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The Asbestcn Plant-of the U, 3, Rubber Cempany started operaticns {n 1.0, -
From its inception, there was cognisance of the potantial meddce~incustrial
hazatd in workdng with asbestos fiders. Several factors =ilitated azainst

the possessian of satisfactory knowledge regarding the nature, degree and
axtent of this danger, '

Commmnications between different corpanics working wdth this fider were
handicapped by the requisite need for secrecy inherent in & highly ccopetitive
systan of free entarprise, Adequate studies regarding the epidamiclery,
rediographic, slinicopathiliogy changes and functianal or physiclogis had
2ot yat in many instinces been wndertakan; Zariked the zaans by which
particularly the latter could beaccomplished even belng developed, Merew
over, &3 will be indicated later, and &s Bas been suggested by others in
the United States and Ingland, there is ressen to balieve that not only has
the nature of asbestos disesss changed in the past elghty years; But alzo is
prodatly different in warying plices st presant, becsuse of such facters

a8 type with locaticn of operation within & given plant and the type of
asdestoe fiber predexinantly used,

Avzreness that' there wvas & potential problea motivated the U, 8, Rubber Ceo,
in Hoganaville, Gecrgis, to start reutine anmual chest X-rays on all perscnrel
woriing in the Asbeston plant at the incepticn of its operaticns in 19500,

Miltionally, detailed cust count studies &t many staticns within the plant
have been cantinually performed over its twenty-ons years of operatics,

Information addnced from these data and Ll=s have subseuently proven ine

~ wvalustle in ylelding scme estimste of the approximste accumuilative exposws to
asbestos dust and {ts relation to the preoduction of asbestos ling disease,

Ixaxinaticn of serial roentgenogrims of individuals has zorecver enaoled us

to describe the rediogruphic plcture of asbestos lung disease as it occurs

at ocur plant ‘and places us in & position of greater confidence in detecting

early changes at & tizs when we hope remcval of the worker from risk will

prevent development of & pulnonsry cripples and keep & trained worker on the
labor maricet, ) .

The present progrem wvas insugureted {n the Asbeston plant in Hogansville in
1957, Its geal vas %0 develcp all the informaticn possible regarding the
£eneral nature of the asbastsosis problem as 4% cccurs at our plant ad to
detall, insofar as possible, the specific alterstions in the individuals at
risk, To this end all workers receive cozprehensive snrmal examinatioens wnich
include a detailed history and physical exzmiraticn, (Hale workers are
advised to consult their family physicians for rectal eamirations, and {=2le
woIkers are requested o consulc their perscmal doctors for breast and pesvis
examinations); & hemegraa whica includes whiite wita differential count;
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Eemoglobin, hemstocrit and red tlood cell count, A sedimentstion rate and
urinalysie are also performed, Vital capacity has dDeen zsasured by the
MeKesscnScott apparatus and yearly sicin test for tuberculosis and Ristoe
plasmosis Rave bean deme, In selected cases, sputa are collected for
tudbercle bacillus culture and sbout six pstients have received bilateral
broachogrsts = with negative findings, Chest msssuremants at inspirsticn °
and eq:d.rsuon,’hd-lht and welght amd the routine vital signs are recoerded.

Our effort then, i3 to see the patient as am {ndividusl and a whole, with
exphasis upcn the changes = if any -~ wrought on his paysical and emoticnal
being by occupaticral exposure to ssbestos dust; to quantitiate that «Tosuse
in dust count dossge and resultant radicgraprkic alterations; and to cors
recently asssure pulncnary physclegic performance,

Numerous factors seemed apparent in an initial report in 1958, and the’
passsge of time has dene little to alter indtial tentstive conclusions,

Dust exposure {2 our plant lessened more=ciwless steadily with the passage of
the years, following continuing efforts Uy responiible plant personnel to -
entlep, divert and exhsust ﬁu asbestos dust from the work aree atmoephcse,

Review and study of serial chett X=rays of workers vho were begiming %o
develop pulzenary asbestosis {n Hogunsville demcnsireted a more=cr=less
orderly progressicn of radiogrsphic maturation frem normal lung to diseased
lung, This cozparstive study vas particularly valuable in thst it rendered
a0Te sasily apparent the detection of the eariiest rediographic changes of
pulnooary asbestosis in this plant, The logical sequel of course, is early
discovary of affected workers in order that they may be rwmcved from risk
before advanced and irreversitle pulnonary changes have cccurred,

Ia this connection, it seems partinent to note that the progression of
sadiclogle changes seems 8q far ¢S be unique for this plant, We were prive
{ledged to consult with Dr, Kenneth E, Smith, Medical Directer, Jobns~{anville
Cozpany and Dy Johnm F, Knex, Medical Director of Turmer Brothers aAsbestos,

- ltd,, Rochdale, England who showved e Z-rays of their workers with pulzcnary
sebeotosis, The rediographic patterns of thair asbestosis patients seezed to
be of & far ccarser and further advanced mature than our patients at cexparrdle
clinical levals of dlsesse, The type and scurce of the invelved asbestes
2ibers, dust size, and possibly dust velecity &t time of imhalaticn zay be

sons of the fectors invelved in the difference,

As & local ocomvenience and method of utilizing avallable information relating
dust count date amxd accumnlative sure, we developed the term MPPCTY zesaning
mllion particies {(of ssbestos dust) per culdae footeyear, Ye found the
greatest axposue dansity of workers affected by pulmonary asdestocie to be
around 5040 !PPCTY!s, 4 curve plotting asbestosis against MPPCTY shows o
slow rize prior to this pednt and a tendency for ssbestosis to becozs zors
prediclavly certain with Aincreasing exposure, In order to keep & trainex

worker on the job, the conmcluxion seexs ingscapable then that at ledst cne
vital step invclves as ete o cat ° dust as is

possible,
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Certain staticns, such a3 weaving and winding, seem zore &t risk ia our pluns,
tut ihe changing work populaticn and {nsuflicient number of workers have
prevented, 80 far, any valid statistical and predictive evaluations,

Purthermore, certain types of workers; namely supervisory persennal, have
seemed ZoTe FUICEPtidle tO the disesse and the attrition ameng these valushle
people has beea relatively high, Speculation leads cns to wonder whether the
very attributes viich drive certain woricers to excell and becems supervisers
3y have at the eans tins encoursged them to take gre-ter risks, showv zore
disregard of the dust hazard, arg ultizately beccme casualities,

In regard %o hazard and risk we have sdapted the pelicy that imowledge of ‘he

Tisk and awareness thst we are doing everything possidble ¢o mindmize 4t and
reove the worker {rem dangsy should he become an incipient victinm i3 the
aost predent course to follaw,

Trem & laboratory standpoint, pstients who develep the disesse have tended :
generally to show rising valuss of hemcglobin, himatocrit and red blood cormts,
There have been 8¢ signigicant alteraticas < oF ffevential
values unless there has been & complicsting inmfectien, °Vital capgcities, 89

aetsured by the MeKesscn=Scott vital capacity spparstus, have shown universal
- decrease, .
Prom & clindcal standpeint the cardinal features have been cnset of chremio
low-greds’ non=productive csugh, cccasicnal sub-ster=al and epigastric ine
Sigastion, and aa ingidious cnset with progresyive lesseming of strensth,

and energy and a stealthily incressing shorungss of breath os exerticn,
Eo cce bas complained of orthopres or parexystil nocturmal smothering, -Caest
pein, axcept for fléeting and hard o describe almost neuritic symptoms, has
beent largely sbeant, Scme patients wdth fairly well advanced pulzxnary disesee
coaplain occasionally of difficulty 4in getting air into thelr chests, This
syzptoa 2ay be part of the hyperventilaticn syndrome, end subsequent respiratory
studies have indicated that these patients almost uniformly bave an increased
mirute volums of nm‘ " '

Those with pulmensry asbestoxie 4a cur plemt have invariably shown diminished
chest end diashragmatis exoursion, fairly normal respirstory Zummu's excert
f,“ & texdancy for the develoromnt of brymchovessiculsr sounds over the _

s8e8 orly and laterslly; the typical finger changes of Srpertrornie
PALHY WG thout tenderness aleng the shafts of the lung
#7 ok Increasing Tntensity of th

- Wohed Tosreasing intensity of the Second gulssrdo Scund suggesting

rising teasion in the pulzonary circuit, So far, none who show even Todertely
edvanced asbestomis (with one possible exception whe wvas not
observed by me) hsve demenstrated cor pulnemals manifested by right heart
fatluve, radiologis change in hilar vesseis or electrocardiographic charges
of right sided strain, Thds seexs scoaist strange tut perhaps tize will
throw zore Light on this particular probles,

In order 2o lears more regarding the phyviclosic alterstions of pulmonary
Asdestosis and 0 provids & morweor-less quantitative cethod of following
these alteratione wa efarted about twe years aco to study the velusss of

the varicus physiclogis lung compartosris; cheir vantiiaticas the distri-
butdon of inspired gos 48 zsasured by ths pul-onary nltrogen ezptying rate
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) (7ztn teed) @2 palnonary nitroges washout curves) and the charscter of the
recorded sEiIOgTAR, : -

Kore latdly we have bequn to study in these patients of ventilatiom=perfusien
relatisnaidips and the diffusing capssity of the lungs for cxygen by the
msttod of Riley and Cournand using two differest levels of inspired oxygen -
ccncentration. The partial presscres of cxygen and carben dioxide in arter::
bloed at thess two levels are determined by the direct btudble Bathod of Zilzy,
Proezzel and Franke, The arterial bloed content of ¢y—gen and carben ciczide
and varicus gss analyvis are measured in the Van Sly'ze zancmetric apparstus
and arterial PH's are determined with ths Beckman PH mater,

There are sppended to this repert throe sages in Sadular form showing in scms -
detail the results of our studies on several patients with pulmonary asbestosis,

Al have madiegreshic changes of varying degree, uniforamly involving the lcver
25K fields ard, as the diseass progresses, the serosal surfaces of heart ard
lung. Al have evidence of decressed che 5 ZALy show decreasd
ecent of lang bases t0 percussicn., Jreath sounds cver the {inferior porticns

of the lungs, usally posteriorly and citan laterslly and anteriorly are rormal

%o brenchovesicular and frequently reveal fine to nedim ed-ol-inspiratory
sticky reles and cccasional faint rheachid,

Where the second sortis heart scund 4s louder than ths second pulmendic, serisl
observaticns over seversl years have tended to reveal & changing relaticnsrip
with decresasing eortic second ard increasing pulmendis gecond scunds,

T™he 28 jority have o) ot‘ varying degree=—scme proncunced, and seme minizgl,
and there appears 1o be 1ittls correlsticn with the severily of the process,

Uniformly, there is some on xild to moderate exyrtion and 8 general loss
w"&'}nj&&‘}ﬂm_m.

.. ¥ital capacities are dlmost umiformly decreased, Residusl voluzes tend o te

mm%?aa‘a i total lung capacities, so far have tended to Temin
close t3 predicted normals, This may be Decause of incresses in residual
woluzes, for the directly msssuruble inspiretory capacities and expirstory
reserve volumes are uniforaly decreased,

¥inute valames are almoet wiforzly incressed and arterial CO, preseures
terd to be low, nmmnm:.gcmmmuqm ts for cxyzen.

Maxizal dresthing capacities are wxiforely decressed, although the figures

given zay de scondiat lower than the patismts! full abkdility because the test
has tean performed in the sexdrecumbent positien,

Thers i3 1ittle evidance of airwy obstructicn and the pulscnary nitrogen

eEptying rates have been alcoet wriformly narmal, Timed vital capacities
bavs tended ta show sems lag 4t ome secend dut normal eTptying 8t e and tiree
secondy, .

AThertal wyged saturaticns has Been normal as have arterial pertial preesures
of sxygen at A percent oxygen in the azmbient air,

Diffusing eapacities for ciygen at rest Nave viried in four patients asesures
$rem 10,8 to 16,0 oc/mn/mm,
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