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SUMMARY

Asphalt or vinyl-astustos floor tile containg fifteen to twenty-five per cent asliesten, Hut the aumeral
fbers are fiemiy embedded in the binding manaia). Indallation of thewe tiles wiild, theefore,
seem to be an unlikcly source of a hazardous dismt expontie, Cawe teprrts of twe installers of floor
tile, onc with biopsy.proval mossthelioma amd another with extencive plenial alafatione arc
presented. Bath wortkers had (requently sanded asphalt and sinyl tile timas priot to incallation
of new floor conering. An investigation of the work pracess tevealed that ey simuolatal comdic
tions of woik. asbeston dust conceutrations ac large as 13 fibers por mi wore fowosed dn aic wmple
passcd through membrane fliert wern by 2 person engaend in sanding vinsl adwstoc, Character-
istic ashestex filierx wete sen in ddectron phiotomicographs of thew samples. Thoee (oudings sug-
gest that before the tile sanding pricadunie s performat adequate tespitatmy preteetion <hould
be provided or alicrnate, available installation methode should he uwd.

. latroduction

Asphalt or vinylashesins floar tile containg
15 10 25 per coent ashestos: however, the
mineral fbers are hrmly embadded in the
binding material (1). Installation of thesc
tiles would, therelore, seem to be an unlike-
Yy source of hasardous dust exposure. Re-
cently the writers studicd two installers of

(Recened for publication Nenwmier 23, 1970}

1From the Malical Servie Mavadwiwee
General Hospital and Departmuont of Mcdicine,
Hanard Medical School: and the Departments
of Emvironmental Health Servias and Physiol-
opy, Harvanl Schwnl of Public Heatthi, Bowton.
Massachusetts.

S Supporterl in part by UK, Public tcaleh
Seriue Grant FOLALISE 3l Envienmental
Center Grang ES-00002,

floor tile, one with bioprv-proved meotheli
oma and the other with extensive pleural
calcifications who lud no ather known o
pestine 10 astiston, Fese workerns had e
equently sanded asphalt and vinyl tile floars
belore installation ol new floor cneting, In
this report, thewe caxes and the reaults of an
investigation of expesiice ta asixstos during
tile saunding are prewental,

2 Reqirnts for nupines sbonid be addrevesd
teo Ih. RIvmemud L, L Muiplyy, fhpannent of
Fhysiohgy, Hanaod &hanl of Pulilic Health,
660 Hutington Avenue, Beninn, Masachusctts

- 0215,

4 Rewateh Fellow in Matidine, Mawachusetta
CGeneral Hesplial and Haovad Medical oo,
Supported by Natimid tnvitutes of Health con-
act PG 1448, *
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Case Reports

Case 1: A {{-yrar-old man was admtied because
of cixaxt gin of anc week's duration. He had
worled from 148 to 1967 as 3 Hoor tike installer
sml routinely samded old tile buefore roanfading
8. Thete was vo history of othey oecupationat
dust cxjunuie. He lad worked in a nonduaty
ares of a shipyand fiom 1443 10 INHT nepaiting
groxopn. From 17 1o 30 yeais of age. be had
smodod v pachage of gaictics pa day.

Four mautly befure his prownt adinission an
lnca developed with Lt anterior dwat pain
and betisoptysis. On admission o another bopi-
@l 3 kit pleural «flusion wis noed. He was
vakd with ponidllin s wus disharged im-
veorid. Ot week bofore his curront admission,

woptiais and avete, plearitic, kit ddu pain
£din developrd.

There wore dulluess and  deervased  breath
sounds over the kit kewer chaat. No friction rub
v heard. A chiot ncagenegram reveahod 3 Jeft
pleural «Runion without caliitivations.

A thusantoi yickded 2000 ml of scro-
sanguincews fnid chat contained 3400 keubo-
At et wu?, prodesningtely womsudesy clls,
1HOW cvibravie por ound, and no polymwr.
plwnudear kubayte, The glucowe cucentra-
tion was 25 g por 100 ml; the concurrent blowd
glucoee was U mg por 100 ml, Total protcin con-
autration of the tuid was 4.8 g por JW mi. No
Bbotvs adicy woe scen, and cyviologic cxami-
a3tion ot the ool iy the Huid suggesad malig-
aancy. Histolugic examingtion of « wecdle Liopsy
of the pleuts sumed maldigunant papillary sewr-
thelicena.

Case 2: A dl-year-old Boor tile installer was re-
kred W the pulmunarny cinic ncause of an ab-
asnmal v seemtgomogam (zhoen duning a
foutine prriodic andial cvaluation.

Thc patiett bad wethial for the past S0 yeans
entabling Sapbadt and siml ile. e was s
history of other euwupationas]l dust expoune,
dedt tRumy, pocumionid, o Jemoptieis. He
compluingd of wmild thawpucs on dimbing two
flights of swirs. bLut donicd onihopiws, pa-
fasunal netisal dyspucs, aid ankle adeua,
e Dt suvesbial o pracbage ol cigans (o et day
G thie past 15 yeana.

Physical easmination scvcaled 8 well devel-
oped, phtbucit white man. The antcroporterior
diamcter of the darst was icTcawsd, and finc,
wattored, oepitant impitaiay rale woe aoted
21 1l baws hilaterally, Marked ddubbing of the
Bogers was frewnt,
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Fig. |. Posteraanterior clwst roentgenogram re-

saaling exiemive pleural aldification,  pleural
thichening, and pulmonary fibrogis.

dense platque of aldficaition in the kit pleural
wace and ahectlibe alcitications in the pleura
ou e rigit. Donse caldilications were seen wi
both diapluugmaric pleural surfacs. The dia-
phiagun were tlatened.

Tiw vital capacity was 64 per cent of predicted
with a oncwroid foreed expiratory volume of
65 per ceut of the total. Arerial oxygen tension
at rest wis 71 mam Hg. The single breath pulmo-
stary dillusing capacity was 60 per ant af pre.
dicted.

Dust Exposure

To simulate normal wock practice, smpies of
vinyl tile were laid on 2 plywood sheet using tile
cenent. This sheet was placsl imflle 3 roon ap-
oumately 10 foet wide, 12 foot long. and 7 feet
high that was exhausted 3t 3 rate of four air
chango Pt luour, Au opxrator wearing 3 respita-
¢ samchd the tile for approximately 20 sunute
using a comventional belt wnder with 3 canse
grit.

During the work period. air sampling was ar-
ricdl out to dutermine the oxpostie to aslxsion
Blrs. Two peronal wmplers worn by the opeta-
tar udletted aie samplay on wembane klicy at
an average sampling rate ot 3.6 liler por min.
Fibrae bongeT than 5 g with si ssprct 20O Kfcat-
or thau 3 woe counted under phase contiast
aktowopy by the techunpn of Edwanis amd
Landh 1 Dust cuneniiavons for thowe two
patalicl sampies were 1.2 filnen 3l 1.3 Gbers per
il of giv, sopatively. Thee conumtistions aie
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Fig. 2. Ekciron photomicrograph of a replicated membrane filiey showing
asbeston hibern,

of § fibers pur mi (3) hut do represent significant
exposures. Under other woirk conditions, the
threehald limit value conbd be exceeded.

T ficids of these memhrane &lters examined
undir phaw: microscopy were consistent with
thow «wen in amples collecied in ather asbesten
operations such as marine inwlation inuallation
snd tcarout. Discrete fibers were evidint and
were cadily countexl, Characicristic asbesios filnrs
are shown in the clectron plitomicrograph of a
replicated membrane filler ample (igine 2).

During the andiug opcration. a paiac.to-planc
electrouatic precipitator was used to wllent a
serics of samples on grids for clettron microncopy.
These filers met the iteria proposel for asixs.
ek by Gione anxd asaxiates (D gliguie Y Ve
ends of the Gbers had pohile duracanad in
stcplike interruptions. and fibril bundiet were

casily scen. Fihers were dumined together within
thic matrix of the tile material.

Discussion

Both of the tile inctallers had discases bnown
10 be associated witl expasnie 10 asbiestos
The fist patient had typical  clinical.
mentgenographic and pathologic findings of
pleural meswthelioma. Epidemiologic inves.
tigations ol cavs of mewthelioma have
shawn adiestos exposure in morne than 40 per
ceit (5. 6). The incidence of mcsorhelioma
in the peneral population ic from 1 in 1,000
o bin 100 deathe (7). Wecanwe tie prs
et stadies sevealed thar aivteanie ashesios
particlcs are gencrated during sanding of

-~



dle, asbesios must be strongly considered as
2 cause of the patient’s illness. Because his
employmient in gyroscope repair did not in-
volve work in engiuecring spaces, it is un-
Likely that he was exposcd 10 asbesios dust.
Nonoccupational exposure (0 ashestos or
mesdthelioma  wurelatd 10 asbesios canuo
be excluwled.

Significant asbestus exposure was also im-
plicated in the sccund patient who had ex.
tensive bilateral pleural calvibications. Selic
koft found 150 cases of pleural calcification
in 1117 installation workers and concluded
that in the absence of a histary of chest infee:
ton or trawmay, hilaeral pleural alcification
can wally e cotsidered 10 e due 10 wr
bastos exposure (81 The causal relationship
seems clear beause the parient Lad no his
wory of pulmonary iufection or traums and
Lad a Laown exponuie tu ashestos. It was
more dithcult, howaver, o aswaw thic extent
ol undcthiug pulisanary aslestonts i this

Fig. 8. Air-boruc astnxtos tilxcts collected by clectrostatic predpitator.,

worker. The commonly described clinical
manifestations of this disease include dysp-
nea, bailar rales, cubbing of wthe Gngers, de-
creased vital capacity, abnormal diftusing
capacity, decreased compliance. bypoxemia,
and characteristic radiographic changes in
the lungs (9) The paticnt exhibited most
of these findings and had no evidence of
heart disease. otlier systemic disorder, ur oc-
cupatioual exposure. 1t is Jikely. therefore,

that he had at least mininual pulmanary as

bestosis as well as pleural diseast.

Ashestos tile has Leen instalied on count-
Jeas floons during the last 30 yuars. Because
this industry is the second larpest consumer
of this mincial in the Unitad States, the po-
tential hazand is signihicant il the current
mutirod of sauding theae ioors tontinuey (1),
The clinical Gndings in thowe subjects and
the susults ol air wnipling in a simulaed
work cnvironmem suggest that before the
tile sanding praaline s prerionmed  ade-

e



0 e T i .

[RARSOEENS

BhL okt ey Pos B B Mo S na &
3 = s

580

quate TESPIT3(OTY protection or an alternate
instailation method should be used. The as
sociation between installation of tile and
asbestosrelated disease suppests that epidem-
#ologic. environmental. and dinical fnves
tigation of tile instaliers he conducted. In ad-
dition, practicing physicians should be
alented o the possibility of asbestosrelated
iliness in this occupation.
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RESUMEN

Instalacidn de baldosas para el piso como
una fuente de exposicidn a asbestos

E! asialto o la baldosa para el piso de vinilo-as:
beston contiene de 15 a 25 por cicnto de asbestox,
pero las fbras numerales estin firmamente in-
crustadas en el material de ligamiento. 1a in.
stalacién de estas baidosas. por coasiguiente, no
parceeria scr uns fuente peligross de exposi-
adn al polvo. Sc presentan los Gasos de 2 instala.
dores de baidosas pan ¢l piso. uno con un meso-
telioma comprobado por biopsia yel otro con
alcificaciones plcurales extensas. Esos trabaja-
dorex  habian lijado frecucntcwente  balkdosas
¢! piso dc asfalto v de vinilo antes de instalar jos
aucvos pisns. La ocurrencia de estm casos licvé
& ung investigacién del proceso de trabajo. Bajo
condiciones de trabajo simuladas, s¢ encontraren
concentraciones de polvo de asbestos tan sitas
como 13 fibras por ml en muestras de aire en
£ltros dc membrana que licvaba pucsta una per-
sona envucla en lijav los asbestos de vinilo.
Fibras de ssbests aanacieristicas de estas muce-
tras fucron vistas en fotomicrografos electréni-
cos. Estew hailargod sugicren que antes del pro-
ce0 de lijar oc fleve a abo, se deberia wsar una
protectidn respiratoria sdccuada o wrar otros
metodos de instalacién al alance.

RESUME

Linstallation des aarrelages: source d'exposi-
tion & l'amiante

Les arranx dasphialie ou d'unc combinaisom
de viml et d'adhesie eontiennent de 15 & 25 pour-
cont damiante, mait ke fibrea sont intimemen
tices 2 Vagent agpiutinant. Vinsallation de e
arrcaux parait donc unc source improbable de

MURPHY, LEVINE. AL RAZZAZ, LYNCNM. ANI RURGFSS

trouhles pm-ummmximk[ua. les tappuru‘ madic
cux dec deux ousriers instalieurs de carrelage.
l'un suffrant de mesothcliome confirme a la bi-
opmic, o Vautre éant portéur de calcibcation
pleunales wnt presenté ki Ces denx ouvrien
avzient souvcnt sablé des aarrelages d'agphalte
ou de vinvi-asbeste au papicr de verrc. avant
d'insaller des mouvesux arrcaux. Llincidence
de cex as & Incit¢ & wnc dmestigation du pro-
oid¢. En rearéant des conditions de travail. des
oncrutrations de -poussiére Mamiante dun
niveau aumi efevé que 1.8 Kibres @ar ml ont pu
ctre mesurce dans 'air ambilant. Les menntes
furent determinde on (ahant paser des énchan-
tillons d'air sur un papier Rltré fix¢ sur un
travsilleur en train de sabler des tuiles de vinvl
asberte. Des photomicrographics de ces preicve:
ment ont montré qu'il sagisait de Gbres amiante
ancdéristiques. En consequence. nous devens
appliquer une protcction Tespiratoire suthsante
Jors du sablage dc tuiles ai choisir un sutre pro-
oddé d'innatlation.
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