
and in particular PVC, may be damaging to health {4,3]. In one of these
publications the nuthors rcported t-at granulation tisguc developed around
PVC particles implanted into the muscle tissuc of experimental rabbits [1].
According to Roe et al. [2], subecutancous implantation of polyvinyl nlastic
sponge in rats wvas followed by the development of sarcoma in some { the
animals. As far as ve knov so0 far there have been no reports in the -
literature concerning the development of granulomatous chnﬁges resembling

" pneuroconiosis in the lungs followin; prolonged inhalation of PVC powder.

L) —

CAGE RETORT
B.S., & man aged 31, was adnitted to the elinic dbecause of breathing
difficulties. Chest X-ray: on both sides there were splintery, filamentous
fincly dotted shadows becoming conser toward .the hilus (Fig. 1); pncumo-
und nnnlocnrdionurnphy.tnilcd to shov riphte-aided or left-gided shunt,
Respirntory funclion: ut rest the findings vere norual,'but on cffort Lhe
function appenrcd to be impoired (sce table). Blood pieture: crythroeytes
6,800,000, leukoeytes 6000, I 13.55%, color index 0.9, ESR: 9 mm/h,

To investigate the changes {n the lngec, diopsy vas taken from the Lip of



the lingula. Tvo light-groy picces of lung tissue of pea size and

plunstone size respcctively were investigated. Morbid histological
investigations ¢f the lung samples rcvealed diffuse fidbrosis of moderat
degree and several lesions arranged in small foci.
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At seJcral points it eould b§ seen that the center of the lesion was
occupied by a foreipn material. Some of this material was sliphtly
cosinophilic and somc shoved veak basophilic stuining. There vere also
parts positive to PAS. Part of the foreipgn material dissolved in the
course of embedd.ng and disappeared completely. No fat granules were
found in sections at the various sites corrcsponding to the forcipgn

' materiul, and under the polarizing microscope the foreipn material did
not provc to have double refraction. Individual particles of the material
did notL reveal any erystal structure, They were oval or polyronal in

shape and 15 = 25 w in dinmeter, The foreipn mwaterial was gurrounded by
granulation tissue consisting of histiocytes, lymphocytes, plasma cells,
cosinophil cells, and foreign-body giant cells. In the same granulomas
there vere also connective tissue fibers, in places arranged concentricelly.
In other parts of the lungs riumerous heart failure cells containing
hemosicerin could be seen in the lumens of the alveoles (Figs. 2 and 3).

Table 1

Potiernt B.S. Results of examinations concerning the ‘ *
respiratory function before the biopsy

‘VC: k600 m2 (+ 10%) v ' -_
CFIVI®: 3950 m1  (797)

Regsidual volume: 730 ml

Residual volunc/total capucity: 1'% 4

Total capacity: 5330 md (97%) ]

Resistance: 20.6 mm ilo0/liter/sec. Ci! = 0,032 t/mn 10
.gxyergospiroaetric investigation:

. 5w

VO = 900 ml
PaO2 = 72 lig mm
PaCO2 = L1 lig mm

At 90 VW the Entxcnt becomes cyanotic and his PO

- . is equal to 49 HC mm. . X UCC
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Translator's note: Abbreviati n uncertain, pocsidly "inspiratory
resorve v lume”




After the arrival of the histologieal rep rt thé.pnticnt_wnn

questioned and stated that about 1 ycar earlier he had dbeen working in o
plastics factory where he had to shovel PVC in the form of fine powder,
generally in draughty places. . ' . _ . :

Having thus obtained additional anamncstic_data, ve trcaﬁed the sections
vith 10% solutions of cyclohexunone in benzene, which i3 a solvent for PVC.

Under this treatment the foreign bodies completely dissolved and dis-
appeared from the sections. '

The patient was trcated conservatively and kept under observation; his
ecopndition on th2 whole remnined unchanged. .
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Fig. 1 = Chest X-ray of patient. BS: on both sidcs the structure seemed
. to consist of strands and small dots. '
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Fig.2 - Forcign-hody granuloma in the lung tissue {H.E. x 100)

Diseunsion

On the basis of the case history and the histological picture ve regarded
the lesions as pneumoconiosis causcd by aspiration of TVC dust. The shap
and the staining properties of the foreign~body particles scen in the
center of the granulomas did not rescmble any other particles kaown 10 .
cause pncumoconiosis. There. is no specific stain suitable for the histo-
logical demonstration of PVC, dut the successfui.dissolution of the
foreign material vith cyclohexanone suggested that the material vas *
indeed PVC. ' ) . -
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715;.3 - The nrnnulonﬁ under higher pover. Forcign material and the
surrounding cellular elements are clearly visivle (H.E. x 450)
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ns it secned 3Wp9331bla to demonstrate cv n by chemieal mecans Lhe
presence of ™C in thc lung samples investipgated by wus, we collectnd
samples of TVC dust from the place vhere the putient had been working.
Hicroseopic examination of the dust particics shoved “them to he morpho-
logically similar to the foreign-vody partieclcs found in the lungs. }
Tnis material is treated with solvents and stabilizers .only nt later
stapcs of‘thc production, and thus the harmful influenece of these
fuctors, assuncd by other authors (1], could .ot possibly play & part in
our case,

T A
Ve believe that the-bast approach to this problem wvould de aspiration of
tiie PVC dust. iu question by experimenzal anfwals followed by histolopical
“investiration of their lung tissuc, and wo arc AoV CArrying, out oxperimnls
in this dircetion. Our prc:ent_oh:chaLions can of course oniy be enhrirmcd
by experimental investigations and possibly further observation: n human
patients. On the basis of the information available so far it may well be
asked whether PVC 6ust can csuse pneumoconiosis, which would mcan that the
. crouﬁ of pnpumoconio:is-cnusinc agents couid be enlarrcd hy inhaled PVC,
Such lesions could be important not only from the point of view of
diffcrential diagnosis dut also as regards industrial hygienc.’

It should be emphasized that in our case ihc foreign bodics found in the
lung tissue —-vpresumnbly PVC ~- were surrounded by a marked and severe:
tissue reaction: this indicaotes that the material can irritate the
tissues. It can be assumcd that afuver prblonged exposure the described
process may end in ccar tissue formalion. Iﬁ our case the dynpﬂ:h, the
secondary polyglobulia, as well as the impniimont of the respiratory
function indicates the severity of the disorder. .

[

Summary .

Lung biopsy on a 3l-year-o0ld male patient who over a period of a ycar had
been exposed to the aspiration of PVC dust, revealed changes corr sponding
to forcign-body granulomas, The authors raise the assumption that

aspiration of PVC dust may lecad to pncumoconiosis.
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Ve mre dndobted L Riss Fuma Tarezy (Masties Rescarch Tusts bube)

for valuable advice on questions f chemictry.
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