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Case Reports

Floor Tile Installation as a Source of Asbestos Exposure’ *

RAYMOND L  MURPHY, BARRY W. LEVINE, FAIQ J. A L BAZZAZ,* 
JOHN J. LYNCH, and WILLIAM A. BURGESS
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SUMMARY____________________________________________________________________
Asphalt or Tinyl-aslx-tto« flour tile contain« fifteen to twcntv-live |wr emt aUwvi.*, tiot the numotal 
Alim  arc firmly embedded in ilw binding mati-iial. Inwalbtion nf tin-,- tile» »m ild, theicforc. 
seem to be an unlikely «Hirer of a hatardnuv din t o ;]«omm« t a w  trpoit« of io n  imiallci» <A Hour 
tile, one with lMoj»vptov<sl mcvmhrlioma am! antHhet with r\im «tvi. ph-tnal ca ln lu31M*m are 
presented. Both wanker* hail frrapimtly u n d id  a«plvali and vinyl tile H n o  prior to  im talbtion 
of new floot covTring. An investigation of the work pem r»  irvcaled tliat iiimIit «imubicd umdi- 
tion* of woik. asbestm dust otnccntrationv a* Urge at I J  fiber* per mi weie (mind in aii «ample* 
pawed through membrane filtrrt worn hy a jvr«sn m gac'al in vamliug « im l a>Jv»io«. (.haraiter- 
frtic asix-Mtv filicrt w-etc «vn in dev Iron photnmii ingraph. id lliive «ample« 1 hew (Hiding« sug­
gest tiiat txdoir tin- tile u n d in e  prousluie i« )vi formed ad.tpiate tivpiiaton  proteciion «hould 
be provided nr altematc, available iiiua lb iinn  method« «hmitd he n«nl.

Introduction
Atpitalt or vinyl-adiesins floor tile contains 
15 to 25 per erttt atlsestov. however, the 
mineral fillers are firmly emlntliletl in the 
binding material (1). Installation of these 
tiles would, lliCTriorv. aeent to be an unlike­
ly source of hazardous dust exposure. Re­
cently the writers studied two itistallers of

(Kerrnrrt for pnbbrafmtt S'nrrmliri i t ,  J97<i)
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floor tile, one with liio|i*y-pimrd mesotheli­
oma and the oilier with e\trw«ivc pleural 
calriiiiation» who had no oilier known ex- 
|nimiu' to avlKwlm. I l«-w wotki 1« had Ire- 
tjuemly sanded asphalt and vinyl tile floors 
I>cioiv inciallniinii ol tievv door coveting In 
this rr|*on. these tases and the results of an 
investigation o( c\(Htsinc to atlKStn* during 
tile sanding are pievnivd.

* Requests for tvptim« »Imidd be addrtsvsl 
to  Di. Ravmnnd I . II. Mmphy. Ih-pannw-ni of 
rhysioh-py. Harvard School of puhlic Health, 
**;, llioKiiigioti Avenue, lto«inn. Mavvar hlocvtv 
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C u t  Reports

C ur /: A ffyrar-o ld  n a n  « a t admitted beausc- 
d  chest pain of one weei's duration. He lu d  
««•led hum  ItHS to l% 7 at a ikxtr tile installer 
and MMUiiK.lv t in lo l  old tile before m m  fating 
U. Tlu-rt- K jt nu ititloiy of exlier utenpaticMul 
dust rxpvxuir. He lu d  worked in a mutditxty 
area of a shipyard fioni I’.Mj tu l!H7 rvpaiiiitg 
gytovopcs. I'ntm 17 lo Sd ycat« of age. itc lu d  
smoked one (tallage of tigaietlet pet day.

Four an to i lit brfnrc hit preteni ad mixtion an 
Alness developed k it it left a met tor elK-it pain 
and henntjMvtiv On admisxiem to anoUier boxpi- 
Ul. a left (»(rural eduiion wax noted. He « a t 
m ated k ith  petiidllin and k-ax dixe barged im- 
Vrovvd. One week befote Itix curre-ttt admission, 

-Moptvxis anti xetete. pleuritic. left ehcst pain 
gain developed.

There ke tc  dultuexx and decreased breath 
totrndv over the left lover chcxl. No friction n th  
wax Itcatd. A citexl roeuigcmyjram revealed a left 
pleural effusion without calvihealivMtt.

A lltoiaunievu yielded 2.000 ml of xcro- 
lattguimvms fluid that contained 3.-KAI Icuko- 
cytet pet turn*. ptc-ckxnmjtcly uhmkhiiicIcji eellx. 
lSfjlIUO etythrueyicx per mm3, and no polymer- 
phunueicar le-ulntyiex. T h e  glucose ewterntra- 
tiou wax Si g per 100 ml; the concurrent blood 
glutnxe ka* SO mg per 100 ml. T otal protein con- 
Ceturation of the ttuid wav iJ t  g per 100 ml. No 
asbestos bodies r a r  tern, and cytologic e-lea tui- 
■anon ol the trllx iu the llniil suggested malig­
nancy. Histologic examination of a uevdle biopsy 
of the ph-uia showed tuaiigiuni papillary ntevt- 
ibcliuma.

Carr 2; A til-year-old Soor tile Utttallcr « a t re­
ferred to the pulmonary d iu ic  became of an ah- 
■m aul th ru  lonngm ogram  u l e u  during a 
routine per tod u OM-dital evaluatinn.

The patietii lu d  wot kid (or tlte paxl 30 yeatx 
installing asphalt and vinyl «ale-. 11 v ie  wax tut 
htvtory of other ouupatiuual duxt exposute. 
dirxt trauma, poeumonu. oi iH-moptvvix. He 
cuntplaiitul of mild ilyxpuca on climbing iwii 
flight* of xtairt. hut dciiiid orthopnea. pa- 
titcvcmal iiovtinual dy»pu«a. ami an ile  edt-ma. 
lie  had xix itiil «mm- (tat kjgc nl ( igai« Ills  ytet day 
(ot tin- paxl la yeatx.

Physical cxatumaiKwi trvcaicd a wctl devel- 
•p rd . plcihorit khite  man. T h e  anteiopoxteTtcir 
Hi m ulct ’J  the th ru  wax iucrc-avsl. and bite, 
wain red. etvpitaui htspitatmy ralex k i te  notetl 
at the l o w  hilatetallv. Marked dubbing of the
tingt-Tx kas |iiivlll.

Fig. I. Poster (anterior then roentgenogram re­
vealing extensive pleural calcification. pleural 
thiekctiing, and pulmonary fibrosis.

denvr platque of caldfia iio tt in tlte left pleural 
spare anti xhcctlikt- u leilia tio tiv  in (Ik- pleura 
on the right, Derive calcifications were xerti on 
both d iaphiagnutic  pleural turfacei. Tin- dia- 
phiagitix kcrc Uattrned.

Tlte vital a  parity «at M per cent of predicted 
with a one-second forced expiratory volume of 
65 per tent of the total. Arterial oxygen tension 
at ra t was 71 mm Hg. The single breath pulmo­
nary dilluxing a  parity wax 6U per unit nf pre­
dicted.

UrnI £x potior
To simulate normal work practice, ample« of 
vinyl tile «ere laid an a plywood «beet utittg tile 
cement. This xin-rt «ax plaavl insilk- a rootn ip- 
pitnuoatrly 10 fret wide. 12 fed king, and 7 feet 
high that wa« exhausted at a rate of tour air 
efuttge-x per lutur. An operator wearing a n-tpita- 
tut xamU-d tin- tile ft« ap|iioxiouirly 20 minutes 
using a rumcntiaiial belt under with a coarse 
grit.

During the w ort period, air sampling wax o r -  
rirvl out tu de-te-rmine tlte rxposute- tn axltettot 
bbe-tx. Two |iersuttal um pleix worn Ivy the opera­
tor collet ted ait samples m i uK-tubraiii- Him« at 
ait average sampling rate ol 3.(1 liter per mitt, 
fibers longer t lu n  i  a  whit an aspect ratto  great­
er titan I  wcic counted under pltavc rnmiaxt 
■•uioxcopy by live lrcluiM|ite of Edveanlv ami 
l.vmli <21 Duxt titiue-tinalUMis lot tlnse two 
pjialU-l samples were 1.2 filters atul I J  bbcTs per 
ml of air. tesyavtivrlv. 1 Im-v . oueniitaliou» ate
i. i.- . .1... .................................. *i..* .............i..
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Fig. Z Eltiiron photomicrograph of a replicated membrane filter iltwing 
a chert oc hbetr.

of S fi ben per mi (S) hut do  rrprtiertt »ignifictm 
crtpoitim . Under other *eotk conditione, thè  
threcliohl litttit calur cottiti In- eartn led .

The ficidt of thtK membrane filtrn esaminai 
under pitale microeftipv «rere ctjtuietrnt »hit 
tbocc cren in aamplre cvllmed in other atbretoc 
operai toni auch ai marine ineubiion imialbtimt 
and traroui. D¡etrete filiere «ere evHh-nt and 
«rere racilv esumai. Cliarattrrniic »ebrei m filurr 
are «hoern in the decimo pfiotomitrograph o( a 
replicateti metnbram- filtrr campir (hginr2).

Durine thè u n d iu g  opcration. a point-to-pbnc 
eietiroctatic precipitator «rat in n i to  tn ilrrt a 
•enee oi •ampie« no gride fin elettrott micronopy. 
Theee filler» met lite r t i t r r b  pntpocnl for adire- 
toc I» (linee ami acMuijtee (Il (tiglio- -11. 'I Ite 
m d i of the filtrn  Itati ¡mitiIre t b a ran ti irci! Ite 
atcplikr in trm ip tion i. and filini bundlre e n r

caiile tern, fiber» »ere cltimptri togi-ther »¡thin 
(lie matrix of the tile material.

Diseuaaion
Both of tlir tile im u llcn  hail ili'ta»re known 
to t>r aevxiatcd with c\|toeuic 10 aditiiov 

T he fir it |iaticttt had typical clinical, 
men t petrographic ami patltolngic finding» o( 
pleural tncvrthcliuma. Epidemiologic inves­
tigation» ol taect of tneeotltelioma have 
•lioirn adieetcn nqxwurc in mort than -fn per 
cent (5. ti). T he im idenre of nicvnhelionu 
in the general populatiott i* Irotn 1 in 1.000 
to I in MUttHI deathe (7|. Hctanec the pur 
trtt itiidiec m ealed  that aii-Uuur adtcsitn 
particles are generated during winding ol
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Fig. 3. Air.lwrssc aUjt-»u> blicis collected by ckrtrasutic precipitator.

tile, asbestos must lie strongly considered as 
a cause of die patient'» illness. Because his 
employment in gyroscope repair did not in­
volve work in engineering spates, it is un­
likely that be vat exposed to asbestos dust. 
Nonocrupational cx|toturc to aslicstot or 
•tetUtlieUooia unrelated to asbestu* cannot 
be excluded.

Significant asliestut exposure vas also im­
plicated in the scrum! patient wito had ex­
tensive bilateral pleural cakifications. Sell- 
kofl found 150 rates of pleural calcification 
in 1,"II7 iiistallatioti workers and concluded 
that in the absence uf a history <ti chest inlet- 
lion or trauma. bilateral pleural calcification 
can usually Ik- tutisiilerctl to lit due to as­
bestos exposure (8). Tile causal relationship 
seems clear because die patient had no his­
tory of pulmonary iufettion or trauma anti 
bad a known cx| mimuc tu asliestos. It was 
wore tllQiruh, howeter, l«i assess the extent 
Ol umletlyiug pulmonary asltcstosts in this

worker. Tlte commonly described clinical 
manifestations of this disease include dysp­
nea. basilar rales, dubbing of die fingers, de­
creased vital capacity, abnormal tliilusing 
capacity, decreased compliance, hypoxemia, 
and characteristic radiographic changes in 
tlte lungs (9k The patient exhibited most 
of these findings and had no evidence of 
heart disease, other systemic disorder, or oc­
cupational exposure. It is likely, tlterefore, 
dial he hail at least minimal pulmonary as­
bestos!» as well at pleural disease.

Asliestos tile has been installed on count­
less Hums during the last SO years. Because 
this industry is the sriunil largest consumer 
uf this in im ul in the 1'luted States, the po­
tential hazard is signiheant if the current 
metliod ol sanding these Moon continues (1). 
Tlte clinical (hidings In these subjects and 
tin* results of ait sampling in a simulated 
stork intiiiiiiUK-iii suggest that lieiorc the 
tile sjii.line pnut-diiie is |K-rlonnril ade-
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quite rtspiratnry proiection or tn  altérnate 
snstailatioti tncthod should be usetl. The at- 
aociation lietween installation oí lile and 
«sbcstoa-rtlatecl disease lu m n a  that epidem- 
tologic. cmironmenuL and dinical inve*- 
tigaiion oí tile inttallers he conducted. In ad- 
dition, practidng phytiáans «hould be 
atened lo the ponibiliiy oí aibcaoa-relatctl 
U lnas in üm  occupation.

Jc in ou-lfdfm rnu
The « ro m  are grateful lo Mr. Uoyd Shocn- 
baeh (or ibe extensive electrón niaotcopy a r ­
ded out dunng this ttudy and lo Dr. Heinrich 
Brugxch for reriewinf lite manusaipc

K ESU U EX ---------------------------------------------------

Instalación de baldosas para el piio como 
una fuente de exposirión a asbestos
£1 asfalto o la baldosa para d  pito de vinilo-ai- 
bcw» contiene de 15 a 23 por esento de asbesto*, 
pero U> fibras numerales están firma mente in­
crustadas en el material de ligamiento. La in- 
atalanta de o tn  baldosas, por consiguiente, no 
parea ría ser una fuente peligrosa de exposi- 
b ta  al polvo. Se presenun los osos de 2 instala­
dores de baldosa« para el piso, uno con un meso- 
telioma comprobado por biopsia y d  otro ron 
calcificacioiK? pleurales extemas. Estos trabaja­
dores habían lijado frecuentemente baUltras 
el piso de asfalto y de Tinilo antes de insular lo* 
nuevos pisos. La ocurrencia de estos casos llevó 
a una investigación del proceso de trabajo. Bajo 
condiciones de trabajo simuladas, te encontraron 
concrstradooes de polvo de asbestos tan alus 
conso 1J  fibras por mi en muestras de aire en 
filtros de membrana que llevaba poesu una per- 
mna cnruelu en lijar las asbestos de rinilo. 
Fibras de asbestos araoerfstkas de esas mues­
tras fueron visus en forouiitsógn fos electróni­
cos. Estos hallarlo« sugieren que antes del pro- 
ctso de lijar se lleve a abo . te debería usar una 
protección respiratoria adecuada o mar otros 
métodos de instalación al alance.

JU S U U E -----------------------------------------------
L'in tu lla  (ion des earreUges: »urce d'exposi- 
táon fi I'amiante
Le* a rre tn s  d'aspiuhe ou done eombinaison 
de vinvl «s d'ashestr «nnticnnrnt «le IS i  23 pour- 
cent d'aniiantc. ntais Ir* tihm rom inlimenictit 
lices á l'agssu agglutmanl. I.'iustallation «le crs 
arrraux parail dmc une snurce improbable de

troubles pm-umn<mhotK|ucv Its  rap|K>n« méili- 
au x  de deux oustîcts msulleur* «1e carrt-Ugc. 
l un mufirant de mésothéliome confirme à U bi- 
«qrsir. et l'autre riant porteur de calcification 
pleurales sont présenté ici te* deux ouvrier* 
avaient musent table des arrcbgcs d'aqrhahe 
nu de vinyl-asbeste au papier de verre, avant 
d'installer des nouvel trx a n a u x .  L'inrUlmct 
( e m a i l  incité fi tme imestiption du pro­
cédé. En recréant les condition* de travail, «les 
concern rations de -poutbriv ,d'amiante d'un 
niveau aussi eievé que 1J  fibre* par ml ont pu 
este mesurée dans l'air ambiant. Le* mesures 
furent déterminée en fatum passer des énehan- 
tillons d'air sur un papier filtré fixé sur un 
travailleur en train de tabler des tuiles de vins!- 
■sbestc. D«s photomicrographies de ces prélève­
ment ont montré qu'il s'agissait rie libres amiante 
aractènstiqucs. En conséquence, nous devons 
appliquer une protection respiratoire suffisante 
lors du sablagr «Je tuiles eiù choisir un autre pro­
cédé d'installation.
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