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PHE  word "I)m'nm«-umin\is" of

Greek origin, and implies a condition
28 the lunes arising from the inhalation of
seessive  quantitics of dust. The fact
vaat damage to the lungs may be wronght
3y the inhalation of certain clusts has heen
rornized for many centuries, but the
evact tvpe of dust or dusts responsible
for the pulmonary dhanges and the nature
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75 " tae p:nh-nlu;:iutl Processes i||(‘|n‘m| are
r 4 « comparatively recent knowledie. Sys-
ry amatic roentpen-cay studies, painstaking

suthological investigations follow ing antop-
nes and abundant animal cxperimenta=
i througbout  the during the
ast ten or twelve years have led to a

world

)
vy exact understanding ol this most
wteresting condition.
.'\n't'_\'im s far behind  many other
ountries in the methodical studyv of

hnrl{nm...ni.. w and the praetice ol pie-
Feative meaeures. Comparats chy feve 5x8=
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tematic inye tioations have been e
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it In vgra, one of us,
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'1!'\ Miller e | andis, snstitated clinieal
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LY HENRY K. PANCOAST, M.D.,
AND
PENDERGRASS, M.D.

w. University of Peansylvania

PENASYIVANIA

The United States Public
and the Bureanof M nes have
been carryving out a routine studly of dusty
occupations, especitily mining, 'or cven
a longer period. Their lirst report including
roentgen-ray observations was imade by
Lanza and Childs® in 1017, Jarvis and
his coworkers®!'* have contrihuted much
valuable data from their studies of ihe
granite cutters of Barre, Vermont. The
c\pvrinn-nl:ﬂ work of Gardner,*”* Per-
mar® and others has added m ich 1o our
knowledge of the pathological processes
involved n ptwumnuminsi\. We can be
justly proud of Miller?’™3? for the won-
derfully clear knowledge he has imparted
1o us of long histology, avd particularly
of the lymphatic system, upon which to
base our conception of pulmonary path-
Notwithstanding  all and
other Ameriean contributions, the
accomplished in thestudy
i i this oty cannot
o which the condi-
LN ~l,l" i:!ll\'

ever since.?
HealthService

p[n;;\', 1hese
nuny
ameunt of work

ol poeumoconios
compane with theestentt
tion has been studied abroad,

in South  Alviea, Aunstralin and Great
Britain, Naturally, in the latter country,
esped i;lll}, the con vnlruli-m ol dusty

a definite aid to all
< not only

i

industries has been
olmers atons, In those couptric
¢ Ry Snc iy, Waitamban, 10
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have the intensely interesting phases of  ent in that stlica is the active nb

the subject stimulated iy estigation, but  agent and the coal dust is relatively hapgs - et
also the preservation of the health of the  less or produces quite different” eff .
workers |l|;|~' demanded @ thorough under-  The term “miners’ phthisis™ has ::"L o
standing ol the condition and the adoption used in South Africa and elsewhere ] fion
of adequate  protective —measurcs. In s said to have dated from the time wheg S L C
South Africa and Aust ralia, l;.‘\rti:-u|:vr|‘\‘. little or no distinction was drawn bet“a‘—,,'; e
the governments have been ltorced to prwumumninsi\' and tuberculosis. Insw-_k':‘:"’ swhities
take a hand in the control of the dust Alrica the term legally implies siliu‘i‘.‘r’ Dne
hazards  through  medical COMMISSIONS. - : - AR b iter
Probably the aeagraphical extent of the ROENTGEN-RAY DIAGNOSIS  “irsg s
United States and the scattering of dusty It is generally conceded that the roeate. & Povis |
industrics have been in a large measure genologic examination is the casiest and 3 vreriv
responsible for the lack of more concen-  most reliable method ufstud)in:tlhce&xﬂ‘;. > oy
wated  effort in investigation and the  of dust inhalation in the living subject, 2ad < ikt
difliculty of control. yet our knowledee of pneumoconiosis from.¢ 1IN
this point of view is comparatively recest ¥4 ¢ AT
NOMENCLATURE The literature is already  replete  with 4 upwed
If one's knowledee of the subject were articles on this phase of the subiur.""-'ﬁ;‘ “ane
derived entirely  from the literature he  although most of the writers have merds .- viusl
would be easily led to the conclusion that  outlined roentgencgraphic appearances i, M
of all dusts silica alone is the one responsi- reneral, reported a few isnlulc-d cases & kb
ble for serous pulmonary changes. A im\‘v dealt extensively with appearanes. .. :
great part of the lilrr;muv on the subject  moted in workers in a single industry. LR
has emanated from Great Britain, South  Purdy,” of Australia, in 1922 coll : =
Africa and Australia where o large amount 103 separate contributions to the subject: ot
of hard rock mining is done and the damage  of pn(-unnu'nuimi\. s er
to the workers’ lungs has heen, beyond The first unportant contribution und? : s
doubt, duc entirely to silica. In those coun-  roentgenologic aspect of the condition B N
tries the condition is almost universally this country was made by Lanza ans h

spoken of as “ilicosis " rather than “pneu-- Childs® in 1917, and the roentgenograple, plet
moconiosis.” Tt is probably true that all - classiication they instituted  has

serious damage is due to silica. Were it gencrally followed  here.  In the SUBe <

true that silica is the only dust eapable of  year, Boardman? p\ll)“\ht'(l a4 review d‘}" e
producing  lung fibrosis it would scem  the literature to date. The most compee - =
proper to drop the nonspecific  word hensive American 1oentgenologic sty
“pncumoconiosis™ from our nomenclature,  bearing on a cingle industry have bees W

and also the more specific subsidiary made by Jarvis, ! Probably the earbies
terms anthracosis, siderosis, chalicosis, collective roentgenologic studies on a large o
(pottery dust), ete. Indeed, it was our own seale were made by the South Afnean “°
convietion at one time that silicosis was  Miners’ Phthisis Commission, an taer
the only term that should be used to desig-— published report in 1916 on iy ustizationss
nate the condition of pulmonary dust  of the Rand Miners”™ still sta ds as 3%

fibrosis, hut the more experience one gains  classic on the subject of preumoconiosis,

in roentrenologic iny eatigrtions ol various from the standpoint of ctiology, patholog® . . o
dusty industries, the more he is inclined  symptomatology and roentgenologi€ !a.:.- "
o retain and  employ  pie untoconiosis  tures. Anvone interested in the 7“'““1',;; .

as o peneral deseriptive term and silicosis  should not fail 1o read this most en ugh‘,ﬂ"'_f_ ;
and possibly the others to desigmate the g report et th:l" (
condhtion arising from special industiies, While there is a great similanty mn é "ol
Anthracosis, siderosis and chalicosis imply roentgenogriphic appearianees ol the chests: "
occupation only, as the active agent in of individuals exposed to any of the hﬂﬂ";y Lo
Al of them s silica. In coal mining the  ful dusts which contain high ]N'lCenusu'}-i o
condition (anthracosis) is somewhat difter-  of sihea, and one who studies the “ork?}"-
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apeced 10 silica inhalation in o sin;:_lc
iﬂsﬂ-‘”." is not apt te hu‘.unu- _ln;lsc(! in
i opiions, exeept possibly inminor
detnils, suc h an observer ('ulltlnilnn\]:\'
slong one lmfv has r\('_vplnn‘ml opportunt-
‘:!s.ﬂ"cll‘d for studying his cases more
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W

fibrosis, and may thereby predispose to
respiratory infections, espectally tubercu-
losis and pneumonia, Tt is with the last
group only, and with silica especially that
we are mainly concerned in the study of
preumoconiosis. The most important path-

N mumately. e can watch the slow progress ()‘ngi('n"lll).’-t'l.\;lliﬂn\‘ have Iu‘("n m.'ul.--' n

... of the condition and observe retrogressions  connection w ith th(" (:Ifccls ol free ?I'l(.i.

@ the abnormal appearances during  SiO, in a finely divided state. Silicates

giods of intermission from work and heir  are comparatively innecuous. Probably

EApPEATances on resumption o occupa- several other dusts besides free silica
! gion. Jarvis has added more than any 1)|‘n(|u5'c 'It')lﬂkl?i, but no 'llll(‘l’h.(.l() S0 to i
. other American observer in this way, and  anything like the extent that silica does. 5
e by means of serial roentgenography, to Purdy " in a recent review of 103 contribu- !
. our knowledge of the changes in the lungs  tions on the subject of silicosis found it '
« b ever a considerable period of time. Our  to be the consensus of opinion that while :
o collective knowledze of the subject must  most dusts may have some injurious 4
depend upon the work of many such  effects, silica is the most dangerous of all. H
By e observers in single industries. Landis' states that any inorganic dust i
e Roentienologic interpretations of any  may cause luny trouble, varying in degree 3
vs morbid process in the lungs must be based  from that produced by almost pure silica _
e spon a thorough knowledge of the anatomy  to that of the relatively innocuous cement
P and histolozy of the lungs and the path- dust. N
a1 obogical processes peculiar to the infecting [t is probable that only by continued i
teT or etiological agent. One must acquire  roentgen-ray investigations can we reach :
t the habit of thinking in terms of pathology — any definite conclusions as to the rclative "
and rendering deductions upon a patho-  effects of inorganic dusts other than silica. 4

baical basis because he is interpreting
the shadows of discase processes. Lung
nistology has been most clearly demon-
strated by Miller,”** and every roent-
genologist should bhe thoroughly familiar
with his graphic and concise descriptions.
There is «<till much diversity of opinion
in regard 1o the many pathological details
of pneumoconiosis and it has seemed
= wise to review the investigations and con-
selusions of various wiitters before further
consideration of the roentgenologic aspect
of the condition.

v DUSTES

While all dusts when inhaled in excessive
quantities mayv be harmflul, only a lew

Faan be vegarded as dangerons. Fram the

.Sl.‘ln(i|n~|||| of their dangerous Innln‘llir\

hey may e divided into three pgeneral
.'tl::\lp‘.: (1) Those which are danperous
“Becavce of then poisonons action, as lead,
(2) those which
Cavee only qeeitation in the respiratory
Wwact, pesulting in such  conditions as
chronic bronchitis or asthma; and (3)
thowe \\hull Irn(l O |)|-u|uu |n|hnnn;||\

Eremic, mercnry, ol

Very little convincing animal experimen-
tation has been done with other dusts
than silica. Other dusts can  produce
fibrosis in man only after a pertod of many
years, and certainly the observations on
animals over a few months will not show
changes comparable to those which require
twenty to forty years in the human,

The important factors in the production
of lung hibrosis are: (1) The time at work
or exposure to the dust; (2) the quantity
of dust present; (3) the quality of dust
with special reference to silica, and (4)
the size of the particles, It was formerly
helieved that sharp points and edges were
the dangerous factors in a dust but it is
now known that this is not the case.
Sharp pointed  or edged  particles may
he irritating 1o the respiratory passages,
b Hpon this hasis alone they |||:|) no
part in lung fibrosis,

A considerable percentage of dust par-
ticles are oo large to be taken up into the
lungs, and are either expectorated, swal-
lowed or possibly dissolved. Wat, levine,
Johnson and Steuart™ state that over 03
per cent of mine dusts Boating in the air
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e less than 12 microns in diameter,
They quote McCrae® who demonstrated
that most. of the particles found in the
ash of silicotic lungs were less than one
micron, and very few were found micro-
scoprcally 1o be over 8.5 microns. Moir™
15 quoted as determining that g3 per cent
of the particles extracted by acud digestion
from silicotic lungs were less than 2.5
microns. Niddleton™ calls attention to
the fact that silica dust in the lungs can
be seen only by polarized light ander the
microscope. He also reminds us that the
naked cye appearance of a very dusty
atmosphere 1s no criterion as to  the
damage-producing propertics of the dust
without a knowledge of the size of the
particles. Because of the small size of
the dangerous particles he does not believe
that respirators could stop all of them,
and il made to exclude all fine dust they
would embarrass respiration.

Large percentages of free silica are
encountered in the dusts developed  in
hard rock mining, especially in gold,
capper, zine, lead, silver, nickel and cobalt
mines. Anthracite coal mining is more
likely to produce pneumoconiosis  than
bituminous mining. In mines the dust
is confined and settles if not removed by
ventilation, and accumulates for  long
periods of time. In hard rock mining the
most dangerous occupation is usually that
of the driller. Watt, Irvine, Johnson and
Steuart’ state that of all the workers in
South African mines rock drillers are the
most  allected.  Tnvestigations made in
1911 showed that of all such men who had
worked four and one-halt vears, over 50
per cent were found to be affected to
some  decree  clinically, whereas of all
other workers for the same period only
209 per cent were aftected, Alter eight and
one-half vears, =5 per cent of drillers and
30 per cent of all others were aflected.
After Iilteen vears the proportions were
roo and 50 per cent respectively. In South
Africa dry drilling is sud to he prohibited
by law. Our own experiences in interpret-
ing for the United States Bureau of Mines
the roenteenograms of chests of workers
in mines throughout the country have made
it possible for us usually to pick ont those
of drillers or driller’s helpers provided we

Ll_m\\ 1]11’ _|x'_n;1l|1 of tilm_‘ of ('mpluv
n; the ml(h\ullu;nlx. Hl:mh_u,g and crushia
also produce large quantitic :
to W fli('h many rl-‘.in(L‘ of :\n:l.":-l“h::r Sun
; - ay be
CexpH wed, :
: (];'l'mih' ‘luljinx. for \\|'1iL|\ a ""‘f‘lm:&"'
00l Is uscd, s a4 very dus ¢ ‘
and the dnst' contains \\ hiwl:‘\ln(::c::&am'-
: -3 & ged -
free silica. Nany other accupations -ang -
more or less hazardous because of thet
prevalence of a high percentage of free®”
silica in the dust developed in the industry,
such as potters, sand paper makers, :od.
grinders, metal polishers and  grinders, -
brick. makers, especially  firebrick, :;2 3
occupations i which sand  blasts are*
used.* Individuals living in sandy locak -
ittes where dust storms  are p}cvalqu_‘.
frequently  show fibrotic lung  changes. .
We have noticed this in some [armers,
and Steuart” speaks of transport ridem . *
mail train  attendants and Tarmers o
South  Africa  showing  evidences of
pneumocontosis. ¢
Not all hard rock mining and quarrving
is dangerous. Workers in pure limestone
or marble may acquire pneumoconiosts,
but it never reaches the advanced staze
found in the workers in silica rocks
Mavrogordato™ states that in one hard
rock quarry in South Africa no free sihics
was found in the rock and no cases of
delinite silicotic fibrosis were found among
the workers. In animal experimentation
with the dust from this quarry the dust
cells were found to retain the particles foe
a long time. There was not so mu
tendency  for lTymph  block, and white .
fibrotic  changes  did  occur cventuailyy
they were very mild as compared with those
produced by silica. Similar observatoes
have been made in many other localites, . -
and it |nu|).‘||;|v that the L|l:llllir-_5 are .
sinitlar to those observed in the majonty
ol our coal miners.
3

hon
[

PREVENTIVE MEASURES

It has been the esperience of {hﬂ-‘f
who have investigated tLv catises of silicos
sis, and especially in South Africa, Aw-
tralia and  England, that much of the

o Oue a00entyns e Bgn enilal proemiiy o Abe tikelibond 808

gttt i the oot of cand Wt Tenllings lﬂ‘,““""‘“
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weus damage to the lnn;:s"um be pre-
rented. Investigations .lc:ulmg to llhc
gection ol \\-u.kcr} in the countrics
,,mtinm-(l were instituted many  vears
gt Kerr'? states that in 1902 ll}(- Sewajre
" Works Ventilation Board investigated _l.hc
“wwrkers in sandstone tunnels around Sid-
aey, Australia, w here the dust contained
4y to o3 por cent ol free \III('.‘I., In 1904,
the Roval Commission on Ventilation
‘ond Sanitation ol Mines in Western Aus-
galia advocated large exhiaust fans, Most
of the investizgations at the times men-
goned were instituted because of the pre-
. ultncc'n-f tuber ulosis amengs the workers.
Rerrt! 1efers to the investizations in
Australin of Simmons, who Tound that
gx times niore deaths oceurred from tuber-
alosis amonz the Blendigo miners than
samong the other population. Many other
samitar boards have followed in the work
.‘dprr\(niiun, notably the Miners' I"ll}li-
s Prevention  Committee  of  South
Africa.”™ Steuart™ states that this Bureau
swas established at Johannesburg  under
government  auspices o 1910, and was
composcdd of a chairman, nine full time
#medical oflicers and 2 roentgenographer
“aSteuart). They examine all applicants
Jor mine work in scheduled mines, and all
“the miners every six months, and also
'_a.ﬂappii« ants for compens ation, lllll('pvml-
reat clinical and roentgenslogical examina-
cotens are made and then submitted to
< ithe Board.
W3 Precautionary measures are of  two
Sgencral types, those dirccted against the

- Uoproduction of poneumoconiosis and toward

the prevention of tubereulosis in the work-
rs who hive developed ady anced silicosis,

f‘
EIR

'D?' drilling is the st danger and prob-
ably the most important  one, and, as

Prminm!\ stated, this s lnuhlhilul Iy
Sawoan Sooth Afea,™ at least, Blasting
“rreleases enormons -|l|‘||||ili1\ of fine duost,
‘.‘."nd the preaticles whieh e <utherenty
'_mnil to e damaee are the ones which
Ay sinended i the ane Tor the longest
Ume, AL BEaingg i< recommended at the
eads of shifts, to be followed by water
oravine. Ko™ states that the Technieal
Sommession at Broken Thll, Austealia,
Aqunes that one-hall how clapse alter
St Lelore any workors are allowed

in the vicinity. Dust stirred up by walking,
transport or shovelling can also be kept
down by water. Water is regarded as the
most reliable  precautionary agent, al-
though ventilation is vory important to
remove unlaid dust. Rock  crushing s
also dangerously dusty, but can be con-
trolled. Kerr® states that in 1922 the
Technical Commission at  Broken Hill,
instituted in 1920, followinz an upheaval
of mine employees, expressad the opinion
that with certain precautions in mining
the amount of dust conld be o reduced
that advanced pneumoconiosis would not
occur. This statement is, of course, upen
to serious uestion as applied to mining
in general. It refers to one general tyvpe
of mining. It is possible that the use of
water may not be practicable in all mining
industries.  Finlavson™  states that  the
enforcement of adequate ventilation, ade-
quate use of water, blasting at ends of
shifts and preventing re-entrance until
blasting dust has settled have vadically
changed the hazards of the Broken Hill
district since the commission started work
in 1920.

In dusty factories, such as ashestos and
cement works, deanliness and ventilation
are essential, although the actual danger
in these two industrics  <eems to  be
comparatively shight. In our investications
in a number of potteries we found care-
lessness easily  corrected by cleanliness
and suitable receptacles into which the
moulders conld drop waste clay. The kiln
rooms would be more diflicult to render
perfectly safe,

.] l“' WwWor L(‘]' W l“‘ ]lﬂ\ (l[‘\ |'I‘)|)l'(l .I('\ -'“‘('('(l
silicosis, espectally il the progress  has
heen rapid, is predisposed 1o tubereulosis
In 1921, the Technical Commission  of
Broken Hill"™ took steps 1o exclude all
tuberculous and silicotic workers from the
mines, in bhoth surface and undergzronnd
\\nll.lll;{n_ 1o |en i(lu' q-mlvlu\nu‘nl I‘!‘('-
where for the silicoties and 1o compensaite
the  tuberculons  and  disabled  silicotic
individuals, The Commission insisted upon
periodie examinations of all workers, ‘This
was but following out the practice of
many other similar bodies sueh as the
Miners" Phthisis Prevention Committee
ol South Afvica.™
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380 A Review of Our Present Knowledge of Pneumoconiosis

In the work of all commissions such as
thowe mentioned, the roentgen-ray exam-
mation |)l;|)~ the most tportant role in

determinine the effeets of dust upon the

lungs. Tt is likely that much more roent-
cenoaraphic study will be made of workers
in dusty occupations in this country in
the future, and it behooves us to be
familiar with the subject. Textbooks and
ctandard  works on roentgen  diagnosis
have cither omitted the subject altoscther,
or have given it scant mention S8

PATHOLOGY

The pathological features of pneumo-
coniosis are best arranged for consideration
under the following headings: (1) The
entrance of dusty (2) the “dust cell;”
(3) the entrance of the “dust cell” into
the lvmphatic system; (4) the subsequent
conversion of the “dust cell”™ into fibrotic
tissue; (5) the climination of dust; and,
(6) the predisposition of the fibrotic lung
to respiratory infections, Most pathological
ctudies and experimental work have heen
carried ont in connection  with  silica,

The Intrance of Dust. A large part of
inhaled dust s removed from  inspired
air before it reaches the alveoli of the lungs
heeause of the natural protective mechan-
ism of the respiratory tract. Mug h of 1t
is removed in the nose and pharyny, where
it is canght by the secretions and blown
or conghed out or swallowed. Farther
down, the mucus bathed walls ol the
trachea and bronehi eatch the particles,
and the cilia down as far as they exist,
by their mosements propel them upward
so that they can l-r c-\lrn'hn.nu[ or
cwallowed. The very fine dust  which
ects beyond the ciliated epithelium reaches
the alveoli, and the pathology of pnenmo-
l'ul\lw\iwln';{ill\.

Watt, levine, Johnson and Steoan™
that in thei i mouth
hreathers are more apt to develop wilicosis
than breathers. White,® who has
stucicd preamoconiosis in men and horses
believes that man is more liable to the
condition  than the horse because lie s
Lovrely o mouth hreather while the honse
is 0 nose breather. Jarvis,' on the uther
hand, found that for the same exposure

siate experenee

oSy

periods mouth breathers among the B
;:r.'milr workers showed  lTewer .-h_-.::n
than nose  breathers. He alsa ’-“'"lli
that these whose upper respiratory 1z
were most free ol excessive  Iympho
deposits and other defects or u{ndiw £
such as deviated sepra, large mrbimh#:_.‘.“
and atrophic rhinitis, lasted longer withogs
disabling lung damage. s
The “Dust Cell.”” The presence efs:
iritating dust particles in the pillmonan; .
alveoli sets up a citarchal process with Wps2:

proliferation of certain cclls. At leage *

some of these are phagoevtic and incofd' s,

Kumtv the smallest of the particles. e
ave been given the name of “dust cella® <

The process from now on is an unusugd
and a most interesting one. There has beeags
much controversy over the exact ongms«
and identity of the “dust cell.” Tt has!
been variously identified as an alveolr:
epithelial ccll, a mononuclear leuencyte: ¢
or an endothelial cell. Willis®! states thezs:
some observers have thought that the.,
dust particles passed  directly betweea .
the epithelial cells, or pierced them, bst,
that most  observers believe that the. .
particles enter the Tung tissie by cellulses ™
or phagoeytic activity. Ile gives relerences.’.
to oll authors whose views he quotes ar-
comments Upon. From his own expefes
ments on animals he concludes that pras
tically all dust in the Jungs is intracellulse,. -
and that the “dust cells™ are transported i
through the Ivmphatics. L e
May ln;'nl(l.’lll)"" has made an ('\h:ll{imz_i',
study ol the subject, both pathologiculy .

o~

and experimentally, He believes that the -

“dust cells™ are of endothelial origin from.
the walls of the capillaries and Iy mphat
and that they become wandering e
Jxperimentally he has traced them from-¢
the i|l(‘nl'|n)t.lti()ll of dust |)-ll“"l'5"._'=:,':'.
the ahveoli 1o the fnrlu:;li-un of [ibrows ™.
tssue, Silica dust, at least, 5
provoke thei prohiferation. There s ’1?
very intimate relation hetween the alveois? =
epithchum and the endothelm of g
capillaties. The alveoli are, © coursé

Care, Vo fue
lined by epithelium, which is cither ﬂdPﬂ‘;j

cent to a single layer of endothelia :

of the blood or Ivmphatic capillanes St

the epithelial cells are interrupted by
of the endothelial cells, Mavrogof€
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‘Lo this arrangement favors the latter

the “‘dust n"l[s" or phagocytes for dust.
i his deductions are correct l||:|1‘ the
wJust ccll™ |.|lvr.c|1:m;:(-s to fibrous tissue,
this would certainly seem 1o exclude t[u‘

ithelial cell as Ihy specific phagoeyte in
estion, nhhuugl_l it is know nlth.ut it may
Zecome phagocvtie. His experiments have
ﬁikd to <how that 1|1(" pnl_\ mvln_l)hr)nuc[(':lr
wecocyte takes up cither silica or coal
4., although some anthors state that
Aoy have found dust particles in these
..dfs, Man rug,:nr(l:llu shows that the essen-
ol difference at this stage between dust
+d microoreanisms such as the tubercle
sacillus i« that the former mobilizes the
aeue mononuclears alone and  there is
wyconeestion of blood vessels or migration
« pomorphonuclear cells to deal with
etating agents. In his experimental intra-
wsaular injections of fine dust to further
cove which cells were “dust cells,” he
Yand that the particles were taken up
=atly by the endothelial cells of the
Lod vessels,

Permar® quotes Havthorn™ as stating
21913 that he believed the “dust cell™
asan endothelial cell probably originating
tvm blood or lymph vessel linings, He
‘s quotes Sewall™t as believing, in 1919,
Be “dust coll™ 1o he an alveolar epithelial
il His own experiments, published in
w924, have led him 1o believe that the
“dust cell” arises entively from capillary
esdothelium. Into rabbits <howing a mild

wree of anthracosis he injected  intra-
acheallv o <aline suspension of finely
frand  cirmine  powder. The  carmine
st phagocvted  rapidly  and  was all
=racellular in twenty-four hours by Luge
momonucicar cells which had arisen by
Q'“‘lftmliuu ol capillary endothelivm.
e cells were found still in g others
exld be traced from |.||n;!|u'\ walls to
""‘O_L'lr spaces. Subsequently,  many
fmained in (he alveoli, hut come re-mi-
aed into the ticanes, gained the terminal
;mphﬂli(‘- near the alveolar duets, and
N were aced passing slow v toward
'h.iulu.,.. Ivimph nodes, where the first
T“"{d i twenty-four hours after the
weuons Incidentally, Permar believes
":: lh(' (li\liu\:l' ul' Ilu' Ul'un 'vu' ll.lll”ll\

Foccur in the <ame way. He found that

e
.

1
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the mononuclear cells of the alveolar
exudate in pneumococens infection were
derived from the same source.

The evidence submitted would seem
to favor the endothelial origin of the “dust
cell.”

The Entrance of the Dust Cell into the
Lvmpbatic Svstem. No doubt many of
the dust laden cells are expelled through
the respiratory passages, but a large num-
ber reach the lymphatic system of the
lungs. Many observers have traced the
dust cell from its entrance onward. Gard-
ner* in his observations on  animals
exposed to granite dust found the following
movements of dust cells after discontinu-
ance of dust exposure. The cells gather
in the alveoli located along the alveolar
ducts and move toward the [vmphoid
tissue at the distal ends of these passaces,
thus, one by one, entering the first putpost
of the Iymphatic drainage system. This
lymphoid tissue then undergoes hyvper-
trophy. Cells then move to the next larger
lvmphoid deposits at the bifurcations of
the bronchioles and bronchi, and eventu-
ally reach the tracheobronchial Ivmph
nodes. 1T the Ivmphatics become choked
by a continued dust inhalation, fibrosis
ensues, and the dust ean no longer be
removed. From then on a progressive
fibrosis results. So far, we helieve that these
processes explain very well the first stage
changes in pneumoconiosis as shown by the
roentgenogram, and described later under
roentgenographic appearances.

Middleton™ states that dust cells may
be found in clumps between the alveolar
walls in the perivascular lymphaties, which
are occluded thereby, and in the more
prosintal lvmph nodes,

According to Nasrogordato™ silica dust,
unlike coal dust, vemains intracelluliar,
and the dust cells tend to agpregate into
groups which he calls  preadotubereles,
1t is in these hodies that fibrosis hegins,
They resemble tubercles except in the
absence of giant cells and the periphery of
Ivmohocytes and poly morphonuclear cells,
and in subscquent fibrosis instead of casea-
tion. Jarvis™ very aptly calls attention
to the faet that the conrse of dust particles
trom the bronehus to the lung parenchyma
is essentially the same as that of the

——

v w——
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tubercle bacillus, but  that  subsequent . .

events difler.
A rogordato® further states that silica

a connective tissue cellular proliferatioy:
such as is produced anywhere as o reacting’
to an irritant. Mavrogordato™ and othen,

sems 1o possess the property of protecting — seem to regard the endothelial dust o) ° ; Lt
the dust cells from autolysis and Ivmph  as the original fibroblast. It seems pr ik N
digestion, so that they can accumulate  that as the dust cells die or '“.1,:. n o
and block the Iymphatics. In the case of  fibrous tissue the dust particles, and alug: ath
other dusts, like coal, the cells are destroyed — pigment particles like _coal, if not* s o
I and do not block the lymphaties. He  solved, become extracellular and lie wigkig's. s ten
: believes that silica particles are slightly  the fibrous tissue. The above descripta: Slelr
i soluble in alkaline tissue juices, and that  would apply to the beginning of a fimg are
| an alkaline silicate is precipitated, which — and practically microscopic nodular fibeget” eyl
| preserves the eells. sis along the courses of the lymphatiy . ed
[ Conversion of Cells into 'ibrous Tissue.  arising in the primary lobules ~apd: I hick
| The next step following the agaregation  extending centrally alony the pul Vi w toent
I of dust cells in the Ivmphoid deposits — arterial branches, pulmonary venous nds A~ an
and the blocking of the Iyvmphaties is  cles and bronchi. This process continuey mph
the formation of fibrous tissue. The trend  until  the fibrosis in and around s ther” o
of thought of many observers and experi-  lymphoid deposits beeomes visible as a usie the
menters is that the dust cell becomes a formly scattered nodular fibrosis in whick® I p
f fibroblast. Mavrogordato™  has  caused  the individual nodules cast shadows oer
excessive fibrosis in the peritoneal cavity  the roentgenogram and depict the second - ¢ aatst
1 by dusting it with sterile silica. Gye  stage of pneumoconiosis. But let us'gs : st
and Purdy 7 %07 state that silica is insofu=  back again to where the  microscopa - .t
y ble in water and all acids except hydro-  nodular fibrosis s forming. Along witk” ndo o
; Hluoric, but that it can be dissolved in  this another process is instituted. The” RH
allalics. The circulation of silica in nature  Iymphatic channels become  obstructed, o P
1 depends upon the formation of a hydrated  there is more elogging with cells and 27 "
colloidal silica, which is a poisonous more diffuse fibrosis hegins in the intens oA
cubstance. A guinca pig was quickly  stitial lung tissue. The interalveolar tsse SE
. killed by a 30 mg. dose. In sublethal doses, and the interlobular septa become thicd- art o
its greatest action after intravenous injee-  ened because they contain clogged lym- the
3 tion was upon the vascular capillary endo-  phaties. At first the Iy mph flow remams” Dol
thelium, and large numbers of these cells  fairly active toward the hilum and they Hot it
ot into the cireulation. Small daily intra=  dust cells are carricd all the way 10 13€5 om
venous doses were followed ina few  hilam and  the  tracheobronchia . Haty
months by marked fibrosis of the liver, nodes. These enlarge and become fibrotss. T
enlargement of the spleen and interstitial -~ Many cells ave caught on the way i et
chanzes in the kidnevs, Gye and Kettler s ward in - the  lymphatics which extezd: -~ Wl
experimentally proved that colloidal silica centrally, as just stated, and cause ﬁbﬂﬂl;{ ‘ ‘:':
was a cell poison. They believe that the and clogging along the hronchial tree 39 Ihi
{ibrosis (:lll&»ul by “ll\‘t\ divided  silica |)l(ll||ll'(' llll.‘ llli(‘L('Hil\',: of the l, i et
is due to the slow formation of hvdiated  shadows  and  lincar  nakiogs whidk, s
colloidal silica, which acts as a cell poison,  together with the enlarged hiluni shadoss = e
Fibrosis is the essential pathological  give the characteristic roentgeno@@E=a- iy 1
process in pneamoconiosis, and upon it evidences of the first stage of the condn®®, "'l"\‘
and Lvmph block depend the character- The thickening of the interlobular "#’; J 8
istic roentgenologic features. Ttois quite  just referred 1o, may be so marked 88 = . b
agreed that the process of fibrosis begins  aid in this appearance, or 1t Yo it
in and around the various lvmphoid  become evident until the nodules € \M.) u'\’li\
deposits where the dust cells lodoe alter o visible size i the St‘t“.m(l stﬂg"h_‘ q S
heing taken up in the lymphlatic sastem a rule the nodular [ibrosis holds bass. *
trom the ductuh alveolares. Most observers  until o well-marked first stage P s
believe that the presence of silica induces  evident, hut not always in the 13 b
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opingg silicosis due to inhaling of
emormous amounts of fine high percentage
alica dust. )
As certain sets of Ivmphatics hecome
doeeed, the burden of Iymph flow is
thrown on others, which in turn, become
gmilarly  aflected. Natwrally, as lymph
thock toward the hl!mn becomes marked,
there is a tendeney for a back flow toward
+se subpleural Iymphatics, wherein similar
changes are instituted, which result in
ghrous nodules, thickened pleura, adhe-
smns, and even, rarely, cllusions may
eccur. Thickened pleura is found in a
Lrge percentage  of ;l(l_\.lluul ,\lliuglic
aases. As an evidence of the by-passing
of the lvmph stream we have seen dust
piement  demonstrated by Dre. A, ).
Smith in the diaphrazm where the vis-
eeral and parietal pleurac have become
‘adherent.
* In the case of nonfibrosing or weakly
Ebrosing dusts and verv moderate silica
mhalation, the lymph flow is maintained
Sumward, and the individual may not,
? the comse of thirty or forty or even
&ty vears, progress past the st staze,
wr possibly may show evidences of the
weond stage of nodular fibrosis in only
those portions of the lunes where the
meater part of the spired air gocs,
ground the central portions, ~while the
amaining portions will reowin clear. But
4 the inhalation of silica is in preater
gaantities, more pronounced  and  wide-
spread  changes occnr. The small fib-
atic nodules increase in size and conlesee
W form larger and macroscopic nodules,
fom pinhead to pea size, so characteristic
of the roenteenologic second stace, The
aterstitial [ibyosis also continues in the
“=teralveolar tissue and intedobula < pa,
ard mav encroach wpon the alveoli,
onchioles ind yvessels.
“There are, as will bhe noted, two simul-
us processes going on. The nodular
nge 18 the \niLm;f ane o far, but the
Sy s being paved for advanced and more
'nﬂllf conditions, a zeneralized [ibrosis
v Sncapacity. If the dust  inhalation
femams maderate in de cree, the gencial-
'nbtd. phu‘q:\\ |;|L(~. |)|,|¢’|' Yo ':Iu\\l}. .Illfl
v 2ondition may remain one of an essenti-
¥ discrete nodular fibrosis, at least for a

A
.
‘v
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fong time, and not pass this extent in
thirty or forty vears. But if the dust is
more  intense, the generalized process
proceeds more rapidly, and diffuse fibrosis
very soon becomes the prevalent condition,
This we recognize as the third stage.
Such a rapidly progressing diffuse fibrosis
probably “explains  why we frequently
find extensive third stage appearances
without much evidence of those of the
second stage and still less of the first
stage,

Stevart™ and others state that the gen-
eralized fibrosis obliterates the alveoli
and compresses the bronchioles and capil-
laries and renders the lung unable to prop-
erly oxygenate the blood, thus cau<ing
dyspnea. This may be true, to some extent
at least, although we have not taken this

view of the cause of the extreme dyspnea v
and lack of expansion observed during the N
roentgenoscopic study of a larze number 2
of cases of advanced  pneumoconiosis, 3
We have always regarded the lungs in ¢

these individuals as being inelastic and
meapable of expansion by respiratory
effort, because of the excessive generalized
fibrosis, fibrous band and pleural zdhesions
limiting the diaphragmatic movement and
even the costal expansion. These individu-
als simply cannot take even an ordinary
breath. Morcover, many of the lungs
present  a distinetly  emphysematous
appearance.  Possibly  both ~ causes  are
operative in extreme dyspnea.

The third or advanced stage of fibrosis
may take on at least three distinet appear-
ances, or all three may be present i the
same case, -a diffuse fibrosis with nodules
still present, Targer nodules due to coales-
cence of small ones, or large irregular
arcas of consolidation due 1o massive
fibrosis. These changes will be deseribed
further in connection with roentyien-ray
appearances,

Elimination of Dust and Recovery, It
seems to be a well-established fact that
individuals who have not prosreessed far
into the thivd stage of <ilicosis may show
decidad elimical and voemgenographic
improvement upon cessation of their dusty
occupations. Jarvis™ has observed  this i
many  times among  the Bare granite
cutters when their work has heen inter-

.
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pupted for a considerable periad of time
bhecause of \lliktfh‘ or fon other reasons,
This has been explained  experimentally
and by pathological study. Watt, Trvine,
Johnson and Stevart™ state that the lung
is capable of freeing itsell of dust to a
certam extent, even after the dust is in the
Iy mphatic system and lymphoid deposits,
by a reversal of the process of entrance,
srovided new dust is not entering too fast.
Mavrogordato™ states that it has been
determined experimentally that six months
are required between the time of exposure
to silica dust and the appearance of
evidence of fibrosis. He also states that
silica dust has been found in the sputum
of men some time after they have sus-
pended work. We have been informed
(Dr. . V. Menwether, U, S. Bureau of
Mines) that a coal miner who stops work
may have black sputum for two to four
vears afterwards, Certainly these and
many other observations would seem to
indicate that silicosis may be arrested
or even Mavrogordato  thinks
that if an individual continues to grow
after  cessation  of  work,  some
infection,  especially tuberculosis,  1s
indicated.

Nicholson® mentions as one of the three
ways by which the respiratory tract may
rid itself of dust that the dust cells may
cither carey the particles within reach of
the cilia for expectoration or through the
alveolar walls into the Tymph stream.
Mavrogordato® states that the dust cells
have two wavs of exit, by expe toration
or teavelling in the blood or the lymph
stream out of the lungs,

While it scems evident that the dust
cells which have not progressed to the
development of fibrous tissue may leave
the lunes, and in this way decrcise celi
deposits at the  Tymphoid - centers and
relieve Iviph block, will actual fibrosis
disappear?

I'redisposition
crident Tubereulosis,
m,uln- any r\hu--;\r '.||h|\

TOZEUSS,.

worse

o Infectioms and  Coin-
All lll||llll\ \\|lu|l!l\l‘
of advanced

rapidly progeessing silicosis are in accord
in stating that the silicotic lung is predis-
posed 10 interenrrent respiritony infoe-
tions, especially
less  extent, pneumonia,  Watt,

tuberenlosis, and to a
levine,

Johnson and Steaart™ state that pa

nia is longer in clearing up becane -
obstructed |y mph drainage. Both irritae ;4
of llu-.r(-\prl.‘um'_\l tract and librogy
the chief factors n the I"""“‘P'*it.in.-lf
t'ulu-rrnlusm. Latent tuberculosis s syp
likely to become active. Mavrogordgsys
believes that the tuberculous
spreads rapidly in the silicotic lung bersyw
it invades the thin walled new blood vews s
which have formed as a result of the M:
ting ofl of the original ones by the £bem:
of the perivascular lvmphatics and the new
vessels  have  not developed  meems
defenses. While silicosis has been sgrem
what controlled so that it develops e
slowly, tuberculosis still scems to be ¢
serious problem.

Gye and Kettler® found experiments™
that injections into mice of silicc aé
and suspensions of tubercle bacli =
normal saline solution caused a3 wwis
severe reaction than injections of organsey
alone, which, in realty, produced yers
little reaction. A central zone of craps
lation was filled with tubercle basu
which migrated into  the surrousdz;
tissues through the agency of phagecze
and set up other foci of infection. Thes
concluded that the association of tebe
culosis and silicosis in man was doe . '
to the destructive action of silica oa &
cells, causing necrosis, in which the tubese
bacilli conld multiply; and (2) to the diaor
ganization of [ymphatic drainage of 3
lunis. Purdy ' quotes Collis™ as sugge. %
that pure silica is readily rmnbi.m'd s
(nllni(\.‘ll compounds which poisun the ¢
and render them vulnerable to tuben ¥
hacilli.

Landis™ states that in lmum wher
tuberculosis is superimposed on pres
coniosis it is usually nontoxic, wit ot
ddight constitutional manifestations o
eacily handled by rest. Tlus .nspt'ﬂ 'l"
aseribes o the fibrosis whic h limits
spread of the disease. e thinks the g
ence of marked fibrosis would see?® ©
arpue in fvor of rendering the l’.“f
less suseeptible to the tubercle '_:‘"
This ;||)p|iv\ to potters and 1o cos mé o
Tuberenlosis is more apt to v‘l“‘;‘k?,::
in potters, In the (luiulJ\ cilicoting & 4
of other occupations the same 3

- -
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:JWEPI""T n two to t'rght aears which
gle thirty 10 forty years to develop in

axters. In the rapidd cases the lungs are

sutely inflamed and are a ferule field
Blu{)ﬂrulnws.

T-r,

A g UNLSL AL COMPLICATIONS

“We have observed one. ruw.nf ]?h.r('nic
senve p:lf:]l)\i\ .in connection \\1t|_1 silicotic
of the third stage. We believe that
eaig was due to the ellect of the fibrosis
gora the nerve. The patient, a male aged
Qx\cighl. was relerred from the service
o Dr. Stenzel in the University Hospital
e an examination ol the chest and gastro-
mtestinal tract because of a large mass
srthe right upper abdomen, vomiting
sher a Tull meal and a loss of go pounds
i weieht during six months, e had a
zither profuse mucopun ulent cxpectoration
tad gave a history of having been a tool
gmder for seven or eight vears and later
1 farm laborer. Examination of the chest
#z 1) showed a very advanced thivd
#aze pneumoconiosis, with numcrous large
ireas of massive fibrosis in hoth lungs.
Qe have beon unable 10 determine
sbether o coincident  tuberculosis  was
woven or not, as the history of the case
s lost. Diaphragmatic excursion was
very limited. The left diaphragm was very
T .but heavy in outline, suggesting an
agquired rather than a congenital even-
Jton. On the basis of this appearance
Se interpreted pl!r(‘ni(‘ nerve |):Ir:|])"<is
srobably resulting from the massive fibro-
- lr}ci(h'nr;lll\ the examination of the
stromtestinal tract was practieally nega-
e except in showing the nsual cascade
tipe _Of tl[r partly filled stomach charac-
istic of eventration or left phrenie
.“n‘t‘ aralvsis,
Hall= Gy ticle on tumors sagrests
Qat irritants and evidences of inllamma-
'h*}‘ Proceses anay predispose 1o primuiry
88 and hronchial tumors, and mentions
PRUMOC 1)1 as a possible |l|1lil'l|l|\il1f:
Use, We have had oceusion (o cuanine
""n." F“JHI'IU[I‘ ol chests showine all stiages
L this n-m'iinll .ll\l| IIJ-.l
"t'l‘ﬂl‘c'\ ol
o NS

lound  ne
proven primary ncopliso In
women hat
srowthy but thin was not
subsequent

" b ]ll)l)(‘.”.“\ll‘- wore
Y2uestive of o

“"!lllll(c' chimeally  or Iy
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events. A third case showed a primary
sarcoma of a rib. We have encountered
mediastinal evidences of Hodgkin's discase
in several individuals with pncumoconio-
sis, but the diagnosis has alwavs been
cstablished by biopsy from glands removed
from an accessible focation like the neck,
and the occurrence of the Hodgkin's
disease has undoubtedly been purely a
coincidence.

Pleural complications are so commonly
met with that they cannot be regarded
as unusual complications, and are dis-
('l]ﬁ.“i(‘d {'IS('\\'hl'r(’.

RAC 1. STATISTICS

According to Jarvis" race seems to
materially influence the developmental
period of silicosis and the severity of the
process for a given time of exposure.
Italians secem to sufler the least, and then
in order are Americans, English, Spaniards,
Scotch,  Swedes, Norwegians,  Danes,
French and lrish. He states? that among
the Barre granite cutters the Italian work-
ers usually escape the severe forms of
the condition, the percentage of third
stage cases amonyg them being one-half
that of other races. No explanation is
forthcoming. Watt, Irvine, Jluhnmn and
Steuart™ state that the native South
African miners appeared to be more sus-
ceptible to silicosis than those from over-
seas, with the possible exception of men
drawn from the races of Southern Europe.
It would appear to us that in determining
these facts one would have to consider
carefully the previous occupation, duration
of exnosure and the exact character of
dust to which the imported miner was
|m-\'iuu~|y t'\pn\‘(‘(l.

PIGMIENTATION OF 1 UNGS

Nearly every one s Gowiliar, through
autopsy experience or hear-say, with the
darkly  pigmented  lungs of coal miners
and ol individuals exposed 1o Lagee quanti-
other dusts, While  such
pigmentation i frequently, or perhaps
weanally, assoctated with silicosis, there is
probably no direct connection & hetween
the pigmentation and the fibrosis present.,
\|,-\m;‘,nu|,nn ealls attention to the fact
that the Tungs e advanced silicosts from

1ies ul. NS
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hard rock mining are almost as black as substantiated by appropriate dust anai ; ]
theme of coal miners, e thinks this i< m order to establish a fact, Bl

due to the fact that earbonaceous dust is
prevented from being eliminated by the
alicotic ibrosis, because the lymph cireu-
lation is interfered with, whereas, ordi-
parily il inhaled in the same quantities
without the presence of silicotic fibrosis
it would be \J:',:v[\ climinated, e inti-
mates that dust cells containing coal and
come other dusts die and do not form
fibrous tissue. (See later discussion  on
conl miners,)  Middleton®™  states that
dark pi;zmrl\t:\tiun is due to inert dusts
like coal. Watt, Irvine, Johnson and
Srenart™ state that the South African
mine air contains many pigmented par-
ticles, mainly carbonaceous, from smoke,
coal and other sources, and that in arcas
of dust fibrosis in the lungs increased
pizmentation 18 commonly found, but
cuch dust is inert and pliys no divect
part in the procuction of the librosis.
The pigment particles may play an indirect
part in fibrosis by tending mechanically to
blrock the lymph channels. At autopsies
they found that the amount of pigmenta-
tion was not necessarily an in(}(-x to the
amount of (ibrosis present.

ROENTGEN=RAY STUDIES

It is generally conceded that a properly
conducted  roentgen-ray examination 1s
the most satisfactory and usually the most
accurate means of studying the effects
of dust upon the Jungs of the living subject.
A clinical study is also essential, cspectally
in determining the capacity of the indi-
vidual for work and the presence of a
coincident tuberculosis. Most ol the litera-
ture, even lrom the roentgenologic view-
point, deals  with pn('umnwnninsi\' as
produced by the inhalation of silica. Roent-
genologic studies suggrest that probably
other dusts than silica may produce librous
changes in the Tungs, so that the individual
may  be regarded as having  pneamo-
coniosis. [t 15 our purpose in conneetion
with the roentgen-ray aspeet of the condi-
tion 1o present our experiences with a
Inrpe number of dusts. We have assumed
that siliea is not the sole etioloeal factor
N pPneumoconiosts, but in this we may
be wrong. Such an assumption should be

The reliance placed upon TOCNTZen.4 s
- v

f-\_ml'u'_ﬂ is \u'll' ""l""“ﬁ\'d by Waskine,
Pitehford, ™ chairman of the South Afsi. ]
Miners' Phthisis Medical  Bureaa, b

states that it is not sale 10 s enture spoy o

positive diagnosis of silicosis without ghy -
assistance of “a technically satisiaces

|:!(l|ugr';\l)h, which s so essential ia ad

(||.'1;;|‘m\l|c roentcnograms of the lomyy,

e s :uglhnn!_\‘ for the very freqeeer

confirmation of the accuracy of roentpes,

ray  findings by autopsies, which, $w.

tunately are |n-|'milt('l.|l by law in Seesm:

Africa.  Doubt exists in only the vem

carliest stages, 1is a well-known fact they
the lirst stage of pneumoconiosts may x

simulated roentgenographically by sevesy!

other conditions, and W atkins-Pitchied ‘
is correct in his statement that only whes
the specitic appearanees of the fine mord
stage are found is it mvariably safe
venture a I)(Hili\‘(‘ roentgzen di:lgmn'x
with the one exception of cases undes
observation for some time in whom i
normal hilom and  trunk shadows 224
spongework  of interlobular septa 2%

hecoming more pronounced with repeato?

cxaminations. Steuart,” roenigenographe

for the South African DBureau, recans
the roentzen appearances as so stnkes

that a glance at the roentgenograis o

<ullicient 1o visualize the exact chargm

in the lunzs. At the time of writing 2
had filed over 200,000 roentgenogrses
of 37000 individuals.

The technique of the roentgen-ray e
ination is of some importance. As we &=
studying fine details in the lungs, for t
most part, the same care 15 advisable #
in the examination of tuberculous luse
and, in fact, tuberculosis may y &
yart in the appearances to be interprei
Ve cannot too strongly uree l.'lle use

L

AT 8 o V2 00 R A v B s R M

stereoscopy . Speed of exposure 18 aegsr
Gite in order to avoid all blurrng ve tE
heart and vessel pulsation. In a con ., 3
in which fibrosis plays the most ll“P‘"“,‘:

part, pulsation is es weeially likely 10 ¥ l
details. Many of the :u|\lnut‘l|_~"'!“~‘.ﬂl, H
individuals are extremely iy spneic 3"’. !
i [egoently very diflicult for them ® g

abstain Teom breathing, cven for a seR=

Arevi iosi
iew of our present knowledge of pneumoconiosis, based upon roentgenologic studies, with notes on the path
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wo. Itis not advisable to ask such

bviduals to take the deepest possible
jon, especially  the  extremely

eic ones, for the same reason,

i The ‘llllll[;Z(lll'\l'(ll)il' extmination i
Jien of groat value, especially in deter-

‘-"ﬁlillﬂ respriatory capacity and observing
" fhe efiects of fibrosis upon the diaphragm.
g most of the advanced silicotios the

“xdgphragims are nearly or quite immobile

recause of the inability of the fibrotic
siang to expand or from pleural adhesions
e both, Very frequently, in the
EqJJ'o‘!ﬂ(‘ul cases, we are able to imi;’(‘ the
patent of wencral fibrosis better from the
lect upon the diaphragms, roentgeno-
mpicnli\ \1!"“('(', than we can from the

Jess

k rmtgclm,:: am.

ROLNTGENOLOGIC STAGES

It oseems Jogical that the stases of

seagress of the fibrosis in pneumaconiosis
should be based upon roentizen-rav appear-
geees. A clineal elassification would be
Shated largely upon  progressive dvapnen
sad capacity for work, and, as a mater
o fact, these follow verv closcly  the
meatgenographic appearances,
.fu 1917, Lanza and Childs? presented
the first American classification of stages
’_ltbt‘ condition based upon roenteen-ray
}:{dmgf. This has stood the test of time
M0 far as appearances are concerned,
.ﬂlhoy;_'_h there have been some ehanes
Aopinion as to the pathological features.
Aacy divided the Proyress of the condition
Rlo three stages, which mav e briefly
‘f?cnb.ml as follows: First stage: The l.IHb‘l
ows are denser and more extensive,
e may show nodules; the trunk shadow s
¥e increased in density and breadih, with
qmerous punciate deposits of varving
e .alﬂﬂ',t l!u'm; the appearance is \‘\Ill-
Retrical on hoth <ides at first, but not so
ter; there i no ditference in «ia shrage-
Ratic excursion. Sceond stage: In ,|('¢|rlinn

1

“Wthe loreoing there arve Tonnd Fairh

‘ :l!mnlrlji( tl small, etrenmseribed,  dense
s throwhout hoth lnes, and Jatey
Lt S TR T accwmnlate,  wsoally o

.
SR lower part of the upper third, aboot the
st of the root < il <) the tlomes of the

RITTS:
-v';'P‘”"' s seem aceentuated, Thod stao
Frovm 1the

4 . >
s il cecomd onlyv in the

A Review of Our Present knowledize of Pncumoconiosis

393
0

extent of lung involvement, indicateed
by incrensed numbers of  deposits - nnd
more massive grouping. They then g
on 1o describe more advanced  fibrotic
changes, with heart, vessel and tracheal
displacement and restricted diaphragmatic
excursion which they were andlined 1o
ascribe to a tuberculous  complication,
but which we now know mav be due
entirely 1o advanced \ili(t:~i~, .‘||t|ml|,:h
tuberculosis may be a factor, This clissifi-
cation, with a few minor cha GRS, answers
the purpose admirably today.

During the same vear, one of us, with
Miller and Landis, " without any knowledee
of the work of Lanza and Childs or others,
based a similar  classification,  diffcring
only in minor details, upon a study of the
efleets of dust inhalation in several indus-
tries. The appearances during the prosress
of the condition are so strikingly different
that anyone is likely to select practically
the same CJassifiention.

In 1916, Watt, Irvine, Johnwon and
Stevart ™ described three pathological stages

s early  silicosis, intermediate  silicosis
snd advanced silicosts, with very similar
roentgen-ray appearances in each as in
“he three just deseribed. Mavrogordato
<tates that at the present time in South
Alviea silicosis is  legally  divided  into
tarce clinteal stages: (1) ante primary, in
which  the carliest  detectable  physical
duns are present, but there are no roent-
cenological changes; (2) primare, in which
definite physical signs are present and
¢ pacity for work is impaired, though not
sorfonsly or permanently; and (3) secemd-
art, in which capacity for work is <erioushy
ard permanently impaied, We o Know
that the members of the South African
Commission are keen diagnosticians and
we o cannot  donbt  the  <tatement  that
l)g vaieal 'i;1|\~- are ll|'1n|4||||r hefore lln'u'
= any roentzen-ray esidence. 10 this be
trug, as \I,nr‘n;-_uu!.ntu states, that the
roc e nogram will not detect the condi-
te prior librosis, whereas  cliniead
st willy possably o il <how
pro dbhrotic cvidence of the condition s
i tothe Tact that there i< no currounding
7o of conpes tion as 18 present in tubercu-
Jesa? Stewart, for the
Sacth Afriean states  that

rocntzenologist
Commire ton,

A review of our present knowledge of pneumoconiosis, based upon roentgenologic studies, with notes on the path...
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the lepal climival stages usoally correspond
to the roentgen-ray stages, but not always,
He deseribes the following two reentgen-
tav stages: Fiest stage: The hilum and
vrunh  shadows  and  linear  marks  are
increased in prominence, but the appear-
ance is not characteristic. Sceond stage:
Pheve is an apparent  segmentation  of
linear markings which now present them-
selves as numerous small, diserete but
clearly ageregated miliary nodules. The
change from reticulation o nodulation
usually  progresses uniformly  throughout
the entire lung, and as the condition
advances the nodules grow in size but
apparently decrease in number, In addi-
tion, the grosser indication of the super-
vention of a tuberculous complication 1s
the appearance of one or more arcas of
“clouding™ in the hitherto  uniformly
mottled lung. These clouded areas are
at first usually unilateral, and if in both
lungs, they arve usually not symmetrical.
We have usually classed such appearances
as third stage changes, and while in many
instances they may be due to comcident
tuberculosis we doubt very much  that
they always are. This phase of the condi-
tion will be considered more in detail later.

Nicholson™ describes the following stages
in England: A pre-roentgen-ray stage such
as is recocnized in South Africa, followed
by first, sccond and third stages which
are practically the same as those with
\\hi(-L we are familiar. Purdy* states
that the anteprimary stage of silicosis
was legally recognized in South Afviea
im 1919. In the same communication he
also states that the Broken Tl Commis-
sion of Australia laid down the rule that
all miners should be systematically ex-
amined  roentgenologically  and il any
abnormality found, the findings
demanded a physical examination. This
would seem to ;(i\c' first impmt.’lmu' to

Was

the roentgen-ray  examination,  Smith™
(|t'~cr|[u-\ ||Ii' In”n\\ ill;{ rocnty l'llu'-»,',lc
stages the Dioken ThIL disteict: (1)

An increase o hilum shadows due o
peribronchial thickening at the roots and
to glindular enlaigements, (2) A general-
izedd nodular increase in the reticuln
shadow due 1o hibrosic sorrounding: the
bronehi and bronchioles, and small arcas ol

A Review of Our Present Knowledge of Pneumoconiosis

e T

ophy pas .
chial ibrosis, Thisis lllu(‘h:ur;lcleris;::?m.

and clinical signs are found onjy .?"1

roentgenographic  appearances are .’:f
developed. In this statement he“ .
seem to share in the diagnostic onasa:
the South African examiners. In by ey,
ence the roentgenogram has play ":

fibirosis whose blood and Iy mph sy
ofl by pressure of the increasing
i

greatest part in diagnosis. Many auw,,"' ]

checked their roentgen-ray findings, 2"':-
Jarvis! reports a muuh_ more dea’sd
and comprehensive (‘l:L\Sl'ICQtiOI\.M
the granite workers at Barre, Vermus
as l'nfh‘,\\s:‘Sru;:c A: Granite pneumeoesss,
sis, with increased prominence of Yiew
and trunk b!l;l(l()\\:\; Staze Br Grui
pnecumoconiosis,  with  lincar ‘msik
prominent at the periphery; nggu?
Granite pneumoconiosis, with a homegse
cous haze over the lung betees
the lincar markings: Staze A: Gransi
fibrotd pneumoconiosis, with fibroid s
not larger than 3 cm.; Stage B: Gl
fibroid pneumoconiosis, with fibroid wis
not larger than 6 cm.; Staze C: Gresm
fibroid poncumoconiosis, with fibroid %%
larger than 6 cm. He also gives an 38k
tional classilication of tuberculous ¢2e»
While this classification is a weewy
diagnostic  and  clinical basis for. 7
peculiar conditions found among ga%
workers, and is a very excellent s2,%
would scem unnecessarily complica _-ff
general use. Lo T
In later communications, Jarvis!®t xs.
sents his six stages in a somewhat gy
manner, based upon 'n-ri..'ll roenixe:
graphic studies and conforming to it
mthological processes: (1) Inerexs =
Lilum extent  and  prominence @%-
continued Ivmphatic drainage frome =¥
periphers hilumward. (2) Increas Pf"?'
mence of trunk shadows, due to '1£
slasia resulting from the |,;|ss1gt‘f5"”-

irritant through the Tvmphatics. 32

[T

pearance of small densities at ‘]‘} L\“ y
of the larger lymphoid deposits’$ o

points of division of the broncai= =5
as a result of their filtering funet™: &
Appearance of fan-shaped areas 33'”"
lung periphery, indicating lhg reay ;,.;"
of more dust than ean be drained 4=

these areas hilumward. (5) A home ;"':"JZ",

-l

-

P
o

e
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i dies, with notes on the pa
f esent knowledge of pneumoconiosis, based upon roentgenologic stu
A review of our pr

var the  periphery, indicating 4
al lymphatic detour, (6) A j'l.ll’ll:‘l”‘\’
dingr  clone over the  ling field
“egward the hilum. Ihe author yealizes
St these stages are not .|f\\.~|_\\'A S0 pro-
“Agressively  clean cut, but are likely to
Tawlap. & s

"f‘fFor-'l s:llml:u'tm“y general c'l;lr»\lh(':llmn
"we'have seen no reason to ch.'m;.;v‘ from
the one sugrested by l..'gnz:l and Childs,
;',d we have followee t!m:_rs rat [)c‘r closely,
A more detailed (h"ft ription of the !ll_rcv.‘
datages, together 'f“l”hf the Pl”lh;'.h[iwml
£ on ¢S responsible  for cach, follows:

FIRST SraGe

BN
"+ Roentgenographic Appearances.  This
stage is characterized by a very definite
tmerease i the prominence and extent
“of the hilum shadows of the central zone,
a thickening of the trunk shadows of the
aidzone and an increased prominence of
the linear markings of the per ipheral zone,
fa the hilum shadows will l'uvqm-nll_v be
Jound e idence of many quite Lirge trachen-
bronchial Iymph nodes. The increased
Wickness of the trunk shadows js usually
fairly uniform, although it is most notice-
able at the bases and pext to the apical
tegions. The autermost basal trunks are
b 50 noticeahly allected, as a rule, as
Qe more mesial ones, This may be due,
a part at least, 1o the fact that this
:-Pom'op of the lung, as stated by Mlifler,

"B daained, with he adjacent portion of
‘e pleura and the diaphragm, through
e ligamentum pulmonale 1o the pre-
- dortic |ymp nades, and ni through the
TRlum, Lvmphatie drainage may be less
Mlocked (o this eason.,

o AVIsY divides the trank shadows and
car markings into  three groups  of
.'_Entar(lvnxilh-\. Those of the firs division,
*28e broad ones in the hilum zone are most
Boticeable, f cotrse, toward the hases,
vIBe seeond division, in the midzone,
s®aich i 00 1. same as the ndsone
‘-ldopu-d by the Normal « hest Compmigtee
','pp("l‘llnl ,n\ Ilu' N.alinn.ll 'I.Hl)rulrhwl""

SSOCEIon, "t [y, deseribes oy having a
romt arrangenment (-mln-in;g triangles
Wowhich 1, densitios Ny r'c\rl-lp.
:"‘l' third division, 1he finea) mie ki

M the thin o peripheral zone, he reprareds
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o
as the st to appear as a network Tofs

threads  and

forerunners

ol thic Lru('ll

pleura, which is o frequently found in

the sccond and third

stages of pneumo-

coniosis, e thinks these last densities

are mterlobular septal ma rkings,
Interference with oj
sion, which is a brominent feature of the
J still more of the third

stage of the condition, is not noticeable
in the first stage, except that frequently
there s noted o restricton of the inner
half of the diaphragm at full in&pirur?rm,
as though this portion were held up jn
its descent by the portion of the lung
containing the most prominent desc, nding
trunk shadows. It is probably the fibrosjs
along the bronchial tree represented by
these thickened trunks that is responsible
for a certain amount of the beginnin,
inclasticity of the lung. This finding s
an example of the importance of roent xeno-
scopic study in determining respiratory
disability, which, should jt oceur early
i individual’s occupation,
be a warning of what may be expected

second stage anc

in the

to follow,
These appearances

may possibly he ])m(hn'r(l by many inor-
es silica, or

zanie dusts  hesic
dusts when Morganic

with them, Silica, however, will cause the
changes in g comparatively shogt time,
whereas other dusts m

decades, “Third stage

ably always due 10 silica,

The appearances of the first stage are
by no means characteristic of preumo-
coniosis  alone, They may he stmulated
by passive congestion fr

pPensation, acute and

less  extent, by

FCASON  just
because the hilum and

the adult qpe subjeet 1o 50 much Varition
within peactically normal limirs, depending
tpon age and envitonment, as in the it

dweller, In o il hoerd

aphragmatic excur- '

A i
of the first stage i
o
i &
. !]!
v Organe f |
material iy miyed i',!
\'!L?
Ay require several i::
changes are prob- -‘,'
i}
U !

O (‘{lr(“.'(' l'('(‘”l”'
chronie respiriatory
infections, chronie bronchial catarrh, the
irritation from certain pases,
metastatic and
pPrimiey n|:||i;:n;lm'.\', ustally carcinmm,
The exvac determunation of carly  fisg
stape t’l.ll!;'_l“w I l»_\' no - means as \irll])fl' a
problem as it may scem, first, for (he
mentioned, and, seeondly,

SN AT e ot

.

“ptene e

shoule]

TRERL g

tll(f, to a
rirely

trank shadows iy

normal variations

T

Hn-—-v-_._:'.""‘*‘* g ’-: o =
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" ore luhn.I",\ not so marked and abnormal
" eeesare casicr of detection,

Lhere should usually be no dilliculty
m detecting a coincident adult tuberculo-
s this stage, provided it could be

Fro. 1o Advanced thired Stagre
Tungs
wirds s o boem laborer, € Linically

histary was bt sl we have meo koowllie of
exsentially thise of pocumoconivoai. W | '8 I

siele possalbily dlue 1o phivmic nerye prorvady nis o voseel Py the & vtiotisive

even me by the gastiintestingl oy sanation thoan by the ¢hest gy The wather b ovy diapluags
archexchuled the Tkl of a Il bongs exventontion, -

detected in the absence of PReUmoconios s
in the same individual,

Pathology.  The roentgen-ray  appear-
ances of this and all other stagres are due
almost solely to fibrosis or 1y mph block, and

A Review of Om Present Know lede of P

I.,I' CLLLLTE ST Y DTN BN TS
Nale, aged Ity -cueht, Thad worked ax a ol grinder for seven or eig
the el complaints and findings were
addition, loss of weight, dy spnvc, comgh and prolnse mucopurulint ey

NCHMOCONTON S

litthe i any to the dust itself, tinless Dowfd,
when the dust is Lrgrely metallic, The ¢,
SEe appeatances Correspond \‘“ﬂ,\"‘:.

: ¢

the carly pathologics| changes, T

ne ey,
ponderance of dust eells that have 'ﬂls i

R T R—— P ¥ T

WhA e

A t"‘a g ;

)
ih extensive libross in both \
bt yeurs and after
iheiningl, with, »
wotonation. e dmieal

Ihe ehest findines are
o enirieed exentoantum on the left

Uhis was speested

i ol s

the sputom examiination
this ¢ el

il

- T 3,

the tracheo-bronehial Iy mph nu_(lt's-l"”“k
g inenlargement and fibrosis of
plands causes the enlarged and
hilum shadows. The direction of ly=)
o being hilumward, actual Ilbf@? ."
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H

v Sk gl o

g mostly e IV s n‘l.u and ])('lil)ll!!l(.ili.l!.
¥ 2o dust cells ln(l;_"m:( along l')c Periyis-
9% 1,0 and peribronchiat lyvmphatics, largely

; the lvmphoid 1‘1.-(|_u1u at first, and later
tside ‘ol them, ‘This produces the thick-

& vunk shadows,
8SThe case as now observed may be one

. ";‘whi(-h a large amount of silica has been
.;ﬁhllf(l for a t.'nnlp.l.r.lu_\vl\ <hort time,
“ara small amount of silica or other dust
Sgrea long period. I ymphatic obstruction
.-',:\I)' or may .nnt he nr:uh cnmp['uv.
nteralveolar, interlobular, and  possibly
gme subpleural fibrosis may have begun
{n'thi: ume, and mayv be noticeable as
B increased  prominence of  the finer
Jfinear markings and a very slizht pleural
- Baze, observable only in very clear roent-
_penograms. Such appearances denote a
“raansition into the sccond staze, Jarvis'
‘;decribc'- these latter appearances as fore-
: Jquoners of thickened p|('u ra.

-“A“ "

b3y ] SECOND STAGE

" Roentgenographic Appearances. This stage
% characterized by a tyvpical mottling
“throughout the lungs due to small fibrotic
‘sodules varving in size from a pinhead
o a pea. The small shadows are more or
tess uniformly and rather symmetrically
amanged except at first. In the carly period
“uf dE\'L'IU!)l'IH‘Hl ol this staze we have
, almost invariably found the <pots appear-
g first on the right side, around the root
sof the lunge. The mottling hecomes quite
‘verceptible in the rizht lung before it
gppears on the left side (Fie 2). The
il % ominance is noticeable on the ri;:hl
e until the mottling becomes quite
s&neral throughout both lunes, and then
onaere is usually no appreciable difference
.0 the two sides. The emlier appearance
Loandpredominance on the richt side is

"ft_gald_ul as due to a larcer amount of
g3 going to the right lung The mottling
‘B always more marked around the roots
less at the apices and hases, especially
s 88 outcr pontions of 1he ltier, probably
’G““ﬁ"u'l‘ 5 Peason s vs mentioned i
?'\‘hnnlll-n with  lecwened  mitensilication

‘o trunk shadows in the same localities,
ERUE exact appearance or dehinition and
“ 388 density of the soall <hadows de pened,
& Laegee entent at least, npon the quakity

e
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and quantity of the inhaled dust. The
densest and most sharply delined Todales
we have found in metal grinders, in who
lthrosis may be very rapid. In occupations
in which the fibrosis 1s comparatively
slow, as in most coal miners and potters,
the nodules are not quite so dense or
sharply defined, and still less <o in cement
and ashestos workers,

Diaphragmatic excursion is frequently
interfered with in this stage, although
not to the same extent as is so frequently
observed in the third stage. When the
fibrotic nodules, indicated by the <mall
shadows,have progressed to a considerable
silv,.‘md itis a qucsliun as to whether the
case should be classed as second or thied
stage, we have sometimes reached a deci-
sion by observation of the diaphragms.
In the second stage, the descent of the
diaphragm may be restricted only in the
inner half, as has eccasionally been noted
even in the first stage, but there may be a
definite restriction l|n‘ul|;:huut s entire
extent. When irregularities in contour
or sharp peaks at the ends of the trunk
shadows oceur the decision is usually in
favor of the third stage.

Theorctically  one  would  expeet  the
nodular fibrosis of the sccond stage 1o be
superadded to the first stage appearances,
but this is not always the case. In many
instances the hilum and trunk shadows
show little or no inereased prominence
in second stage cases. At first we were
inclined to aseribe this to an obscuring
cllect of emphysema, which we feel certaim
is indicated in roentgenograms of cases
of this stage, but this does not scem to he
a sullicient or the sole explanation. Watt,
Irvine, Johnson and Steunart™ state that
cmphysema may  obscure  the  typical
appearance. A more plausible explanation,
though possibly still not the correct one,
would seem to he somewhat along the
following lines: As the more peripberal
Ivmphatic channels become  blocked by
ihrosis, lvmpl dvainage toward the hilim
becomes Lgelv discontinued,  and  few
dust cells veach the central portions or
root regions. As previously stated, it has
been proven that a lung can clear atself
ol dust and dust cells to a certain extent.,
This may ocenr i the central portions,
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& some dearing up of the hilum and
soent tiunhs. We would not expeet
v formed hibrous tissue to disappear,
hosever. The clearing up process would
seem most likely to oceur in cases i which
the shadows were due mostly to dust ccll

maintains its first stage
but when the appearance o
pleura overspreads the periphera}
the hilum shadows disappear 1o 2

Fie. 2. Moderately advanced and typical seeond stage pnewmoconiosis in a hard coal miner of thirty
vears' aecapation. Fxact dutivs not known, Male, aged forty-cizht. € linical dhata \Ulll"l"""‘-‘“'
Far duaphragmatic ew ursion. Roarther comse “soft” spots of welaliar filbeesis Fanely evenly distr
utedd throwghonr Both Bungs, ot sull a bole more extensive on the right siedi. The hirst stage
appeacsnees are not prominent. Note the recdom of the left bse Trom nedlules.

.

connection  between X
possibly the hilum shadow in th
rapidly progressing cases is large
stasis \\\Ii('l disappen

block indicated by p

collections and |_\n||:h stasis, and in the
more rapidly developing cases, therefore.
This really seems to be the type of cases
which show evidences of clearing. Jarvis!
calls attention to the fact that as long as

ese 1

leural thickenng
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This may be true, but it seems
“olausible 1o believe that the large

wﬁg{ hilum .\hn(lp\\' s due to cell
: asia and fibrosis, and we know,
~*p31_1t there is a time interval hetween
-“h{r_nwn! of  dust n‘"ﬂ‘ and  their
zckawl}lev\l into fibrous ™ tissue, and,

that dust cells ean disappear.
thichened Uunks can be more reason-
ey accounted for by lvmph stasis than
qﬁ_g.tﬂl-'".ﬂ‘-"l hilum. i
"Ihe appearances of the second stage
'-‘ cl,||;¢p(|)|1!|{slﬁ are. so ('h.‘l‘!':lt“.'('fl'.\llt'
:.1'. the condition at t!n-: period is not
;,M‘- to be w!n_lusm.l \\.|||I any l'l}l(‘l" hy
voe who is familiar with it, except possibly
s miliary or bronchopneumaonic tubercu-
15k, or in some instances, a case of the
suerile type. The characteristic f(’:ll‘uu:s
< the second stage as to its general f||~<t.r|-
sation throughout the lungs, the similarity
L1he small shadows as to shape, size and
Zexsity, their greater numbers around the
wots and lower portions instead of the
saices, toeether with the clinical history,
seence of fever and other constitutional
evidences of tuberculosis and  possibly
15 sputum examination should serve to
reader the diagnosis comparatively casy.
The black pigmentation of the sectioned
gicotic lung is apt to be associated, by
cae not entively familiar with the path-
hay of the condition, with the nodular
appearance of the roentgenogram. While
the pigment is in the arcas of fibrosis,
i has little or nothing to do with the
‘goentgenographic shadows, which are due
w the fibrosis or stasis, except possibly
in the case of metallic dust, The pigmenta-
tion, so conspicious in the conl miner or
Sreman, is a coincident associate of the
fibrosis producing element of the dust.
The differentintion of a superimposed
tuberculosis in this stage is not always
% easily made as one is hequently led
0 belicve. Tn an early period of the sccond
Mage an carly apical wberenlous fesion
‘may be readily differentiated in most
Lmstances, but  later on, particularly as
Ex condition _||-|)|u,|(‘||u'u the third 1550,

o Ilh‘ onbreme :nllin". " vll.l”\ lrln'lil\
wnpiatively  hee ol alicotic  changes
util Lite, which helps materially in the
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“the diagnosis hecomes more dithicolt,  OF
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7
T .,

diagnosis of a tuberculous process in the
Jll’l(-(‘.\'.

Pathology. It is evident that the fibrotie ==

nodules characteristic of this stage have

their incipiency in the lymphoid deposits™me

found along the lymphatic channels and
so fully deseribed by Miller. % So far
we have been dealing with roentgeno-
graphic appearances due to the passage
of dust cells hilamward and the fibrosis
which results there. All of this time,
however, some of the cells have found
lodgment in the small lymphoid deposits
found at the junctions of the peribronchial
and perivascular  lymphatics and  more
peripherally. As these (R-pnsits accumulate
dust cells they grow larger, and fibrosis
subsequently takes place. Some develop
into small nodular fibrotic arcas faster
than others. When they become large
enough of themselves, or with the addition
of the surrounding arcas of Iymph stasis,
to become visible they will cast definite
shadows on the roentgenogram. In some
films they appear as innumerable very
small  shadows, while more frequently
there are a lesser number of somewhat
[:| IEer ones,

The sharply defined spots of the rapidly
progressing  silicosis U}' the hard rock
miner, granite cutter and others are prob-
ably due to a rather sharp limitation of
the fibrosis to the area oll the Iymphoid
deposit, whereas the “soft” or *“fuzzy”
spots of the slowly progressing process
of the coal miner, potter, cement and
asbestos worker may be the result of a
surrounding interstitial fibrosis permitted
by the longer time factor. This is purcly
conjectural, of course.

After a time many of the small nodules
no doubt coalesce to form larger ones.
As long as the appearance remains that
of discrete nodulation, pinhead to pea
size, without dilfuse haze oc localized
hazy arcas among the nodules or marked
diaphragmatic restriction  or deformity
not due to other CAUSCeS, the case may be
regarded as belonging 1o the second stage.

THIRD STAGE

Rocntaenographie Appearances. 'This
stage is characterized by a dilluse librosis,
of which there are three fairly definite

-

SN & PRI SN S D -

o

o2 T m_‘m-q*-.-‘._q'"“mm T

. e
. ———— L

B e

Published by AsbestosClaims.Law
asbestosclaims.law/library/25314/19



https://asbestosclaims.law/library/25314/19

A Review of OQur Present ko

..] distinct appearances, .?‘hll"'l;'_ll all
Fod them miy be observed in the same
cae, (10 The  Luger mnlulv_s', where
el ;m\‘ufrnt, rl_i:\) coalesce into very
wieh Leer and ireegular masses or be
foned close I:n;-,rlhu with more or less

v * & Zeh .‘”!.
- 20
x. “ﬁm o :
LR sWR A o ) 5 bk AL
'M“RA,,V _4,-%
A AR L )
o H.J-.; .“M w art 80
Erabi R B ¥ Tl ver
Freo g Db thind stge pocumeconiosic inoa hard eoal miner of thinty years' ocenpation. I'I.\.;dw
ehunies mot Koven. Mule, Eibey. o tant ehiomal dai Perrines o chest condition conih
v e temt s, woith Blaek spnetonn, ey spmeca, cophiyscmn, eilos ot bases Fai daphieagmat -\Ul"-“"h‘;
althoneds the Teft ey plinagam shoms well u:nL:| -||n||» |n-|L-. 1 he ditfuse peslubar Wbio ol v
covomdd Lt s sl evedeat as L din gt T s aeas theas have: hoenme l'-|'t'|“"“!I'“'
aned i sthors thire b o or loss baze Totween the nodales, The prominent tunk and hilom
ahaddon s are stll an ey dene Lo
haze between (Fieo 1), In this type of  an extensive bilateral pnlmnn.u_\" 1“&3?:
case it is sometimes diffientt to deaw the  losis (Fiye 5). Although we may )'L-‘unc o
line between the scennd and thied stages,  state (h'lllllli'll\ that such a case I?‘v i
The appearance of the diaphragm may  pnenmoconiosis from the lustory: -
A
'.ll‘.‘_w".

owledge of Pneamaoconiosis

help. (2) A more [frequent appeay .
is that of a more or less diffuse fibpes
with evidence of rather defingte nodeley
still present (Fig. 4). This APPELrance deg
not difler very greatly from the f "’;

rocess which represents the end resale’og
P P resaly g“,‘
) th r

B

i
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tence of nodules, no one can he  We have observed this but once. It is
in fom the roentgenogram  alone  often diflicult 1o distinguish  between

iy ; ) a
whether or not a superimposed tubereu-  pleural thickening and 2 lung  density
Josis is prosent. from fibrosis or lymph block. In post-
-

dmdi

. |
> v.1 -
)
3
‘. : "

- g

T

1 " % } : ‘;: - : ]
B o A P S 5 % ‘ . S ;
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- BiG. g Wil meed el e

¢ poectmoconiosis inoa lint seinder inoa candpiper wonl. .

N
e yes! %
‘A
’

::"I“I"-’llwn A very el prowees, vven thosngeh T wenne ook, sohich would not, ol comise, ki P
Iinaet . l|” the dangermns minute partiches, Mde, aged fortyeome,  Dmportant clinical diata — I fosr
o ' “.I'I':n |\.‘ "I fellosy inze aflinenza and hos lost z0 |m,.|,,!j., i weight, Inoa tuberenlosis « |l|iY"lil|'|;.||n||
AFSEeHN, m-l'l v bt repeated sputimm cxaminations negative Tmpaioment to peression sight apper lobe
0 i "L e portion eight lower lobe, Piin dinphaagaaatio oxcursion, as wearld be espacted (rom =
nerate, ”‘ ,"H" ranees Fhe vt luge b st affected and s iather diffuse tilbrosis with some
o ' Iu!-m.-'nl_ nowdilin hlu-l--.l\ -ilxll reninige, D he left bime 1§ similarly ol vted 1o a lose extent K]
g ereloxes s ot osclndod voontaonabaeally, hut preasmoconiosis is sessaenti o o -
H | Tcur il Iim hnn»»', " [)ru||.||l|\ prosent, 7 ‘ : e "“ VRS ”‘I"'"“. 7
v tubero In | > :
0 v b qrr P : : . s
he able: P(cuwl’ El'h- L“' these types evidence of  pneumonic or stmple pleurisies followed by
e neural MCRenyr v [ g . e N 1 g
O T aally o ‘I ¢ ““'1:. m II\ b Il'nuncl, espe= thickening, the latter is usually found at .
& Cirphera " s e s - L A . . . i ¢
fory 1 Janvis ] yo v the antllary resions. the base and s quite  character istie, R

s described plevral  effusions.

espectally when it produces a diaphrag-

A review of our present knowledge of pneumoconiosis, based upon roentgenologic studies, with notes on the path... Published by AsbestosClaims.Law
ACL Doc 25314 - Page 21 of 43 asbestosclaims.law/library/25314/21


https://asbestosclaims.law/library/25314/21

ll"ll s
|uu UnoConosis 1S

mati The thickening aceom-
o wanally  else-
whore, hgher up, and does not present the
S Abanee.

(3! I ,n' ||||u| ;||n||('.||.mu', :lllll one Aery
frogquently cocountered in this stage, s
a very stiking one, and most interesting
from the |),|l|lu|n;[is.‘l! as well as the roent-
penological standpoint. It is that of massive
Jilivasas, with the appearance ol extensive
pulmonary consolidation, There s usually

Fig. 5. Chronic

m\ul\ld mul u-r«!'niu- a larpe,

cender an mterpretation,

one such area in each lung, rather sym-
metrically located (Fig. 6); oceasionally
more than one (Fig. 13 sometimes
it may be unilateral (Fig. 7); or more often
the arei i more extensive on one side than
on the other (Fig. 8). These areas are apt
to be subapical in contradistinction to
the consolidations of tuberculosis (Figs. 9

A Review ol Our Present e now ledge of Pnenmo

fityroid tuberculosis with very little acrivity
frrepnlo cavity \u|n|u-»u\ o be bronclieetatie. | he appearance .
difler so matenally from that of Fiyere g, and o elinical reenrd of both eases is eveential before atlempilae

COniosis

and 10). Stercoscopically the fibrotie ln:u
are found to be well within the Jus
although they are likely 10 oxtend w ﬁ:
Seural surfaces, Probably they are covened
i thickened pleura, although this canmee
be  proven roentgenographicaily, Warg,
Ievine, Johnson and Stenart™ found the
overlying plemia usually thickened s
adhierent at autopsy. 3
Associated with massive fibrosis deas
fibrous bands can usually be seen extends
il

>

<

Male, aged fmv‘\v[u‘nn. The riglt lung's =

ing in various  directions, but ususdt
downward (Fig. 6), and some of them l-‘i
quite wide and connected with marke
deformities of the diaphragms (Figs. Yo 2
12 and 16). The hands passing ownmai
have the appearance of thickened tromy”
In the wajority of third stage t‘»}““_".:’ :
trunks are Inconspicuous, c:;pt‘t‘!"‘“)

PSR TN Bt YRS B ey e A, IR Bp———— T
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edge of pneumoconiosis, bas i

’ o . .
oy Treser e d upon roentgenologic studies, with notes on the path...

Published by AsbestosClaims.Law
asbestosclaims.law/library/25314/22


https://asbestosclaims.law/library/25314/22

-

A review of our present knowledge of pneumoconiosis, based upon roentgenologic studies, with notes on the path.

ACL Doc 25314 - Page 23 of 43

o

o tapes. The diaphragmatic
ies vary from slight inequality
our on deep inspitatign to sharp
o hich may be scarcely noticeable to
nely  deforming. The sharp peaks
¢ o be ot the points of attachment

prous bands or ks, Under such

Fi., 6. Thied st P cith mmassive Gihiosis i

o viean, Male, arvdd faprvattinee: Faaot aeenpation ot Lo, Dot we wonld pick him ot as

) L | SN T s mee reeomibibe vt of comssliddition, rathor symnntri ly placed m the

bl apea o sach Jungs This s 8 Vory genpnost oeeieiiee)ess Writers with consider ihle

AL e e wvaeand avuh agis s el 10 tubwreliesilicotic fosin Ml thee aegan

5 Ll Vbt ' oo 1l o Neote e shoep ks v the ripcht eyl o the

dhaadid b o thee ol ol o Vi oof Phie avngne et The Tases ane emphysentons,

e e e e saspanotivedy ol of fibioosbs, N ovitkinest sumaing ol ol stare
gt bl v fobow b stoe oo Faalunns grgs canioie pnce '
Areumstances the diaphragm o Jdetimtely In the worst thivd stage canes, esped ially x
pestintod, aned Tregrently does mot mone  those with massive librosis, the heart and \
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and the ribs very little, Such llllll\i(hlﬂ""‘l
e c'\lu-nu'h t|\\|nu-u', and satisfactor
examinations require very rapid |‘\p«»~ur3*.' -
|'|n|n|u\rm:n, r\pm‘l.c“\‘ of the bases, 18 -
almost always present, and usually the

are hard 1o reproduce
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out of place, though not to the extent
seen in some organized pleurisies.

Rarely any other conditions than tuber-
culosis produce fibrosis so extensive as
is found in the third stage of PREIMOCONio=

Fre. 7. Thied stage puin WO
for the post ten sears, Male,
ht ternperatune anel s

sh

the |-.,-|» .
The entin
frequently
of tberenlosilicotic ongin.

sis (Fig. 11). The ditticulties in the difter-
ential diagnosis between tuberculosis and
the third stage, and in the detection of a
superimposed tuberenlosis  have already
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e Torty. Tmportant clinical it
W ol 6 ponnds in o weizht,
compt b proved or i pl'-\rnl from appratance, 1o
i cach duapheagm, dite 1o the hibroses
appenranee wight I due 1o tabereulesis or to silicosis. Unibateral ma
e, an i the rrht apper Tohe, wy sibicosas, and if due to this canse winle

been referred to. The third tvpe of
stagre  requires special mention jn e, =
nection with  tuberculosis and  wiil 3,
discussed later under pathology in t;: ;
paragraphs which follow. it
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the second stage or an advance of the
librosis mentiencd under path-
both lnp,vthcr, with one or the
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A
losis in many if not most instances. For

a long time we regarded the areas of mass
sive fibrosis as nontuberculous for the =
reason that in a number of cases presenting
the appearance carcful and repeated search

for the tubercle bacillus in sputum failed

0
80 - Fio. 8 Thind st presmoconioe s in ypotter of thinty veans” occupation. ._\l.lh'.-'l'“‘ fort  esoven.
ol : Pl chief eomplaint was Bronchintiy of sis vears” standing. Pnenmoconiosis suspeeted. Iheve is a
N Laspe e of svssive feheosis on the right side and npvagh wnallier one an the fdt, Very little evi-
" dinee of sieomd stpme podole Gheous rema and the it stage b Tum prominenes has disap-
poed T he vie by dphrnn shows pu Lo aned was very ameech vestrictod, but the Felt shosved Faig
il ' excarsion. ) licouter portwss of the huces ane fairly cloar,
o 10 tiie formation of the areas of massive  to reveal any. I was not until \\v‘hu'_.-nm-
La fibrosis, The concensus of apinion seems  Taonlig with the literature enmanating from
- 0 indicate that these arcas are the resolt  countries where aotopsies were the rale
AN of & combination of silicenis and tubercn=  on cases dying from advanced pneumo-
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coniosis that we became convineed that
massive fibrotic arcas were partly tubercu-
lous in origin.

Watt, lrvine, Johnson and  Steuart™
atate that a silicotic process seems inten-
cified around a tuberculous area. They

a meder e nodabo Wb s
m o this case,
advanced silicosis
s gD diphiagma e excnae,

A Review of Our Present Knowledge of Pneumoconiosis

Fue o Probably g sovond st presmoconions
Ao, apeed Bty five. The sshicosin 14 ot
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prm CSSes Wis !h(‘ comimaon mw]r ||| orgen
of the arcas of massive fibrowd consolida-

tion. They deseribed these areas as s
homogencously and not from a (‘unq!,,:;.
tion of nodules, although they :u-,.,.:‘;
cdged  that their origin from extem:
coalescence of nodales or ditfuse fine l'ﬂ::
stitial fibrosis was possible. Thc\.-.b.:, A
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s oev findings. Thew™Mund that cases-
133.“‘- these arcas was uncommon, but
Ko cur, but not when fibrosis was fully
'f,? . Where caseation occurred they
-é.)d the tubercle bacillus. No caceation
by alands or nodules

ws_found 1n hilum
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occurring comparatively’™
were regarded as certain

fibrotic  arens
carly in silicosis

evidences of tuberculous invasion. The.
density of fibrosis was regarded as a
retarding factor  against
the infection. Hoffman ¢

the spread of
states that in

This is a case of ¢lion tibroid
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.\l:l\'m;:m'd;ilu"" aprees with .‘Y:Iﬂ;ills-
Pitchlord®™ and others™ that the massive
fibrotic arcas ave Trequently an evidence
of superimposed  tubereulosis o other
infection, and states as his experience
that they do not aceur without some infec-
tive agent, wubereulosis being a conspicus
ous but not the sole one. He describes the
process, in brief, as follows: The massive
Lihrotic areas are formed primarily of

g ————

i, vi. Extensive fibeosis

bure during chifcdhood. N ", This

agseel twenty e,

crady. An upusaal featune was the faet that basal b
One would hardly be TiLely to eontuse this case with sificosis. patad

nodules with the adddition of the sound
cell infittration and apannlation tissne ol
the infective agent between them. In
this internodular area librosis submequently
aceurs as a result of the infective process
yather than by the confluence of the small
nodules of silicosts, Tis
roentpenographic appearances s thit a

fibrotic nudule is surtonnded by apparently

T
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of Loth lungs due to a chronie procees 1 culting from the inhalation of add:vd‘

pression ol

- e "

normal lung, but in case of infegs

it will be seen w0 be surrounded By
fringe due to lvmphocatic and poiym M
phonuclear infiltration. ..
Gardner™ in - animal cxpvrimmuf!!_’
found that the simultaneous  infeetsm
with mild strains of tubeccle baaili i!;;"
the presence of granite dust silicosis cagned =
much greater librosis, and  that bk ¢
together set up a reaction that nethis

b

veprith

was ot 4 teberculons case, hased npon pro ong
aehivetasis contd be rendhly deteete o roentger

cach ;-pp:uuntly et
foveing the other, "The w calt o a chrest

fesion that was show in healing T he eant
the reinforcement ®#

alope could eause,

mechanism  of

uncevtain., PR
COINCINENT TURERCULOSIS

This subject has of necessity .becﬂ‘(;s_

quently  discussed in connection T
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various phases of  pneumoconiosis, Cer-
winly the two conditions are closely allied
for the reason  that  pneumoconiosis
gndoubtedly mav produce a fertile ficld
in the lung tor the tuberele bacillus, aside
from any external and constitutional pre-
disposing: influcnces, such as  hygienic
aurroundings. Tuberculosis s, therefore,
one of the most important phases of

mentag s
infect
fe bacilh
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®OrSt caser w | vitever ohecrved,
TR ‘hs“l’iﬂl. | he ol ||~f|«|~-lul|u1 ll'l'ili('”'vi\
X A the brequency of taherenlons infection
e | fd_ the sesulting high mortality of the
e R Lave boen the outstanding serious
__“‘“‘“\ of pricumoconioss, At one time
R ‘::“ml"unn-ni-« in s .u!\mu'll stages
31 !.",.‘;l_ltl:‘i' as  tuberculosis. NMore
"-\UI'.I\. it was ~|||||n.\n| Iy some of

Wi e . .
enience limited 1o cortaim dusty indus-
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Fa 1, Advancid thind stage pocumoconivsis in a coul miner of thirty vears® aecupation incide the mines.
Phere e extencive areas of massive brosis, Althoogh repeated «
weas wonkd pr-vln's'\‘ e e villy recoded as taberculoesilicotic e onging This man
e and eonld soareddy stand, Both diphegans wore ])(.’I(“i( ally fixedd, This e one of the

tries that the condition protected the indi-
vidual in a measure against the spread
of tuberculous infection. While this may
he true 1o a certain extent, as in coal
miners, we know that it is not the rule.
Tubereulosis is most likely to seriously
affeet those in whom silicosis is rapidly
developing, and it can be controlled to
areat extent, therelore, by appropriate

Wl e
T

BRI LR e ar st
ro ~r' "'
’l vl =3
-«

Stam examinations

micasures directed .|;1;|in--l the |‘.||n't| counrse
ol the |)|r(|i\|l1-~i|;;1 Fctor.

Watt, Irvine, Johnson and Stenart’
state that the lability to tuberculosis
seemee to increase in ])rupurliun to the
amount of silicosis present. In the earlier
silicotic cases the more rapid tuberenlous
OCCSSCS WEre mare comimon, as hlf«-n'u-
GUS pHetmoni, acute tuberculons hroncho-
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10 A Review of Our Present Knowledge of Paecumoconiosis
I '

ymeumontia or acute miliary faberculosis,  changes were twenty-three times “‘*’ e -
These were less commanly  encountered  ceptible to tuberculosis as those “h.‘e: - :
and the more  chionic  manilestations  not. Of 174 silicotic men without evidesge, C
of the disease were observed in men  of tuberenlosis who were sent "‘“‘“ﬁu: » E
with advanced silicotic lungs. Tuberenlo-  the mines by the Broken il Compmsies.. . » N
silicotic eases did not seem so apt to and subsequently watched, 37 develame: § el
infect other individuals as cases of pure  tuberculosis in two and one-half -y o w

i tuberculosis. The subsequent infection oceurr Ky

] Bulletin 293, Burean of Labor Statistics® in those who settled in congested yogm, o

' states that tuberculosis apparently super-  and cities. In all these cases the tubeses)s,
venes on o an extensive silicosis among  sis was an entirely new infection and s |
granite cutters usually after ten to fifteen  anactivated old one. et g L)
vears' exposure, and it is concluded that Watt, fevine, Johnson and Sma;u’"'
granite and all quartz dust predisposes call attention to the fuct that sputus (¢ Gl
to tuberculosis, Jarvis'' states that statis=  not so apt to hecome dried out in mise, sk
tical reports for twenty years up to 1919 and remains a menace for a longer vey -
conceded 86 per cent of deaths among  so that miners are more exposed 10 ishe . °
granite cutters were due to tubereulosis.  tion. In South Alrica, Australia and sass’ L

Ni(-h.ui\on"“‘ sp(-.:lks of a high tubercuiosis  other localities all tuberculosis su,;u;”, > ‘,",‘
mortality from silica dust in™he Derhy-  are excluded from mines and all, el ™ i
shire district among workers in quarrics, intimate contact with miners, So) ;
miners, and stone cutters working among Mavrogordato™  thinks that miees's -
rock, sandstone and other materials con- phthisis has changed in type and poee-
taining 83 to 06,4 per cent of silica. These  genographic appearances W recent yewes _
workers frequently showed marked fung  probably because tuberculosis has begge
changres from silicosis in five to ten years.  a more conspicuous factor, It oftea 33
Middieton,® from a large experience with  the individual before he has had 20 '
silicosis from various accupations, states  opportunity to develop the old-fashr e \
that all evidences point to tubereulosis  silicotic  Inng  because  of  the perez 1
as a frequent cause of death among silico-  control of dust in the mines. Life » e :
tics. Scurfield in 1908 reported a high  shortened, but tuberculosis comph s
death rate from tuberculosis among grind-  now at a comparatively ecarlier staye s 3
ers and cutters and others in Sheflield, silicosis. R
ranging from three to six times the average  There are very numerous other wares
death rate from the disease. It was higher  on this particular phase of the sulinis - '
in grinders. Tekert studied 400 cases of  but space forbids quoting other st :
pncumocaniosis with tuberculosis among — than those which have been used for ;- L
the workers in copper and skite mines in - poses pertaining diveetly or indiredy L )
the Muansfield district, Germany. All  the rocatgen-ray aspect of pneumores®. !
showed marked lung fibeosis with tubercu- It has heen, likewise, an impossib: "t L
losis and positive sputum. They lived  to review all the Jiterature coverng <!
longer as a rule than others with tubereulo-  industries in which pnenmoconioss = .
sis alone, and usually died between the  been studied. Tt was our original Tntezty i
ages of Gifts and sixty. The infection inin this communication 0 present -7 .
their families was more active and they  results of our own  experiences e +
seemed to spread the disease, roentgenological study ol severa ““;‘

Kere®' states that in 1906 Simmons — cases of the condition selected fl’Um’ﬂm; y
investizated the Bendigo miners in Austea-  differcut industrics, While the &'1":. g ¢
lia and found six times as many deaths  we wish to present represent a TE¥=00 i
from tuberculosis among them as in other  small number of cases compales * ’
individuals, Smith® has made some very  enarmous numbers studied in «ﬂ"-""f: XN
interesting  statistical  stadies including  teies, the jpoup is rather ¥laige ;'.4, -
8,006 Broken il (Australia) miners. He individual contyibution Ul‘t‘-!”""u""-~ s I
found that those who showed silieotic  United States, ] 3
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/~ COAL MINERS The very dusty breakers are not nearly

(AL |

. Probably the largest peneral group of S0 harmful as the m'cuv.nmn\‘ of driller

¥ vidi s « neumoconiosis cases  that s likely to or diger. One man who “”rkﬂll in a
| Wi q Ec collected by anyone in the castern breaker for cight vears showed no changes
prntie “nortion of the United States, except w here whatever. . mingrs
flrgie " outine health investigations are  being The statisties of the positive con mmr‘rﬁ
ehail vy £.made, as by Jarvis at Barre, Vermont, we have examined do not differ so muc !
fhurred me “% that of the coal miners. Our experience  from those of” Jarvis’ granite cutters,
Puested 1 with the workers in this industry, aside excepta slightly longer time being required
the tab “from consulting work with the United to pmc.lucc.hkc changes. But it must be
wtion amd _,.,Sm':s Bureau of Mines, has never been borne in mmd_lh:lt onlv a small nlumhcr
one of investigation, but only the exam- of hard coal miners are exposed to “"'-II"CF:
['.'md R “Haation of the oceasional case which drifts ous dust as cnmp‘n'.cd to a relatively
pIU s “sinto the larger medical centers. It has been  larger _nnm'l'wr of granite workers, .-\‘n_thr‘}-
it it 1 Ctfimited, with the one exception just men-  cite miners chests with advanced sihicosis
b lona “tioned, almost entirely to the anthracite |.)rv-»t-|n'n|.||ch the same appearances as are
po-wd o ’ ‘miners of Eastern Pennsy lvania. We have found in hard rock mimers, although a
fha amed ) % examined 84 cases of delinite pneumoconio- longer period of time is required to pro-
e sausye “sis among these minegs, Six showed only duce l|)vn_\. One of the worst c:lws_%
pod all v Jifist stape changes, 54 Second stage, and  moconiosis we have ever examined 0w
' 2y third stage appearances. Iard coal in an anthracite miner of thirty yvears
that = _mining may, in some respects, be regarded  occupation (Figs. 12 and 13).
e amd a8 a somewhat  hazardous  occupation Probably most of the reports on coul
QRIsELs “from the standpoint of pm-nmnruninsis, mine (]luxl PREUMOCOniosts, Cs])(:\‘l.‘ll!)’ out-
is has i . but not nearly to the extent ol many other  side of the United ﬁl;llcs! reler to soft
i wils mining industries. Of all the workers coal mining, which is quite a ditfercnt
L has | “eoncerned, only those in certain definite yroposition from anthracite mining. We
fld-1: occupations are exposed to sullicient quan- have interpreted chest roentgenograms of
the tities of harmful dust to be regarded as  nearly 500 soft coal miners for the United
s Ll beine in any danger. States Burean of Mines, and among these
LAkAdY “E0f our cases, the carliest evidence of  were comparatively few showing any very
sher ~t ‘st stage changes was after three years' :I‘([\'Jll‘!(‘(‘d PHEUMOCOnionis. Lxact ocenpi-
e 2 eccupation, and the longest time at work  tion is again an nn[‘?nrt;mlt f,_lc\ur, and
‘ 'llu‘- L 't.nd remaiminge i this stage ‘\\.\s 't\u.'nl_\. (ll!lll‘).l.lllll\l‘l) few f-n l-f(";_ !'7'l|‘|-lt|: i«nl
years, The earliest second stage changes 1o be exposed to dust of a dangerous char
other were found alter two vears' occupation, acter or quantity. The character of the
usuad but the average was about six to eight mine as to rock and sand encountered s
inclizs _years when exanined. The longest oceupa-— also 10 be considered. Almost invariably
gt tion amony second stage cases were two  the driller or his helper were the ones to
A wen at fortv-two and fortyv-cight vears, chow the more advanced stages of the
Wi Cwhile twenty 1o twenty-live years seemed — condition. In these men second  stage
- 1 be the average time of the older cases  appearanees were frequently noted after
dimal i . “when examined, The earliest third stage  six to cight vears' occupation. By knowing
ik tase was ten venrs' and the oldest fifty=  the lengthof time at work we could usually
enves cibiree veurs' -.;.|||y.l1i'»-|. and the average I’i"" ot the roentgenograms ol men n
veral | swhen ‘exaniined was between thirty and these particular oceupations, )
i Horty v OF course, these statisties In addition to coal mincrs, pneumoconto-
he mean linle for the rearon that we have  sis may be found also among foemen or
B tecords of anly positive cases, and many  stokers. We have found  Fairly well ad-
"'”‘"' Gepative miners were examined for one  vaneud second stage changes m focomaotive
s rason or another in whom no pneumo-  and  marine firemen. One of the latter
.|'”" Oniosis was found, Morcover, it is very  showed  well advanced  second  stage
nati

: : » :
Mportant to repard the exact occupation chanees alter thirteen years’ occupation.
tf the individual i conl miners' statisties. These men wor ked with soft coal and
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presumably would not be exposed to the
same  amount  of silica as the miner.

A very interesting feature of pncumo-
coniosis in- coal miners i the apparent
wotection directly or mdircetly allorded
w the coal dust against tuberculosis,
While many coal miners with pneumo-
coniosts  do  contract tuberculosis,  the
discase does not scem to be so prevalent
among them as among many other classes

e e TR L SIOP [ LP PP MURINIE SUCE IS 35 VF St SR TR

Fic. 13. 5
aged fortsy

=seven. Compare with g
shod!
indicated by very soft spots,

of miners. There is a lnr\.lﬂilx;z apinion
among many physicians i the coal regions,
and even with the laity to o certain extent,
that the coal miver s more o loss [ro-
tected against tubercnlosin, This disease
is, of course, more apt to prevail among
those who develop silicosis vapidly, but
there seems o be less tendency 1o it

A review of our present knowledge of pneumoconiosis, based upon roentgenologic studies, with notes on the path...

ACL Doc 25314 - Page 32 of 43

: VLY P A 3= s 5T v i
on "‘Mih:.@&&:h.&hﬁu B S SRS A ST S,

A Review of Our Present Know ledge of Pneumoconiosis

md stage povumoconiosis in a cotl minee of thing wight vears” occupation autsidle the mines. Male,
3 12, The predaminating Kotares in ll
the first stage as of the second. | yph blik has not cut off drainage 1o the hilvm 1

WS oare very prominent. e second stage appearancs 15 4 ditfuse nodular Gbhrosis
Fhere sere no womsial chest sy mptoms in this case,

amongt coal miners than in industries ;
which the silicotic development - peps
is comparable,

Mavrogordato,™ realizing thee fa
hies .'ltlcmplc;c' to ('.\pl;lill them, [fe
thar dust cells containing coal and oy .
die readily and ave digested or unde.g .
autolysis, leaving their dust extraceilyfyy ‘
i sttu. By ammal ex yerimentition he .
was able 1o prove tl'ml simultaneoms

{ ook
Detieve gl

35 Case are almost as much o j

n and the h
thronghout eac

exposure to coal and silica dusts ;nppea{!d
to create o condition preventing hxatos
“f t'l(' .\i“l..". Il ﬁi“("l ('\il“‘;l“‘(' rfl“t_‘!

the coal dust this did not eccur. e thinks
that in coud miners the coal dust :!it’gl i
lungs i dealing with the comparatively &0
small amounts of silica present with o

and the latter aids in silica eliminatios,

b gy g
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L A Revigw of Our Present Knowledge of Pneumoconiosis A3

THe: states that  coal min'vrs in Sm_’l.h around S_hc”ic!d who die at an average
“ Africa o not_ develop miners’ phthisis  age of thirty-nine or forty years, tubereus
".l' ncumunjnlnx’l'\') any more, as a result  losis accounts for 7_,‘ 10 ﬂ.,; l)L‘I"('L‘Ill of the
s ofpreventive measuyes, deaths, Purdy® after his review of 103
% Nicholson™ speaks ol the low death  contributions to the subject states that it
ate from tubereulosis among coal miners  seems to be the consensus of opinion that
“in the Derbyshire district and states that  some dusts like coal not only have no

e a5l i
;

1
‘
X i
t
H
i
F
i H
1
‘

%
Fra. vg, 1 hind 1 Poenmoeonio s i geamite eotter of twventv-hve yeas' occupation. Mole, aeed p
oy vty ~iv. | he orizimal vociteaos s mdicates aoditfuse haze T Gibrosas Uil the vt lung $
4 and exvidenoes of thickened ploara. A+ the base consdomerite nodular [ibrosis is hecoming .« masais ¢ [

J&; blrocis, The syme APPEATANCE T A fess extent is noted at the left base, where definite nodules
e ean ol b seens T s unfortnnate that nodules are o snall as to be frequontly lost in the g

& ‘ ] |

b recduetion for illustrations, Vhe fan <aped areas docribod by Larvis are to he soen along the Iele
:; s analbory Dereler, i
ethis i« peculiar to coal mining all over the  power of producing pneumoconiosis, but i
sWorld, [le regards coal as capable of  may even possess some inhibitory influence 4

Berting some protective action against — over phthisis, Myers™ in studying the vital

tum;u:lu--i\. Middleton,™ on the other  lung  capacity  among  bituminous  coal
e N, quotes Collis™ as stating that with maners found no appreciable decrease in
e coal workers working with ganister  capacity below the age of 46 years, or
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2} vears” seivice in the niings. Any lower
averages after these periods were attrib-
uted more to age than to o cupation,

HARD ROCK MINERS

This group of workers is the mest
important in any of the dusty indastries
the world over becavse of the dangzerous
character of the dust and the number of
individuals engaged. O personal experi-
ence in examining such individuals is
fimited to one case (Fig. 7)), althoush we
have interpreted roentgenograms of about
6oa miners for the Burcan of Mines and
others. These included  workers i cold,
iron, zine, lead, copper, cobalt and nickel
mines. The appearances found have bor ne
out the statements previously made in
connection with such workers. A Zreat
amount of writing has been devoted to
hard rock miners, and it may’ -w"mwd
up in the brief statement that where the
rock contains a large percentage of silica,
unfess adequate protective measures are
adopted, the miners, particalarly drillers
and others \uuking near by, (!c\r!np
silicosis very rapidly and are predisposed
thereby to tuberculosis and other respira-
tory infections,

GEANITE CUTTERS

Thisis a single industry, but a hazardous
one from the standpoint of paewmoconio-
sis. The effects of granite dust imhal.rion
have bLeen most carcfully studied from
the roentgenologic standpoint by Jaryish
at Barre, Vermont, which he states Is
the largest sranite center in the world.
Our personal experience in this inclustry
included  only 5 cases examined,  but
their roentgenograms show the essential
features which we have seen in the films
of Jarvis' cases (Fir, 1) Granite in the
Buarre district, according 1o Larcis™ con-
tains 6,36 per cent of sihea, and most ol
the dust anses from the fimshing of the
stone: by the pneumatic tool, Statistics
quoted from him® an the ae periad will
serve to show the carly meidence of lung
changes and advanced  silicosis and to
indicate the relative d.‘lll;'_(‘l to the workers:

Earliest  frest stage findings under
Year at waork and greatest number: o
to 20 years,

. . . . ath. ..
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Farliest second stage fln(ﬁn;_rs 2
years at work and greatest Ntimbers »
to 4o vears, th

Farhiest third stage findines 10 th 9y
sears at work and greatest Numbers %
to 4o roars, ',..'t

These occupation period Statistics dy
not differ gl’l‘:lll_\' from our awn Uf:‘d\'lm" -
sticosis in hard coal miners, bug 5 rely.
tively much greater number of the arante
workers are exposed to sifit'.’l-bearing dua
than is the case with anthracite Mingsy
in general. Jarvis' statisties are possibly
not so bad as those among some of the hard
rock  miners, but they are much Wooe
than among potters. The Irequent ing.
dence ol tnhcn ulosis has been referred 1,

Jarvis' calls attention to an mteresty
observation which we have not f :
elsewhere and have not noted
and which must be peculiar to 1 ¢ frani'e
cutter. He describes in the fungs of mars
workers an area of increased lung chanse
below the left clavicle and at the rgke
buse. He ascribes this to holding the pricse
matic tool in such s manner that the
right upper chest is compressed by the
right arm and elbow and the left lower
chest by the left elbow and lorearm, thes
fimiting costal expansion in these tey
areas and permitting more dust to o
to the opposite lung areas, vhich showes
the greater changes.

e

POTTERS

Potters have long been knewn asagreed
of workers in whom incapacitating lunz
conditions are prone 1o dey vlop in llmc.)rrd
have been regarded as more or less subjuat
to tubcreulosis. A roenteen examimnats?
of the chests of a group of these worken
wha have been so occupied for a lonz
periad of vears will nm('ih demonstrate
the correctness of the first of these o
apindons, at least. As a matter of fact,
thes <how as advanced sificotic changer
as workers in any other cccupation w Ko
exposes o silica dust inhalation, but tbe
development of  these changes requises
a much longer period of time than in man
other aocupations such as hard rock minersy
fire-brick “workers and  metal  grinders.
This industry i somew hat diffecent from -
many of the others in that the wor ”“

h.l‘ f:c
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ey %
“arein the open in buildings and the hazard  of clay, flint and Cornish stone having a
‘R in agreat measure, more readily  free silica content of 10 to 25 per cent,
lessened. There are several w avs in which  and that it takes twenty vears to produce
the dust may be produced. For the most  much change in the lungs. Landis* regards
sut, picces of clay are dropped on the  the pottery industry a good risk with
foor or benches and dry and become  proper care. He states that the effects
pulverized and the dust is kicked up. on the lungs are most noticeable after
One can sce how this might in a measure forty years at work, and few workers
bt . ke avoided. The grinding of the finished remain at their trade after the age of
fthe
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& “_‘- 15, Third stone pnemnoconinsis in a potter of forty-fise s ears' oceupation, Nale, seod fifty -6 I here
B o difluse Tl thioughout hotly tunes, ik aras of massive fibvosis. Some of the naduliar filbrosis can
L] 8l be soen. )1 diapheacms are o e anel were aliwiost fixed, The mediasringl structires e distorted.
s RIS min wopy spraertated for wark, Repoatad SPUTII CX A tinans Were negative,
the » freduct i another sowree of dust. The  sixty, being incapacitated by MCHMo-
i - - ' 14 apacitatec W 1nm
; In oo, and Kilns are verv peolific contosis o superimposed tubercalosis,
. aarees of dist, and no doubt more ditficalt We have examined 38 potrers showing
v to control. Mere the fire brick mus play Jrhnilc-«-\ulvnu-\ul'|mnm|mnninxi.a. Nine
i 4 addlitio, | . showed st stage  cha ges, 28 second
'S Percentige of silica in the material  stage and 21 third stage appearances,
s8I not very high, hence the longer  “Thirtv-vizht of these were referred o in
! f’:‘:"-d "’_ time  required 1o produce  the report of oI wor k \§|'l|| \|‘i|||‘| nml.
= ";c:““”l stheosis, Nicholson Dstates that Tandis in 18,0 The catlicst evidence of
“ “C POty il n Linl wor k with a nistage lirst stave .h.m;m was alter tlln‘l' )t\llﬁl
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years (Fig. 10). There was a great variation
in the occupation period in this stage.
The carliest second stage changes were
found in a kiln man alter three years'
occupation, and the longest occupation
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not eaact, as they do not indicate whes

carliest evidences of the stages sta vy
they represent records of only i
cases and represent mdividuals Fﬁgh‘i
up conveniently for examination or theme

an and the longest time at work  examined was forty-two vears ( g
aining in this stag@was thirty-five  and 18). ‘These statistics are, of ey 6wl
» v

Froe th, Frest st prenmoconiosis i pottes of thirty-five yoan' oveupation. M
seven. This case is nom ahed contrast to the one showr in Figure 15. The il shadows are
preatly apcreas i extent and the adjiacent trunk shadows thickened, The right diapliragm was

found adherent, but from other cavses, Clinieally the man had a large heart, ;lm_| Iy

of "-'l"" v el _\\\-"lll Ly

of the feer and anblis fon twa miomths, Passive eong
lor all the apapearings 1

w hicly oy be practn A adentical in Iwath pu-'.in‘ conee

'
stz wd sl

whe had diifted into the
ollice lor examinations for«
Lvery  potter cxamined

among second stagre gises was forty years,
The ay erage oceupation pet ol was twventv-
siv years when examined (Fig. 17). The
carlivst third stage ease was t\n'nll\-fulu
years' and the oldest sisty=seven years'
occupation, and  the average when

Ao aned the st

changes, however. We do not know
tuberculosis records, as w
on physical findings n
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A Review of Our P

?'\: METAL GRINBERS AND Mppap D
_.‘.‘\ The grinding of metals,
“and parts of bcurings, seems to be an
cindustry which] inour expericnce, g
“apable ol producing carly and rapicly
developing evidence of pneumoconinsis,

ie
Ay
v

STS

especially tools

of
~We have examined 21 of these warkers,

R

resent l\'lm\\'lvdgc

of Prcumoconiosig - 417
carliest second stage ckamm found
alter one year's occupation ang another
man showed very advanced changes after
three and a half years at work, The longest
oceupation among second stage cases was
twelve  years, The average  occupation

period was seven Nears nrmn examined,
One of the

third stage cases had been ay

AR L dimi i g i o

5 lli., 7. '\'uuml shage
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e st e viddonee,
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deute polyvahyins,

Fhis man wys

showed frret
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i l. s, 1
Appearances,

LTS e first stapg chanssey woere lound
Woa g AMer ten mon e ceenpation,
and 1 ;.. longest time at work and v e
i thi Spe was llﬁll\-ur\n novears, he

s .
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: Takir fibsis § h hungrs o J 4 ke
esdalar iheosis i bty RS, comew bat nore farked

e Torty o,
e vieh side, Firse
ol hie chest condition,

woupation, \al,

Ot e pacitated beeanse o

work five venrs andl the second case showed
extretne chanpes with massive consolidg.
ton alter iy years' accupation (Fig.
e OF course the et occupation gy
Avery important factor in the Pheumacon-
oy n Ifl('w' chases,
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We are uncertain as to the exact agent
responsible for the rapid changes in the
lungs of these workers, We strongly suspect
the grinding tool as the chiel one, but the
metal may play some part. Sandstone is,
of course, very dangerous, and Middleton®
regards  sandstone wheels as the most
dangerous of all abrasive wheels, Car-
borundum is a silicon carbide containing
little or no free silica, but the substance

i et

AL P g R SRR O e A A e 4

T ARk Wt e e gy T

Fr. o8 Third st PrCoee
nodalar filivosis 15 Docoming
was Lty g,

conplomernte bt there

used i holdings the carbormdum particles
together e the Torme of whee! o alasis e
i""'l““l\ s mas '-|'5l.|. l ey
Iikewise dies not contain silica bhut the
same remar ks apply ot

In roentgenograms of the Tungs of metal
prinders showing second stage appearances,
the nodalar shadows are usually small,
(liwu-h', clean cut and very dense, Om

contiin

rmm Van S Sy &
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. . t
wts ana potter of Gifts -theee vons’ acenpation, Male, aged sistv-twn. AT«

Fovidenees of even the fost stage aee still gresent, "Fhis i nat an sdvaocoed third stage o

G

second stage cases did not show p
evidence remaining of first Stage anoe. TEs
ances, suggesting  that  the .Pt‘n'po-‘: o
Ihmph vessels were block el earlv, T
density of the nodular  shadows . 5
frequently striking, and the e

. ) (uestion
often ansen as 10 whether or pop r:, '

metallic dust plays any part in the
moconiosis  or . the density o‘ whe \
shadows. ; ‘
\
! -
’ .
.I"
:l r=
™
:
: W
3 ¢

are nocateas of maaive Gheosis, Diaphremate evees:

Fee this rnmn\l;tm, (;l.‘l'\ el —,Jbb

have “’l"'lh'(’ a cane which wendld sers ;

1o by l”""i ol the punhuluu) ol pm’lm"‘ ,
comtosis by ometal dust, A erI-‘!ll'l, e g
ey, was examined for o chest injurs i1
Incdentally in the otherwise negaw?
chest they found small dense shados® T
approvimately 2 mm, in diameter 6% ‘ —
tered through both lungs from apl“’_’_"f e

]
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,‘Jiaphr.l;;m\. Theie wese no  symptoms
referable to l_lh' appearanee. On investiga-
tion they Inuml. she  had ‘\\mlkcd .'ul'
three vcins handling and helping m print-
inz ol cigarette packages on which 1|u:ru
was considerable  bronze work.  The
material was used in liquid form and was
Ercqucnﬂ) .\pillnl and dried, leaving a fine
dust. Aflter a dav's work she could taste
metal and her sputum was said to be
prownish. We are familiar with this case
and can vouch for the above statements.

In connection with metal industries
‘we have examined a few stove piate
moulders and foundry men whose lungs
have showed well-marked reeond  stagze
thanees alter a numbgr of vears’ occupa-
don. We have regarded the appearances
ss most likely due to sand.

& BRICK WORKL IS

“The constituents of brick are suitable
for the production ol |)num‘.|-\nniu<i\.
Ciavs contain hyvdiated aluminum silicate
2ith more or less sand or free silica and
2few other ingredients, Sand is a4 necessary
wastituent of brick ¢lays and may con-
witute quilr i |li;'_|l Iive
heick mistures wsually contam more «and
*kan the clay fon building bricks, and the
wnstituents are often mixed dry.
Middleton™ |r|m|h'«1 silicocts  in 18
silica brick makers. Purdy 1 quotes Collis™
S.ista!i:l:' that almost pare silich oceupa-
wns ke silica brick making have a
!'gh martality from tubereulosis, while
cith. workers in amistores of silica and
‘-‘1}' as used in ordinary bricks, the mor-
abity is very low, We have had no ln-r\t»nwl
“wpericnce with pnenmoconiosis briek
sckers, One man who had worked con-
tnuoushy as o brick maker for forty vemrs
was recently  examined by us aned no
@anges of o silicotic nature were found
2 the lunes, On the other hand, we hav e
}"fﬂ"\lfi By athen ek wenr b thoat imany
7" tl_u'n COtpanng who had weirked i
e indictiy for o long time were oblized
Lastop hecause of lungg troubles, We have
€ mlormed of one mdn whial whose
eupation was the replacement of fie
f.'ﬂik in oa steel mill Tumace and who
"\"r"l"! chinical  evidenve of  advanced
“amonary filyrosts after many  years of

price niage.

i

P
.

2

d
<

N

such occupation, The dust was alivays.
very dense and he had worked longer at”
the job than any other man he knew, all
the others having been obliged to stop
because of lung troubles.

CEMENT WORKERS

Anyone who has seen a cement f:u‘lnr)'
in operation knows that it 1s one of the
most dusty of all places, and yet the
industry cannot be regarded as a hazardous
one from the standpoint of pnecumoco-
niosis. There are several distinet occupa-
tions in this industry, especially those of
coal  handling, rock grinding, cement
grinding and the packing and handling of
the finished produet. With Miller and
Landis! we examined 20 cement workers
several vears ago. Five of these showed
possible first stage changes and the other
15 definite sceond  stage  appearances.
The carliest sccond stage changes were
found in a packer after seven vears’ occupa-
tion and were slicht only. Of the mea
lonwest at work, a cement grinder showed
dlight second stage nodulation after cigh-
teen years and a kiln room man presented
very definite nodules after nineteen years,
Al occupations showed some  changes.
One would expect the greatest cffect
among  the rnvL arinders, although the
rock contains but a comparatively small
percentage of free silica, We cannot, of
course, tell what changes might have
been found had any of the men been
thirty or forty years. The
second stage appearances were variable,
come of the nodular shadows being small
and diserete and others “soft” and com-
paratively Tavge.

working

FASBESTOS WORKERS'

I'his is another very dusty industry,
Ashestos s a magnesium silicate, and the
vock that s erushed contains more or less
free cihien, to which the workers wav be
|‘\|n-4'¢| all the way throuph the process
of mannlacture to the himshed product.
Cook" deseribes ashestos as a caleium
and magnesium silicate, with 4o per cent
of free silica among other constituents,
This percentage no doubt varies in differ-
ent localities. Cook reported one ashestos
worker who died of a pulmonary condition
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T AT
altee twenty years” aceion, The reent- but il extensive inhulation o ‘ 3 thed
feno rans .\un\v(l'r\h'm'.n‘r pulmonary was .(I('\'('lhlliml, A decided Dolmy o mptls
fibrosis. Macroseopically the Jungs were  fibrosis resulted. e coneluded ths ot e !
densely  fibrosed and showed  cascation  undum dust was harmlesy 1y M Eartong e ¢ i
and eavities, and microscopically tubercle  Tung, the teen - o]
bacill were lnuml_ i caseated  areas, In the manulacture of Carhaysd ¥ ¢ od
From our own expericince we would regard o minture of sand and coke 15 e ey ; ol L
this as Lirgely a tubereulous case. clectric furnace, The resuluin by T
With Miller and Landis' we examined  is a crystalline and amor )h,ﬁ, Pretve 9 bt
17 ashestos \\'an(-l‘s, 2 of whom showed carbide (Si(:) which is .\;Iill o ‘beth'. ..tnp'
first stage changes and the other 15 free. After leaving the furnace the i e alm
definite sccond stage appearances. OF the  product is crushed and ground, In mﬁ‘g& '
men lonpest at work, one after seventeen  abrasive wheels and stones the pytdn ¢
vears' occupation showed very delinite  are held together by some s;‘,ub‘u el
dittuse, “soft”™ spots throughout both  like poreelain, then shaved or cut &:' ¥ L
Jungs, and another showed  about \hc._' and fired in a Kiln. The substance ]y,"!...; | i
sUme  appearne after fouteen  years the caborundum. particles together » ki
occupation. Very slight nodular shadows  likely to contain silica, which may be g .t
were found in one man alter only two  free when the wheels or stones are 4 . wark
vears” oecupation. Mosteof these second  for abrasive purposes. : celing
stage cases showed also well-marked first o i not
stage appearances still present, indieating LIME Dn-ex ol b o
a persistence of free dramage hilumward, Nicholson™ states that the inhalagee . ., Pal i
In all inctances the nodular shadows were ol lime dust in the Derbyshire region daey. | <o
characteristically “soft™ and varted con-  not produce any extensive hane fibrovs ! st
siderably insize. 1 s soluble in the body luids. Roentzera | i
grams  showed o dilluse mild fibran  § o v
CARBORUNDUM probably due to a sorall amount of fres ' alter
We have been unable to obtain any  silica present. Purdy ™ in his revies ! vt s
definite information in regard to the condi- — the literature on silicosis found that de=s 3 vs alt
tion of the lungs of carborundun workers,  like plaster of Pavis and lime stone sex ’ ol s
Holnes,™ who investizated the industry  regarded as devoid of all harmiul aciw fur i
at Niwgra Falls, No YL, regarded the dust on the luags. We have had no experiesy i vl et
as injurious to the lungs, and the reason  in the examination of lime stone workem  § Wer
why workers were not affected 1o any , , ) ‘ tn
great eatent was because of the fabar MISCELLANEOUS INORGANIC DUSTS t oMol
turnover. Few laborers remuined at work We found second stage apprarmes s’ 3 herle
sulliciently lang to acquire serious damage.  one chareoal buner of many vears' oces i ~ Yo
He described the entire industry as exeeed- pation,  but the exciting factor in ; sl
inzly dusty and R analysic showed mdividual s unknown, < had
that the nember of small particles were One flint gonder in a sand paper wais o the
far bevond a safe timit. The shaving rooms showed  advaneed third stage change e
where the abrasive wheels were cut down — after ten years” occupation (Fir. g). <% st
before going to the baking kilns showed One worker in a plaster works showed Cte sn
the oreatest havards, third stage iibrosis. : o the
Gardner™ described the carborundum One man who had worked in 2 wi } o
plants as very dusty, and =5 per cent of - paper factory  running & wallpapes el o
the patticles were 1.5 micions or less in hine lor six years showed sm-nnd!?&' AL
size ;Ill(l |rl|1|fn|l' \ll;l.'llill' Fowe (‘('”Il'rl .'i|l|u‘.n:vn;r~_ . ' AT
disposition. By adinal cxperimentation We have been informed that pneur= e !
he Foend that carharaadinm dud reached  coniosin has been ohserved among g e |
the tracheobronehial lymph nodes and did  workers, and also in cotton mill worke they
l""’]'“" fibrosis there, He was unable to v\ln"io“) t||n‘.\_‘ who 1'»|)vn the bales ey
findd a true fibrosis in the lung parenchyma,  No doubt there is aceertain amount 0‘_',”““ roryat
'n:lil-
g X
e
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glica in the dust to which these individuals

e expl el e

There are undoubtedly i large number
of other industries in which the workers
are exposeed to silica and  other (.lu':.‘ts
apable of producing  pncumoconiosis.
When one considers that even the farmer
in sandy soils may develop a mild silicosis,
the number of industrics exposing the
workers to pncumoconiosis producing dusts
must be almost endless.

ORGANIC DUSIS

In 1017, we examined for Miller and
Landis,” m connection with the occupa-
tional clinie of the University of Pennsyl-
vants, the chests of ] woorl \\urL('r\, 19
teatile workars and 13 0hacco workers,

According to our experience, wood work-
g = not likely to produce anv very
marked lung changses, cven~alter a long
peniod of time, unless sand is used. ard
woods do contain inorsanie substances,
and most ol the men cvimined were
in hard woods, One individual
showed very evident fist stage appear-
ances alter an occupation of forty years
without sand. Another showed third stage
chanees alter twenty-two vears with the
e of sand. The two oldest workers,
tifty-fonr and fifty=six vears respectively,
snowed detinite second stire appearances.
Both wore sanders for at least a part of
their time at work, Usually the cecond
stage mottling was small and  “solt.”
Pincherle' examined 20 wood  workers,
of whom 1y showed moshid chances in
the respiratory tract, = hronchial catarrh
and = had asthmatic attacks,

(0] the 1) tetile \\ulLl‘lk. 0 showed
possible first stage changes and 10 definite
second stagre nodular shadows, with charac-
teristic small, “soft"” spots. In the iter
group the (st stage appearances were
still in cvidence, and frequently more
marked on the left side than the piehe,
the revere of the carly
APpear I ces Phis bt be ospeeted,
Ly, (,H[_\, >l the cocomd <tace men
shoved  very  marhed  nodular fibrosis,
and they ||;;:| worked eleven and thivey
Years respectively, The oldest was Tory
Years at work and showed slight hut defi-

second tare

i

nite changes. One individual of forty-two
years' occupation showed doubtful first
stage appearances. Landis ™ in commenting
on these individuals, states that organic
dusts, notably those to which carpet
weavers were exposed, and in whom some
changes were noted in their lungs, showed
by analysis a large amount of inorganic
material which was probably responsible
for the lung changes: He examined the
autopsy protocols of 50 textile workers
who had died in three hospitals in Phila-
delphia and found that while 3 had died
of tuberculosis and 4 of pneumonia, there
were no recorded respiratory tract diseases
as the cause of death in the remaining
number.

Of the 13 tobacco workers who were

Al

examined, only 3 showed any changeses

that could be construed as suggestive of

even the first stage. Palitzsch®® reported
a case of a chronic pulmonary aflection
supposed to be pneumoconiosis caused by
th:nIing the fine powder from a cigarette
grinder. Tuberculosis was excluded.

In further commenting on organic dusts,
Landis' states that organic dust, per se,
never produces pneumoconiosis, although
some may cause asthma and other condi-
tions due to direct irritation.

In connection with the subject
ncumoconiosis, bricl reference may be
in order to the roentgenologic appearances
of lungs following exposure to irritating
pases. We had occasion to examine a
few cases for the Occupational  Clinic
during the war. We found that usually
the trunk shadows were more prunnun(‘cd
and sometimes the linear markings became
prominent. In a few instances the hilum
shadows seemed to be inereased in extent
and prominence. Gases will not pl‘n([ll(‘c
nmlu}.nr fibrosis, In interpreting first stage
chamges in suspected  pneumoconiosis,
which is frequently a doubtfu! interpre-
tation, one must be sure to eliminate the
possibility of the appearances being due
toother trritants than dust,

In conclusion, we have attempted 1o
teview  the entive subject ol pneumo-

coniosis from the pathological and roent-
senologieal standpoints, 1o place our own
group ol cases on H'l‘lll'(', and I'\' urpe |_|l(‘
more widesspread study of dusty industries

of
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