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In leve 1956 ond sarly 1957 several Informal mastings were held with
Mry AC. Link, Me, John Alaxonder, and Mr. Jim Guy of the Hogamville,

Gearglo U. 5. Rubber Cempony regarding the problem of asbesics disecee in the
Asbeston Plant,

It wos leormed that continuing efforts hod been directed towards in~
y succasiul dust control sincs the plant's inception in 1942= 0 a point
where dust count Information showed levels in all divisiors of the plant genercily weil
belew those recammendad and occepted os safe fevels in the asbestos Industry.

Dust count data, collected and counted acennding to accepted pro=
codures, o intervals of every month or less, from many stations in oil comportments
wore wrolloble tince 1942, Checks by independent agenciss, seh o
Geergle Depariment of Health, The Indusirial Hygiens Fo undation and the
of the U, S, Rubber Company, showed good carrsiation with the
the plent personnel, Blannual cheet x-rays had been tcken on ol
been read by o redlolagic censuliont, who submitted his report fo the
company, X-rays were faken from the beginning of plant aperation
casss @ radiographie hstory spanning the oceupational 11fe history
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Cases of pulmonary asbesicels were beginning to appear, By late 1756,
thers were flve workers with indlsputable signs of puimonary dissase thought te be due

%o asbeatosis.
On the basla of the foregolng information several recomsendations were
“o .
1. A comprehengive study should be undertoken which would attempt
te corralate

e. The woricers’ genercl health, and in particulor, evidence of
pulmenary m?nm‘:‘mu
. w C‘m
¢. Dwt count occumulative eponsre dute mecmured in MPPCFY
(Mitllon particles per euble foot yean)
2. Conclusiens thould be formulcted from thess correlations
3. Recommendotions sauid be mode to Insure protection of the worken
from asbeston dst; focliticre predletion and early detection of offected workers; and
propess guldes for further study.

Complets medical histories ware taken on each worker, with particular
cttention belng pald to respiratory and cordlovascular systems. Thorough physicsl ex-
eninatlens were performed, omitting only the breast and pelvie sxaminations on females
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ond rectal examination on mxles (In all comes putients were odvised to have thelr

family doctors complote this part of this axamination, lest sbseeuent negative reparts
te thom by me lull them Into false physical security).

Nurserous portinant laborotory studler were moca. These Included skin
h::for tubercuionls (Tubsreulln 1 l,m‘)-:d hstoplosmosis {Hittoplasmin | 1 1,000),
vital capeity meamsements, urinalyses complete hemogramt. Hemograns were
samposed of a white blood e'nll count u:d diffarentiol sxamination, and determination
::’d blowd cell count, hemogiebin, ond hemetocrit. Sedimentotion rates wers obiained
-0

Where portiowior side ohnormelities were found, such o pus, blood,
wpar or albumin In the urine, or abnermel blood values discovered, tasts were repeated,
and 1f verified, patients were referred to thelr family physician for further diagersis
(1f necessary) and trectment,

Theee four-film x-tay viewtaxes were installed In ary office and seriol
reentgenagrams (In some cones dating bock 1o 1942) were axarsined with particular in~

torest in the appecronce of advancing pattem of asbestos diseces in thos who have developed

De, Eugene Pendergram, Chief of Radlology of the Univenity of Penn~
syivenis Medical School end x-ray consuitant to the U, S, Rubber Company, kindly
spent o day with me of the cutest of this study reviewing the rediclogic pomibilities of
puimonary asbestes dissase. His help wes involucble and facilitated this shudy to o con-
siderable degres.

Dust count dota compiied From 1942 through September 1957 wers made
aveilable. Thess date were obiuined from anclyses made by Me. Jim Guy, Safety
superviver of the Hoganaville asbestos plant of the U. §. Rubber Company, and from
shuiles made by the Industrial Hyglene Foundation of Americe In 1950 and the lnstitute
of lndatrial Medicine= New York Univenity- Bellevue Medical Canter in 1934,

According 1o the statistical onalysis of Janvary 1954 by the imtitute of
Incustris! Medigine= MNew York University= Sellevue Madicol Canter grophs were drown
derailing the everage monthly dust county since 1942 In the various compartments of the
Hogarevilie Asbeston Plant of the U, S. Rubber Company., Oust caunts wers uniformly
high initislly In el compartments ond highest in the following decreasing orden opening
and plcking, east carding, weaving, spinning, fyer frames, and winding,

Uniform downword trends of average monthly counts of asbestos dust
(messured In MPPCF) were cbeerved 1n oll areus as dust control measures bacame more
officiont.
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Honthly dust caunts were than cvaraged out and shown a3 average ysarly
W'o

The maximun allowable concentration of asbestos particles of 3-10
micra siae has been held o be 5,000,000 particles per cuble foot. This figure hos
been held to be such that a warker, warking ¢ 40 hour week shayld be ebie to laboe
@ lifetime at thls axpossre without developing csbestos disecss. There is no cleor et

origin of this figure and 1t may be that it Is dimply @ over from the flgure held 1o
be sofe for the alllcon indusiries. i 73

Using this figurs as a basls, The New: York=Bellevue graup formad

charts which showed the following:
Winding: - Mere than 5 MPPCF 1942-1944; Lem than 5§ MPPCF 1945-1953

Flz Frames: More than 5 MPPCE 1942-1944; Less than 5 MPFCF 19471953

Spinning:  More then 5 MPPCF 1942-1946 SMPPCF In 194749, lem thon
5 MPPCF 1950-1953

Wocvlgz More than 5 MPPCF 1942-1081; Lass thon 5 MPPCF 1952-1953
€. Cording: Mere than 3 MPPCF 1942-1949; Less than 5 MPPCF 1950-1953

Opening and
f!ckug More than § MPPCF 1942-1950; Lem than 5 MPPCF 19511953
The total occumuiative expossrss in each area hos been [eamt in winding

and Incrementally increased through opening and pleking where the graatest average
exposure has been ond still exists. Continuing dust tiote now shows the fellowing figures
through September 1957:

Winding: 2.9-2.9 MPPCF~ depending on location (Mot stations average around 2.7)

Flyse Frames  2,0-2,6 MPPCF~ depending on location (Most statlons average oreund 2.6

Splaning: 3.0-4.0 MPPCP~ depending on locstion (Moo sikntans averoge around 4,0

Weeving: 2.0=3,3 MPPCF= depending on location (Most stations average oround 2.8

Carding: 2.7-3,7 MPPCF= dapending on location (Most stations average around 3.

OE}Q and
g 3.0=3.7 MPPCF-~ depending on locotion (Mest stations average around 3.
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One hundred thirfy=four worker=patisnts were examined in 1957, Forry=
nine were while males, and seventyfour wars white females. Eight were colorad moles
ond three were colored femoles. One hundred hwelve worker-patkants were exomined

in 1958, Of thass, ane hundred seven hod been previously anamined in 1957 ond five
were worked up for the first time i 1938,

The heenty=seven petients seen in 1957 but not re~exomined in 1958 had
loft the compony or were en leove of cbesnce.

Over the 1957=1953 span one hundred farty=eight people wers included
In s siudy. Nine have not been examined but have been included in the study becouss
thele x~vay and dust count dete are eveilabls for emamination. Five are new worken and
four ore patients with definite ond knewn pulmonary asbestosis, who hod been retumed or
trareferred elsewhere bafore the study begen. Thess individuals are .

4 7 “ .

Workers were divided by yeors of occumulative exposurs in the following

mannet with the following findings. Mo cttempt wan mads to separate different job
clomificotions In this serles.

0=5 yeors Forty=seven workers ranging fram 2 months te five years in Asbeston and
with total accumdative exposurs ranging from 0.3= 2.0 MPPCFY, No
svidence of abestes puimonary dissase was found. Several other sonditions
wers uncovereds Two patients with dicbetes mellitus, one with probable
congenital chelelitthils, one with rheumatic heart dlssase, and Hree
with puimonary hypertension suspected on basls of lowd second puimenic
sound; end seversl Mmﬁwum’:uh:nllydnnmﬁ:r
ond inodequete diet. Twe putionts with smential hypertension wers
covered and treatment recommended er ancouraged.,

Of thess 1 hwanty=two were white males; twenty=twe were white
hdwmwwmuﬁmwoduadfm. One wos
fram opsning ond pecking; tweive from carding; five from flyer fromes;
four from winding; nine from spinning; ond thirteen from weaving. Cne
potient, » AWM from Weaving with accunuletive exposurs of
4 MPPCFY has o chest x=roy which Is probobly normal but which shows
ninimal sspleiow sgne.

6-8 years Thirty-five workers ng from 5.3 to 8 years In asbeston and with totsl
occumdative m':onl ranging from 3.2 to 47.9 MPPCFY, One patient,
deflnite evidence of puimonary atbestosis. Five patients have equivacal but
agoeetive sorly evidence of pulmonory asbestosls, Thess are "
/ 3 WM of winding with 6.5 years and 22.4 MPPCFY; 52 WF with
Gmﬂﬁ.éwm;mm.“wdwwmdthLOmud
7 0B MRCEY; . .-, 33 WM of winding with 8 yeon ond
35.4 WPPCFY; ond . . , 38 WF of spinning with 6 years and
a4 MPPCFY, _is dofinite. The other flve must be regardod

with sspicion, and watched closely.
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Several other cenditions were found. Nine patients ( six from windlng,

two fraes winning, and one from flyer franes) hod histeries of racument
simmo~trocheo=bronehitis. Only ona, . .» showed any
sumpicion of pulmenary asbestos disease. Two potiants with hypertensive
cordiovoscular dissase and one with bypertensive vascular diseass wers found;
one with nan~toxic nodulor goiter; one with low grode chronic urinary trect
infectiony and thres with moderately severs anemia (below 10,0 grams 5%)
were found. Patients wers [nformed ond advised in il instances to coneult
thelr fomily physicions. ‘

Of thase thirty=five, ten were white maies; teenty=three were white
femaiee; two were colared males.

Two were fram opening and picking; twe from cording; six from flyee frames;
five from spinning; eightesn from winding; one from weeving.

One patiant with definite early asbestesls s from opening and picking.
Of thoss with asplicious signs one euch ls from weaving, flyer frames,
winding, and spinning.

9-10 yoars  Tweive workers ranging from 8.5= 10.0 years In csbaston with total ac=
cumviotive exposwre ranging from 27.4 to 74,9 MPPCFY,

One patient, __. __._. , corder, 31 WM with 10 years ond
sccunulative eposurs of 33.0 MPPCFY has definite sorly rodlologie
evidencs of pulmonary atbestesis. One other, + 41 CM

of opaning and picking with 9 years and 54,1 MPPCFY toml accumuictive
axposure has shown squivocal earty radisiogle sigrs of pulmonary asbestosis
tegether with decressing vitel coposity and rising red bloed cell count
during the past year.

Other eanditions feund included twe with recurrent bronchitls and
bronchiolitts bur with ae evidence of asbestoslyy two with csymplomatic
hypertemsive cardlovasculor dissass and one with essaticl hypertension;

twe potients saifered with recurrent winary tract Infactions and ane gave

o histery of peptic ulcer with hemorrhoge. Thess potients were appralsed

of thele conditions and advised to coneult thelr famlly physiclans for further core
Of thess twelve wackers four are white males, seven ore white femoles, ond
one {s o celored mole.

One 1s from opening ond picking, one from cording, three from flyse fromes,
one from splnning, twe from winding, and four are from weaving.

A\

The patient with definite asbestosis Is from carding; the one with equivece
sariy changes ls from opening and picking,
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1112 yoars  Thers ore fwenty-one warkens with 1112 years exporience with tolal
accumsslative doses ranging from 34.0 fo 118.5 MPPCFY,

OF this growp only saven pressnt no rediclogic svidunce of pulmenary
asbestosls and three of these sevan rust be regarded with aupicion be=
cxme of Increcsing red blood cell valves, ourly clubbing, or changing
Internity of the second pulmonic heart ssund,

O!ﬂnmdnh:'f::nm. owmm&md-mdhnnrdm
advenced cases menery asbestesls; feur equivecal early chonges
and two hove mialmel and questionuble cerly sigm. ’

Slu of this growp have previcwsly been discoversd end tronsferred te other
wctions of the Hogurwville Plant. Theles aro the mast advenced ceess.

> They are . v ca 48 Vi weever with 12 yuars and 58,2 MFPCFY;
o 45 WM cerder and fly frome tender with 11 yeors ond 56.C
//-?MPPCFY; . . ¢ 64 WM with 12 yeors and 62.6 MPPCTY

« W splaner with 11 years and 113.5 MPPCFY;
/ + WE weever with 12 yeors and 100 MPPCFY; and. ,

Ol the remalning eight, e s 59 WE weaver, has 1| yeors ond
“o‘ Wm“'. oy QWM "m.‘mw m‘“.
hos 11 yours ond 41.5 MPPCFY.,

and 79.3 MPPCFY; " s 47 CM opener and plcker, hos 1}
yoars and 38.7 MPPCFY; o 48 WE winder, hos 12 yean

ad 42 WPICTY) end + 45 WM ovarseor In carding and

spinning s 12 years and 51.2 WPPCFY,

Tha amre equivecal, bt early sapiclows potients include e
42 WF fly frane tender with 12 yewrs ond 42,3 MPPCFY and . "
52 WM onlsient overseer In canding and spinning, 12 yeors and 1.2 WPPCFY,

Ot the total grevp few warel ated medical wﬂmw;!“&mwld‘.ﬁ:m
patisnt hod asymetomatic hypertentive cardleovostular ) ane

with recurrent Lronchitis (3t has ne evidenoe of csbesiosls), one hus octive
mauvidering thevinsseld antheitly and one has hod renal caleull sinoe being

removed from the Asbesien Plont.

Of the swenty~one workers, elght are white males; twelve are white females;
ond one is @ celored maie,



13-14 yours

—
>

7.

Tt i3 from opaning and pieking: thres ore frum caeding; four cro
fly Frame tendeey; four are from spinaing; four (rem winding; five from
weaving; feur are In superirisory eapocitios,

TF the elght parients with definite asbestosis two ars from winding;

ons from weaving; three from spioning; one fram carding; ane is o
supervisor In woaving and winding. f the other six; one from opening
ond plckings one is & fly frame tender; sas from windings one from weavingy
ond two are In ovenseeing cupnsities in cording and spinning.

Thare ere fourtesn warkers ranging fram 12.5- 14 yours In asbesten
ond with sccumslative supesrs from 41.4 1o 125,46 MPPCFY,

Of this grovp seven sppear free of the disace. OF the remalning
oven, . g »E mﬁ‘& 13ymald‘3.6 WY'
hos tosn previowly trarwferred. Twnd others show unequivecal signs of
puimonary asbastosis, They are 3¢ 54 WM corder with 13
yeoars and 74.0 PPCFY . .~ ¢ 35 WF winner with 12,5
yocrs and 2.1 MPPCFY. Four have equivaca! sarly changes. They are
T, &7 WEF weaver with 13.0 years and 41.4 MAPPCFY;
¢ 51 WF frame tendar with 13.3 yeons ard 34.7 WPICTY;
» €3 WF frame tendsr with 14,0 years and 76,6 MPPCFY; ond
"¢ 62WM vaaving smupervisor with 14,0 years ond 112.4
WHPPICTY,

Othwe condifons found tnduded two with chranic and racurrent brenshitis;
ons of whom haa eorly suepicious csbestosis, ans with leg el thrombo-
phlsbitls and supected recurment pimoanry amboll; one with aoute glowery-
tenepheitls, oas with virgin dlabetes weliltus, ond ane with hysertersive
cardiovasenior diseaee.

Of these faurteen, four are white moles; twn are whits fenales; feur are
from spinning; one from winding; one from weaving; and ane Is an office
secrotary. Thers is ens oversesr from weeving cnd winding,

There are ninetsen wariess In this grovp ranging fram 14.3 19 16 years
and with sccuasiative sxposurs from 32.3 to 173.0 MrPCFY,

Of this group, eight are free of the dissass although one has equivacal
clubbing of finger notls,

O the romalning eloven, twe heve ciready besn removed from the asbmston

plont. They ore » 33 WM splnner ond supervisor with 13 yean
and 175 MPPCFY ond . . 43 wat earder with 13.5 yeers and
98.6 MPPCFY. Of the remaining nine, four have unequivocal early

pol abestoeis. They are . ., 54 WF windor with 15,2
wms.‘ MPPCFY; , 34 £ weaver with 15 yoanm
and 101.4 MPPCFY) | _. 44 CrA from opening ond plcking with

15 yeors and 128.6 MPECFY (hos been remaved from owbeston); and
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+ 32 WM spinner with 15 years and 83.8 WPPCFY. Five

others with early mmplcious changss are  _ + 43 'AF with 15 yeors
ond 63.5 MPPCFY; .o 4} WF winder with 15 yeors and
32.5 MPPCTY; + 40 WM carder with 16 years and 71
MPPCFY; . 57 CF weaver and swesper with 15 years
and 101.4 MFPCFY; and . + 33 WM spinner with 15 yeans
ond 83.8 MPPCFY,

Other medical conditiens found include one patient with chronlc
bronchitis; four with ypertensive cordiovestidar diseose ond twe with

onentlal hypertersion; one with severe anemia; and one with Intermittent
coudicotion dus te peripheral artericeciercels.

Of the twenty-one patients, sight are white males; seven ore white famales;
‘two are colered males; and two are colored females.

in axmwmation; of one hundred forty=eight patients, ninetoen patients have
dafinite ond unequivecal early to advanced pulmonary asbestosis; sixteen
have equivecal sarly evidence of the diseass; and four have stightly s~
pleiow changas. A total of thirty=nine in oll.

Of thess thirtyenine, four are from opening and pleking; four are from
carding; four are from fiyer twistersy ten from spimning; seven from winding;
ond five are from weaving. Two ore in wpervisory capocities in carding
ond splaning; two in winding end weaving; and one I carding and fly.

9

Chart ¥ 1 shous a disiributton af purienis with varying degrees of ce~
cuniated eponwe. Thers are two patlants with? <+ changes with
21.3 years and 24.0 MPPCFY; ond two 4+ with 22.4 years and 25.6
MPPCFY; enm potient with one + changes at 38 MPPCF) one with 7 +
change ot 42 APPCF; and two with” + changes at 41 and 42 WECFY,
There is one with one TW«H.?MPPGY. The remainder begin
1o bunch ot 50 mililon porticies per cuble foot years and show no porticuler
dossssverity ralotiomshlp urtil 90 MPPCEY is excesded. Cven here one is
4+ ; twoermone « ;one is twe -rzadhnmthm -’- .

Mot of thaes frem winding and opening and pleking who show involvensent
do 15 befers they have a totol accurmulate exposure of 60 MPPCFY,

Waaving, wiming, carding, and flyer frames tenders are sirewn out in
rondom fashion from an occumuiative exposure of 60 MPPCFY on,
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Thers are 6 patients with 3 = asbestosis, They are s follows

Coluan | (Seot, 1957) Column 11 Column 11}
o (8) 138.7 Jan. 1950 110.7 MPPCFY
FF 8C) 56.0 Jan, 1953 4.0 MPPCFY

(8 26 Jan. 1955

(W) 100 Nov. 1949 45.0 MPPCPY
W) 3.2 Sept. 193 55.3 MPPCFY
() 125.6 rd

Review of their x=rays shows thot definite 1 <= changes occurred as
noted under Coluan (1,

Their total eccunuietive sxposusre corrected to the time of flrm
rosntganclogic changes is [lsted under Column ill.

As can be readily obssrved, tives of thess patients cantinued ot risk
for severcl years after first definite signs of the disecss and worsened
mm‘d’o

Two patients were detacted fairly recantly, yet by the time of removol
2 and | yean later had shown rapid progression of the puimonary lesion,
daspite lew continuing exposure rovos brought sbout by Improvement of

plent filtering end exhovet protection.
There are 3 patients with 2 4 csbestusls. They are as follows
Column | (Se0t,1957) Column Ul Columa 11l
74,0C Jan. 1956 63.0 MPPCFY
98,6 C  Aug. 1953 84.6 MPPCPY
KB4V Jan, 1957 50.7 MPPCFY'

All patients with | 4= or <= puimonary asbestosls have begun to de-
velop pulsonary and’or clinfeal hamatologie changes within the past year.

?
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. Dicussion and Canclusion

Puimonary asbestasls Is G disaam of the tungs caused by exposurs 10 and
Inhalotion of particies of ashests dust. The particuiate slza s important ond probably
varies from 3 1o 10 microns. The finding that patients in the winding section tend to de~
velop puimonary signs at lewer accumulated exposure rates than workers In other sections
(the total gross exgosurs rate being roughly equivalent) suggests that the dust size of the
winding stettems mwy be differant or perhaps that the velocity of scattered dust may be
groater with reaultant grectsr puimonary penetration. :

Microscopic studies elsawhere have shown that the anatemic changes in
the lung canslet chiefly of perivascular fitrosls, Interstitial fTbrosis, and thickaning and
widening of the alvaolar capillary barriers Thece is additionally @ marked plevrol and
pericardiol flbrotic reaction,

Tha clinical courss of observed patiants with pulmonary odestasls has boen
irsideous ond marked by sovly progremive loss of strength, pes, and energy, and serse
of well being. Patients tend to develop ¢ dry hacking, veusily non-productive, cough
with associated sticky peins ecrom the lower areas of the chast both anterlarly, posteriedy,
and in the axllios. Breathing cbillty becomes markedly diminished, but ussally s slowly
that patients almost autematically adjust to it and usually camsaent that thelr wind is ade=
quate if they don't hurry or straln,  Thore hive bean no Instances of overt right sided
heart failure due to increasing pulmonary blosd pressure.

‘ In several instances, patients have complained mest prominently of la=
digestion and epigasiric and hypochondral discomfort, sub=sternal bumning and frequent
sructation, but without nausea or vomiting, There have been no Instunces of puimonary
hemarrhage or spontaneous pnsuactharax.

Several pationts show varying degrees of dorsal kyphosis and/or kypho=acollosls.
Others shew varying dogress of pectus excavatum, These anatomieal chest changes have
0 far shown ne relationship to the Individual workens' susceptibllity to pulmonary asbestosis.

Se for thers have been 1o suspected or proven cases of puimonary tubsrculesls
or bronchogenlc carcinama elther in the workers with asbesios!s or In those with no evidence
Of'h‘m.

There s a relatively high Incidencs of patlents with various combinations
of sinumo=pharyngo=irachso~bronchio=bronchiolitis. Those potients have not . for shown
any evidence of increased susceptibllity to asbostos diseass.
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Oa the cblestive sida dll pationts with unequivecs! puimansry arbastosis
heve shown varying degrees of radiagraphic changes. (See below.) These have occusred
or widely varying total occummlative dust dosss and have no slgnificant relationship to
age, K, Of race. (However, tha high colorad case rate Is relcted in all prebability to
the higher dust axpasars rate of thelr particular jobs.)

All patients with pulmonory asbastos!s show vipnificantly diminlshed vitel capec
{meamired roughly by MeXemon=Scort Vital Capacity Agparstus).  No attempt has been made
thus far 1o secure timed vital copacities, spirograns, maximel breathing capacities, diffusion
rstes, or oxypen and carbon dloxide premure and saturaiion studies,

Many patients with pulmonary abestosls heve doveloped varying degrass of
clubbing, the extent of which hoars no significant relationship t5 the extent of the xeray
chongas. in foct, in c fow workens sussiclous actly signs of clubbing have occurred without
simitareous x-ray chonges. \vhils clubbing may cocur congenitally end tinder o voriety
of cthee clinical conditions, it must hers cartalnly be regarded as 3 suspicious sign ond the
pation? watched mare closely.

Sooner or letet, in putionts with rodiogrephie changes of asbestosls, owe-
cultarory signs of pulmanary hypertension develog; that le 1 say, the second puimonie
2und Increased in intemsity and ultimataly becomes fouder than thre second aortie sound.
ia seme instences this finding has (and/or 1s) occurred without as yet parallal radlogrophic
changes. " As noted chiove no potient hes ae yet developed miilelontly severe or profrocted
puimenary hypettunsion to manifost signs of right sided heart fallure; and ol
hwve thus far been sighificantly innocent of changes sggesting right sided heart strain and/or
enlorgement, ,

Thare tends ta be « parullel rise In red bicod cell, hematocriz, and hemo~
globin values with development of o moderats secondary poly cythemia. Red coil counts
oay ries 10 6.3 milllon per cmm.; hematecrits te 52-54 volumes %; and hemaglobin from
16=13 graws par cani, With pragression of Hw lurg diseass thess valuas tend to retum
towards and In some instonces go below nommal .

Radlogrophic changes obsarved through the study of seelal xeroys on thirty=
nine patients with certain or svepected pulmonary astastosis have thown the dissase 1o be
typifiod by progremive chenges Involving tha lower lung voscular and intermtitiel structures
vith progremsive diminution in Jung volume os suggested by decrecss in vertical dimenslons of
the Jung flelds and lnvolvement of the pleunepericardlal wrfaces with sventual ebilteration
of tha cosrophrenle and cardiophrenie simses. Usually as the picture develops emphysematowns

chonges bagin %0 uppear in the vpper luag flelds.

The earilest chonges Involve eithor the sersus aurfaces or blood vemels and
are marked by o Ruviness o¢ shagginess of the pleurcrericandiat cutiines; or by an oppearance
of thickening hazinems and nodulurity of the vascular cutilng In the lower tung flelds,
Neithor fung seems to be predarinately selected and tn Involvement may be sither medial
or ,OWC
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At about the same time, and in some instancas even before, thers begins
1o be a decrease in vertical lung dimensions (s measurad from the first costochondral
junchurs 10 @ line extendod from the highest point on the diaphrogm,

Thereaiter tha changes invoive progremive thicksning of the vascular
shadows with eventual coolescence; progremive thickening and iregularity of the
plouropericardial sutlines; and progressive diminution in the totel lung volume as
suggested by decreass in apical~dlaphragmatic distancs.

For the purposs of this study the following caragarieal clamification
was established:

0 No evidence of disscse

- Equivocal changes suggesting one + but Insufficlent for
definite statement

1" 4 (nitial furring or shocginess of pleural or pericardlal swrfaces
or Initial thickening snd haginass of vascular cutlines

2 4+ Combination of vascular and pleuropecicardic! changes with
ponsible early decreass in verticol chest dimension

3 4+ Changes previously noted plus development of background
reticulation or ground glass appearonce In lower lung flelds,
coolescence of vasculur patterns, further thickening of plewro~
pericardial outlines and greater decrecse in vertical dimensions
of chest,

4 + Almost wild appearance of one or both lower lung flelds pluws
ail of cbove civanges

Ninetesn potients were clanifled as having deflaite puimanary csbestonis.
All ainstesn have definite and unequivoeal rodiographic changes comoatible with the
eriteria previously esablished. (See poge 13.) OFf thess nineteen, fifteen have been
persanaily seen in this study. OF thess fifteen all have diminished vital eapacities and
twelve of the fiftesn show decrecsing vital capacities. Similarly twelve show some svidence
of high or rising red blood cel! values.

Eight of these Fittesn patisnts show varying degrees of clubbing and eight
show evidences of increasing puimonary blood praseurs,

Twenty patients hove plus-mims radiogrochic changes according to the
criterla established In this study. Sixteen of thews patisnts show decreasing vital capacity
mecturements, thirtesn show rlsing red blood call vulues, four reveal Increasing intensity
of the second puimonic sound; and one shows definite sarly clubbling,
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A definite diagnosls of pulmonory asbestosis cannot be mada, under the
conditions of this shudy, without rodiographic changes. However, the agpearance of
ony combination of decreasing vital capacity, rising rad blood cell values, inereasingly
loud second puldionic heart sound or clubbing should be corsidered ¢ sapicious sign in
any osbestos worker; andt hat worker should henceforth be watched clossly for further
puimonary asbestos!s svidence,

That warkersfr om any area within the Asbeston plant can develop sulmonary
7 asbestosis Is obundantly cleor. .

Chart ¢ 2 (page 15) shows a break down of workers bysections plottad
agalinst years oflemployment in Asbeston.

This chort suggests that workers in opening and plcking are at greatast risk,
44% of nine workers having developed sither deflnite or suspicious signs of asbestosis.
Chert #.1 suggests moreaverth ot thees woriers are apt to develoo signs of asbestosis ot o
{ower total accumuiative dosage than employees in other divisions of tha plam.

Employees from SPINNING are next most frequently Involved. Forty-two
% of twenty=3ix workers have definite or suspicious signs and twenty~ssven cercent have
definite cabestosis. Inspection of Chart # ), however shows thot all seven warxers with
. definite disease have a toral accumulatived ces of over 60 WPPCFY; ond thot all but one
with wepected diseass has an accummiative exponsre of over 50 MPPCFY,

. Employess from CARDING are third moet frequently invelved percantage-
wite. Twe ors carden with over 70 and over 30 MPPCFY total doss and one is o fly frome -
cording supervisor. Tne petient, however, has an occumulative doss of only 33 MPPCFY .,
The relatively encll nusber of workens from the carding section with asbestosis may weil
ulm*r.:.ho fact that this population is young in regard 10 working years and total sccumula-
tive .

Twenty=four parcent of thirty-four workers from VANDING hove deflnite
or napicious svidence of pulmonary asbestosis. Foar cre definite and four ore sapect.
Of Interest hars howaver, fe the fact that six of them eight {thres from each group) have
developed signs ot somewhet lower totol axposurs doess than comparable Indlviduals in
other sectiors. Yeorly dust studles (See poge 3) show the winding secticn 1o have one of the
best duet control systems In the plant. These dato raise o possibility that the characteristics
of the dust In this section { 0.3, slze, velocity) mey have a bearing on meking the winding
section somewhat more hazardove.

WEAVING I3 next with twenty«three parcent of twenty-nins workars, How-
ever fifteen workers have been on the [ob less than five years. Thers s o wide soread In torol
accumulative dases in Involved patients in this wection ranging from 43 MPPCFY 1o over 120 Mt



’5' CH'\RT '2
Number of Workers BY COMPARTMENT

in CP C FF ) w WE Svp:ailot Total
»n Secretory
—W
0=5 2- 12 5 9 4 15 0 47
68 2 2 é s 18 1 ] k]
9-10 ) | 3 ] 3 3 0 12
1112 | 2 L1 4 4 ] 0 21
13-14 ! 2 3 4 2 1 1 14
Cver 14 2 4 P 3 3 4 i 184
Torals 9 3 2 26 34 > 3 143
Nucaber with
Asbestosls 2 3 1 7 4 2 0 19
. ¢ Workers
| \shestosts 2% 19% 4% 7% 1% 8% 0
tNUmber Wim
Suspected Asbestosis 2 3 3 4 4 4 0 p.9
% of Workars with
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Caly four of twanty-four FLY FRAME TENDERS have ony evidencs of
ostestosis, However, all of thase show signs of the dissuse at total doses under 70 MPPCFY
and twe of them are under 45 MPPCFY. This saction has one of the best records in regard
to dust control,” The evidence would suggest however, that those worken who wil! develss
asbosrasis in this section will tend to do 50 sartiar than in most othor sections.
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RECOMME NDATICU NS

Pulmvonory asbestosis 1 an Industriol health and sreventive medicine
problem of the First magnitude.

This shudy suggests that the orimary and most Impartans factor in acquiring
the dissass s the Indlvidual worker's toral accunulative expossre to asbestos dust.

Previous safe level figures of 5 MPPCF per year must be revised radically
downrward; the only concesslon short of an ideel 2ero expomsre being the minimax
relationship of diminishing returs versas incressing offort and expense .

An octive crogram of education of the worlkers should be undertaken ro
alert them not only-to-the-danger-irdwrem 1w vhe jobj BuF Glso to the comeany s sffort
towards eliminating the asbestos dust exposre hazard and early detection of affected
workers. This program should be energetic forthwight and continuous, It should include
not anly the asbestos workers, but thair families, the remainder of the working body of
the Hoganeville plomt, and the community as a whele.

Accumyiative dust exposure figures should be kept current and readily
aveilable on all workers. Consideration should be given to posting section figures,

by the month , in the involved oreas and lmviting workers' svpgestions regarding methods

of lowering the dust hagard. (One wh!soo!hdally{obmihan some pratty good
proctical ideas.)

Chest x=rays shovid be taken~ es Is now customrypn all new workers and
on workars returning from layoffs, Hinsees, and feaves of cheence. Ctherwise x-roys
need only be taken ot twelve Intervals until the worker has reached g total accumulative

hdePm. etk

Therecfter, {above 20 MPPCFY) chest x-rays should be token every §
months.

Clinieal evaluation shovid be done during the first, third, and fifth years
of the worker's smployment; and therecfier, every year.

It would be of great interest and value If mere extersive studies could be
wnderiaken rogording the ncture and degree of Incapacity of thoss patlents with demon-
strated of sspected asbestosls. The infermetion ocquired would be of both medical and
medico~legal significance.

i the information we now possess Is properly utilized, no workee need
sver progress beyond minimal early changes of asbestosls before he is detected and re-
moved to a less hazordous eavironment.
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If the yearly accumulative excosure doss is crogressively lowered, It
should mean that a given worker witl be able to sray on the job much longer and ot
less risk to cll concemed.



