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In the course of the last few decades polyvinyl chloride (I'VC) has
_become videly uscd not only in industry dbut 8lso in elinical medic’re.
Gencrally spezking, PVC is inert to the tissues and has been regarded as

a harnmless substance,and consequently it has been used as the mat rial for

medical instruments such as cannulas. and catheters. Quite recently, -

however, some reports have appeared according to which the vinyl polynmers,

and in particular PVC, may be damaging to health {4,3]. In onc of these

publications the authors rcported t“at granulation tissue developed around
PVC particles implanied into the muscle tissue of experimental raboits [1].

According to Roe et al. [2], subeutanecous implantation of polyvinyl plastic

sponge in rats vas followed by ithe development of sarcoma in some [ the

animals. As far as ve know so0 far there have been no reports in the »
literature concerning the development of granulomatous chnﬁscs resembling

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

CAGE REPORT
B.S., & man aged 31, was adnitted to the clinie because of dbreathing

difficulties. Chest X-ray: on both sides there vere splintery, filamentous

fincly dolted shadows becoming denzer toward the hilus (Fig. 1); pneumo-
und nnniocnrdionnrnphy.fniled to siov ripht=sided or left=zided shunt,
Respiratory fuaction: ut rest the findings were nornal.'but on cffort the
function appenrcd to de impaired (scc tadble). DBlood pieture: crythrocytes

6,800,000, leukocytcs 6000, I 13.55, color index 0.9, ESR: 9 mn/h,
To investigate the changes in the bngs, bi psy vas taken fr m the Lip of
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the lingula. Two light-gray picces of lung tissuc of pea size and
plumstone size respectively wvere investigated, Morbdid histolocicnl‘
investigations c¢f the lung samples revealcd diffuse fibrosis of moderate

degree and several lesions arronged in small foci.
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At scveral point; it could be seen that the center of the lesion was
occupied by a foreipgn material. Some of this material was sliphtly
cosinophilic and some shoved weak basophilic stuining. There were also
parts positive to PAS. Part of the foreign material dissolved in the
course of embedd.ng and disappeared completely. No fat granules wvere
found in sections at the various sites corresponding to the forceipn

" material, and under the polarizing microscope the foreipn materjal did
not prove to have double refraction. Individual particles of the.materinl
did not reveal auy crystal structure. They vere oval or polyronal in i
shape snd 15 « 2% p in diameter, The foreipn mntcrial.vns surrounded by
granulation tissue consisting of histiocyies, lymphoeytes, plasma eells,
cosinophil cells, and foreign-body giant cells. In the same granulemas
therc vere also connective tissue fibers, in places nrrnngcd concentricelly.,
In other parts of the lungs numerous heart lailure cells containing
hemosicerin could be seen in the umens of the alveoles (Figs. 2 and 3).

Table 1 .
Patient B.S. Results of examinations concerning the
respiratory function before the biopsy

'VC: h600 =2 (+ 10%) o ' -
_FIVI®: 3950 m1  (79%) .
Residual volume: T30 ml
Residual volume/total capucity: L7
. Total capacity: $330 ml (975) .
Resistance: 26.6 mm ilg0/liter/sec. Ci? = 0.032 L/mm 10

.Oxyergospirozetric investigation:

Ls w:

‘ Vo = 900 ml
PoO2 = 72 lig mm
PaCO2 = Ul lig mm

At'90 W the patient becomes cyanotic and his PO
is equal to 49 HC mm., . UCC
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sTranglot r's note: Abbroviation uncertain, possidly "inspiratory
reocrve v lume"
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After the arrival of the histological rep rt the;pnticnt_vns
questioned and stated that about 1 year earlier he had been working in a

plastics factory where he had to shovel PVC in the form of fine powder,
gencrally in draughty places. ' ) , . ,

Having thus obtiined additional anamncstic data, we trcaicd the sections
with 107 solutions of cyclohcxanone in benzene, which i3 a solvent for PVC,

Under this treatment the foreign bodies completely dissolved ond dis-

appeared {rom the sections,

The patient was trecated conservatively and kept under observation; his
condition on th2 whole remained unchanged. .
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Fig. 1 = Cheat X-ray of patient. BS: on both sides the structure secmcd
. "to consist of strands and small dots. '
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Fig.2 ~ Foreign-body granuloza in the lung tissue {J},E. x 100)

Nisecusnsion

On the basis of the case history and the histological picture we regarded
the lesions as pneumoconiosis caused by aspiration of FVC dust. The shape
and the staining properties of the fareign-body particles scen in the
center of the granulomas did not rescemble any other particles knowvn to .
cause pncumoconiosis. There. is no specific stain suitable for the histo-
logical demonstration of PVC, but the successful dissolution of the
foreipgn material vith c¢yclohexanone suggested that the material was .
indeed PVC. ' ) ' .
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?ig.‘s - Thé 5runuloa$ under higher power. Forcign material and the
surrounding cellular elements are clearly visidle (IL.E. x 450)
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a5 It peewmed ]xs‘qw‘usible to demonstrate cven by chemiesal mcans Lhe

yresence of 'VC in the lung samples fnvestipaled by us, we collectnd
sumples of PY/C dust from the place where the putient had been working.
Hicroscopic examination of the dust particlcs shoved ‘them to he morpho=
logically similar to the rorcichbody particles found in the lungs, -
Tnis matcerial is treated with solvents and stabilizers .only at later

stages of the production, and thus the harmful influcnce of these

factors, assuned by other authors (1], could not possibly play a part in

our case.

Far g vy
We delicve that thc;:;st approach to this problem would be aspiralion of
tie WO dust iu qucstion‘by oxperimencal an‘mals followed by histolopienl
“investinntion of their luapg tissuc, and we arc nov ¢arrying out oxperimemts
du this dircetion. Our present observations ean of course oniy be cuhrirmca
by experimental investigations and possibly further obscrvatiovni on hmmku
patients. On the basis of the inlormation available so far it may well de
asked whether PVC éust ¢an csuse pnecumoconiosis, which would mcan that the
grouﬁ of pneumoconicsis~causing agents; rouid be enlarred hy irhaled PVC,
Such 1csion£ could be important not_only from the point of view of

diffcrential diagnosis but also as regards industrial hygiene.

It should be emphasized that in our case the foreign bodies found in the
lung tissue == presumably PVC -~ were surrounded by a mnrkca and severe-'
tissue renction: this indiecates that the material can irritate the
tissues. It can Le assumcd that after prblonged exposure the deseribed
process may end in scar tissue formation, In our case the dyapﬁ:h, the
secondary polyglobulia, as wvell as the impni}nent of the respiratvory
function indicates the severity of the disprder..

[

Summary .

Lung, biopsy on a 31-year-o0ld male patient who over a period of a ycar had
been exposed to the aspiration of PVC dust, revcnlqd changes corresponding
to foreipn-Vody pranulomas., The authors raise the assumption that

aspiration of PVC dust may lcad to pneumoconiosis.
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