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) " AN X.RAY STUDY OF THE LUNGS OF WORKMEN IN THE ASBESTOS INDUSTYY
| COVERING A PERIOD OF TEN YEARS : SRy, ¢
IR ) - 4.
By ARIAL W. GEORGE, M. D, and RALPH U LEONARD, M U, Boston, .!lm&‘ﬁg
T : S
UST inhalation is 3 subject in which  cident bounls, and als) as 2 disease Ny |
D we have beea particularly interested  dition in the individual, its par.holoxv: 3
fur the past ten years. Ourapproach  prognnsiy 2> ohserved by us through the <
to this problem has beea through the x-ray. .,ws
medium of the x-ray  During the pase  In 192N we began the inteasive study of %
five years, the dust hazard in maay in-  those: expused to the asbestos h.-m.:.ia ?
dustrie: has become a serinus ceonomic fuc-  one of the lucge industrial plants in Macy. =
. tor, for the individual warkman as well 33 chuseets. where brake lining was m;
for the corporation and igsurance com- factured. Thé Razard created was pring, &
paay. In some instazces the amount of  pally asbeston, with less than H) per comg -
leged disahility among the warkmen. from  siliva.  Dry weaving was first used anf -
dust, had reuched such prnportiuns that  theachanged ts wet weaving. Thise
insurance cumpanies hecaine insolvent. aad  was brought about by the fact thacia 1925 .
the industrial plants were forced to close aad 1920 there were numerous e w4y .
for lack of compensation insurance pro-  showed symptoms, referabie to the luag, °
: tection. characterized by increased difeully ia -
y During this period. we have hud the 0p- breathing on exestion, cough. sleeplemen,
; portunity of studving the chests of vver- and lows of weight.. Of all the cases wee
: three thousand workmen exposed tn a dust  examinedin 1025 and 1929, our records show
: hazard in their regular occupation. This that in 12 cased x-ray examination revenied
group included various tvpes of dust Rur-  clanges in the luags, upon whick we based
: ards—mining and manuiacturiag—aad  our diuguosis of ashestosiz Thee L2wer |
' from varinus parts of this couniry. eust 6 Al once put N compwnaation of Jives s 1
‘ the Rockive. From thiv group it Bus been lum; sum setiivnient and Ruve heen cadee |
\ our privilece t ohserve with the xozay the  Ohservation for seven years, thrnwing coe
\ chanages in the chest which muy result from  siderable lighe oo the naturad progren d
more oc luss centinunus exposurs o varieus  the discase,  From alous 112N o &
types of du-t, such a3 siliva, tale. mashle.  we routinedy exainined those o =
coal, asbiestne, heavy metals. such as izon  pected ciinivully of ashestosis, By 17&
r and brass. aud various organic dusts. such  the insurance premiums kad pyramided
as wood fiber. 13 per cent of the puyroll. and the ar=ad
In this rather cursory paper. it is our were rather indifferent to the takisgoad
purpest to record our observation: und  thiz Ask  Finally, one of the large o
conclu: ions bused on an x-ruy study of ane  panivs decided thut before they took ne
tipe of du hazurd. numely, ashostus  this sk thev would have eamiad
dust  The diseare ernulition resulting from clinically and by s ray, ali of the empors
the ikl tion of asbestas dus? is that foess of the plant torallingg approsimatsly il
of pnvamicvoniosis K s ashestadds huadeed The snajesitr of these workwe
We ~hell romment ot this discase, as an Wers ovaminod by ue immelatdy 2
ceontanie probicin. as it vomoerns the in- plant There was g vers Wl aumbe 4
1 4 suraacs eompunivs aned the industsial ace the otal emplyces whose condivos &
] — - diastmer] s asbestosis  (gg of thes s
_1 Y Reatd T paest Ue ctevicativont ot the Twanen ot Yet that we cithet sucfon'frd oe di
Annual Micting of the Raddudesio ad Serwts oi Ntk gibostosia, these wore thzee cases toat %
Amiwtien, ot Prt-laurgh, Noow 23 [wy 2, 00 ' sens . N o __
i SThis is e of 4 wtivs of pagrs vosnieilaieed Sy deinitely advineed T hese chree ? -
x fownds amel fumer pripife v [ el Hugeck, N0 80 wore of inte sest hgeuttse Uy ohd “'M{
W. R. Grace & Co. received Dist., v. U. s.“'é'msun Co. i b
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of the wnual clinicul ~x-,'n.~. and woald

43 " e aveount of the high wages they

g S Lening. ch:mge theic ocrupations.

g 1)

?'!* - . :"'t‘\' men mnu,ng.gd to work until
. "t e

-_?;, cu plnt was closed, in 11536, One of the

=3 . tecune a litigant Liter. Tiie other

RO Y. ~peared into other industries and
S —w\rded as claiming disability to

-

o3

o,

\ «osey of this type naturally revealed
wamy imseresting lung conditions aside

iy

“»
.

>

e v atastosis, such as aneurysm. early
§ o . active and chronic tuberculosis,
5 et ahaenualities,Yand many cases of
g eacbnl changes from previous luag dis-
. . cje

w: i pleat was eventually sold to a com-
;..{'" euuve compaay and was immediatelr
! _‘.é “ <! Witkin a short time after the clos-

.
(#

o .2'. pla 2. ) workmen brm.;h: in

= o o1 cuses were examined by us b}' X
e - an! ne made a positive diugnosis of
= sunis ot 12, with three additinnal
= .~ unstionable.  About 13 per cent of
- . rositive X-rav diugnoses. in this group
=*. o viaimed symptotas of asHbestosis.
= . zeurunce carsier for this competitive
8- '; 2o inmediately  placed  these 12
ZF -+ .either On compensation or they were
= surp-sum settlernent in excuss of
s e The diagnosi» was based upon
=. ‘il and the xray examinations,
bt T =+ umlly the x-ray. There were left 75

.u.'x.ng dx:abxht}'. but their physical
' vruy examinations were negative.
e group of 7R claiming disability. but
*'mut physical or x-ray evidence of

2 + esheies 30 came to trial. ‘!‘herc is..in
R < e the Legal Aid Socivty whick
B *t-« shie enunsed for the plain:i®s, as
P Tooceeniatent medics! experts A very
x dioeney wias chosen for these
Lo, “1the fute John B Hunes Jr,
5'.,.1.':' - tie medical expurt He. in tuen,

“ {theye cuses hoth clinicully and
Oing these 30 cazes he mude a
2tignesis Under our Statutes of
i Diseases of the State of Massa-
<7 the so called U Panel Dhgtors,™
Tond theer, one of wlinn is a roent

W. R. Grace & Co, received this
document on July 27, 1985 from
the plajintiff as a trial exhibit
in Greenville County School

LUNee» IN

ANftE S INDEUNSTRY LO7
geaologst - Under our State Law their
diagnosis is tinal.  They had the oppoe-
tunity to examine 111 of these 0 cases.

Theie reports in au instunce definitely

statedd ashestousis, but thuir findings were
reported a3, ‘‘comsistent with.,” or “a
slight degree of.” or “the probability of "
asbestosis It was ohvious in reading their
reports that they were not depending on
x-ray findings alone, hut were giving the
benefit of the doubt*to the workmen. in
many instances being influenced by the
history of exposure. The x-ray films .of
theve cases which were diagnosed as pasi-
tive by the Panel Lixctors, we would have
culled negative. This illustrates the great
difficulty in interpreting an x-ruy flm. as
to the presence or abseace of luny chang

due to ashestnsis. [n many instances it is
a mattér of personal opinion. and the value
of an apinion is in a large measure in peo-

_portion to the roentgenologist’s training

and experiesice ia this specu.xze& field.

The late Jotin B. Hawes. Jr., M.D., who
was one of our dxstzngux«hed specialists on
tuberculosis. always forcefully expressed
his opininn regarding an individual who
worked in a dust huzard, cluiming that ex-
pusure for theee yvears or wmore made the
individual o potential case of ashestusis.
He so exprasied himsell whea these cuses
came to trial.  \We all feft that at least N
per cent of his positive diugnoses depended
upon history of expnsure rather than sub-
jective or objective physical signs.

We will not attempt in this puper to take
up the questiva of physical diagnosis. but
we will say thuat it is our firm conviction
that at the present time the only methad
of pnasitive diugnosis is the x-ray. aned that

asirle frnm the Ristory of expestre there

are no clinica! .‘thngnumnmo sizns of the
di-cuse.  The c!':uu facts v wiiich Dr
Hoawes hased his dicgnosis amnld pru--xn-ns
of usbiestonis were as followis (1) kistory of
exposure, (2 difficulty in beeathing on
exertion; (3. enugh, (4) rupblity of heart
actinn on cxerdion. and (35) that-asbestomis
wis @ progressive discase, onee conteucted:.
whether the individual eemainel in the
industey or was removesd,

pist. v. U. S. Gypsum CO.,
et al., C/A .No. 82-3142-14
(U s.D.C. South carolina). Neo '
copy of this document has been -
found in Grace's own files.
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the plaintiff as a trial exhibit

in Greenville County School
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vy like to ruler to the 12 cases pres  nation we
ntivaed. that were diagnosed as
), given cumpensa-
ed. ~ At one of the heur-
-called by the insurunce

hive the hist aml perhans the
ool of diagnosts of asbestosis ag
the present time,

The x-ray
ages in the

oo i 1S and 18
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e e UV WRTR
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[aa m...nn.n..: way
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density @8 churacterizet] tiest by bilaterul
distributior, and. sccondly, Ly its being
linited to the lower lobes of bLoth lungs
The guality of the shaduw is churacterize!
by a komogeaeous quality und is deserilied

O———

Fig & Caswe 3. Me H., moee than o yeass

[ 131103004 4

.
® e

the literuture as a groend-gics
appearunice. The mivruscepiv

]

Cetmoky
B X . H
'3

changes in the lung show thut we are daal
ing with an aimost interstitial fibersis with
ureas of arelectasis of the alvesli und
simaller bronchioles. Thereis an ahsence of
the gross nodulation seexn in silicosi» What
nodulation there is has a fine. evenly dis-
trihuted quality. There are no character-
istic changes about the root shadaws.

-
-

Senne cases are assoaciated with hilum -

fheasis amd glundulur enlariement. bue
nany eases of ashestosis show ne vastation
i the apjearance of the hilimt <hadosn.
trfnen there Is some acee ntustive of the
hiecachtal shodows, Ther
found a pecaline appeztance of the beons
chicl tree in Loth lower loh < g that it
presents a rather lueinat b appearanee
| his pevaliar arrangenions o0 the bronchital
Cshadows s appaceatiy die to lealised
azvas of crnphysema seutiered throubeat
The mierwrme il us

pathiesde gt i~ the

- ps
e

3 freuentiy

the lower lobes

thar the Vhang

LINTNT

R.\:_':O 1K) ",

it oft @ protective ¢

7

Aug . v ’

H

ement about the
a-beston liber, rather than a destructive
process of the lung tissue. The ashestos:
fhers appedr to be susrnunded by 1 suh..d
stunice unifurm ia charucter and havicgy
the appearance of connective tissues. [e:
wiuld appear from u study of the slides.
thut the fiber is inancent of peaducag,
any pathologic dizturbunce, except a1
impedance to the air in this region of the
lung In other words, in a.bestosis we
are dealing primarily with an atele:tasis
cdue to the mechaiticul blocking of the
alveuli and brunchinles by the protactizy &
fibers abwut the ashestos fiber Tk
pecaliur diffuse microscopic fibrosis, as—y
soviated with ateleviasis and microscoapic!
areas of emphysema. is the type of chazgs .
that produces the sa-called **zround-iluss .';
appearance on the x-rav film.
In .the.second -place. asbiestos dust pro-a:
duves changes in the pleura, the most coa-
stant finding heiny an accentuation of oze ¢
or more interlobag pleursl septa. The
microscope shows that £ osis asseciused 2
with the ashestns Sters is ;.0one to invaive -3

tae poeuralsonvesing of the lumy 22 .
demonsteation of pleuritic adhesions of =

fiath lower chestal with obliterution of 22
cnstn-phirenic is a rather comsiani
faling in uncomplicated ashestonis.

In the third pluce. the x-ray shows 22 ..
usual signs of emphyvsema. This em-
physema, of course. is not pathognomonic
of ashestosis but when accompanied bys
other x-ray indications. can be considersd
of a confirmatnry mature. This evideacs
of emphysema is best demonstrated by esgs
lmited excursion of buth diupheugms azd &
the increased radiubility of the inng L

[n the fourth place. we have ooed %:'-..‘.
boiles oy
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L dd -
DTS, -

‘e
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Seesy
dsees
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the cases Al asbeosis cortain
the enntour of the heaer shafif whih wel
foed is sutmewha? cataliv reiated b t2es
process in the lunss  Other writers Rave,)
put considerable caphiasis nn the diltang.s
of the right agsch I venteiele o e
Getter A a<leetnie ininn. L BASRT

HH lary

It i~ oue op

vese

dilatation of the right side of the beart 5§
seen in a higher porcontage of asbestad%

2210 e ;{1

ciws than in orhee forms uf prom
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Wi GEORGE AND LEN KD
.is. _,.:..mr.i.iw. silivosis  There iy 2 .::.:.
ectival poosaibility crw.. the type of inter:
witial fibrosis seen with the asbertos dust
o wwh as to peoduce amechanical inter-
isemer with the circulation in the peric
Liventar vapillazies and that this embarrass-
went it the pulmonary circulativn resuls
@ sottie Aypectrophy oc dilatation of the
~ot side of the heart We have nat ob-

.. ,
_hw wiowd any demonstrable dilatation of the
. aulipnary artery.

pelos

These are several points which are of
e etange in the diffecential diarnosis

13

1%

;i

hetween ashestosis and other furms of
nacuztten-ods, and ulso between ashesto.
ws ate! ciher shadows, due cither to fauily
woheic o0 to variaton in the lung mors-
other eondditing not connected

fy

vHIin

" T L I
‘..”- with the dust hazued. [t would secem un-
= murses”y 1o meation faulty phvtugraghic

wakuic It is our belicef that many er-
amentts N-ray diagnoses of ashestosis Rave

b

= iwvnt maile on X-ray films «which were eitier
=z s s.oxposed or over-exposed. The physi-
£, . o uatities of the inedividual sheull alo
s ‘v thRen into onnsidetation. A woman

will give an xerav pletiure

- al Targe breasts
= ooty have all the chiructorictics of
b wehanmses due to ashestosis. The faet

i

eeagver, this vinution
Lt Chestewall strueture,
Pochanges within the Chiest cuvicy,

There ure Certuin points of itaportarce
e Jifferential diagnosis of “ashestosis
wird sthicosis,

1 The increased deasity in ashestosis
s eonfined ta the bases; in silicosis it is
found in the central portinn of
et Rings and frequently the hases are
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whith we hive sturlied. the perreatag: of
silica. wheee it was foumd in the tlust tests,
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in certain industries. and perhups in the
mining of ashestos, we may have a dust
hazar! of ashestnosiy with a hizh percentage
of silivca. I the advanced cgses of prea-
meconineds due to this doubie hazazd, it
tmight be Ity casy o determine foam the
xeray the wmnunt of disease due to the
silica amel that due ta the ushestins fher,
hut in the average case an acvurite inter-
pretuting of pueutocuaineis die to beth
ashestas and silica would be a difficult
procedure.

In this series of cascs we have found no
case of complicating tuberculusis. From
our expericace we are of the opinion that
ashestoxis is not prone to the development
of tuherculinis, and we huve had nn cuse
ta which there was evitdence #f ashestosis
lighting up @ preeesisting  tuherculosis.
The ditfercntial dinznoss hetween ashes-
tosie arel tubaerciosis i roasendily ey
The diseases have littie (o canziinn, aeld
as thete Neray appeatidioe is concested.
This is oot teue in cuses of silivnsis come
plicared by tabercudosis [ i sometimes
ditficult to make a AdilTenontial diagesis

hetwien ashestadis aznld (eetain conrelitinns

which produce congeting of the leaver
Ll of the U or acevntiation of the

pist. v. U. S. Gypsum Co.,
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LA

bronchial shadows in the lower lohes
Chronic passive congestion associatad with
heart lesion might well simulate conditions
of asbestnsis. The differential diagnosis
in such an instance depends considerably
upon the clinical history. Chronic bron.
chitis ot bronchiectasis might produce a
picture somewhat confusing with asbesto-
sis, but neither of these condirions usually
shows the characteristic “"greund-glass™ in-
cressed density over the lower lobes.

CONCLUSIOINS

tLy Tt is our opicion that every in-
dustry with an asbestosis huazard must be
a special study in itseil.  All u-besios min-
ing and muanulfacturing cannot be classified

in one group as to the dust hazaed. The
perveatage Of silicn in the ashestus dust

LAY O O My

must Le takent in2n consideeation.

‘*u: . l

method of matufacturing whether jo 9.
the drv ar wet method, is of itnportancs, o2

(2) We are of the opiniun that the d.j,_3-_
ease. asbestosis, is nOC 3 progressive dis.g”
ease after the individudl hus beea o 77
moved ieom the dust hazasd. .8

(3; There is no cvidence in our study ol
asbestosis for the past tea veurs r.:u;;a
ashestosis  hus aay causal relation o
tuberculosis. £

14: [t is our opinion that the izul diag
nosis of asbestosis must depend muainiyv o
the x-ruy evidence, thut there are sagg
clinical findings pathosnominaic of ashes—=
tosis. and that an amount of usbestos dust";’;,
in the lungs. suficient to produce syma—yg
tams. will give visible evidence i tiysued
changes on the x-rav tilm. §
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