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THE PNEUMONOCONIOSES
Which Indastrial Dusts Ase Incit? Which Awe Howminl? Why?

L L HAMULIN, MD.
Chuuyo

The teos puessiomaoiieas bia been s foosely
applical o sadustriad pulasmaty comfitions tlat sone
clnibeation agqecass da e dessabbe, 1t oy an all-
indiave capting fur o varsety o polseaary albectoonns
veselting feonn the inbadation of wert o Bacmlul dust
Ceenencally it alore ot dmply Bhaoss bt shoply “shast
i the deapgs, o0 omie i tovcept Hu weming, there-
fine, poetiiouacutionts muest wickide any tetention of
dust iu e Tangs, whether ol nulustoal aogan or not
aml whetlber af 1osie, eitam, nolifecative ar et
dust. e sty alse duchale the antluacotic pigaen-
tation frong duast, carbon and sohe wlacl all noomal
lungs  eahibit; i the Wterpretation of  padologic
chauge, the aatter of degree as well as specifivity nust
fie considered.

Frag a practival standpoiot, luwevet, et
centivgis vefers mainly to pulnsmacy alieratunes attyiba-
tabile 10 thuse dists encomtered i dsstry whicl coan
canse  profiferative reactions, v atgenologic pattenns
e to radinpague properties or - aple exaggeration of
notnsl linenr aarkings,  Theae hanges e entinely
distinet feome the actionn ol tonie e, e Jead s
mercury, lor which the lungs o ureaely as e posat
of entry into the body,  They Jtier also fram the
reactions prodaced liy mycotic a1 other organic dists,
as will bie explained.

Hrad v a joint mecting of the Sertee an [Meventive Medione aned
falitic Hlealih and the Section vy Licneral  aunre 2t the Ninety Sevcath
Annual Sesvion of the Amrncan Melical .. soustan, Ehicage, Jung 23,
1943,



[mdustrial dusts are listed by  Kroneuberg  and
Marse t as follows:
1. Organie Dusts:
A. Nunliving :
1, Toxic sanl/ur invitant
B. Living:
1. Bacierisl
2. Fungous

1. Inurganic Dusts:
A. Toxic mud/ar irritant
. Fitrosis produving
C. Nendihrasis-producing

Classificalion of imbustrial dnsts nto “lacmful®™ and
“inert” cateparies is uot easy because some which are
usmally  considered  innoconus - may produce delinite
pathologic chaupes under certain comulditions, suclt as
|uulm||,,cd crcessive exposore. i the fullowing modifi-
valion of Sanededs 7 gronging, vedtain dusts are desig-
mated as bavslol evea though they doowl juaduce
hinetuw gazhisonary alierations.

Chrpaniv dusta anie wainty from anmal or vepgetable
watertals, lat iy ate syothete, They do not canse
pdoniary  lav-as bt e capabde of producing local
tcitation which resolts in such thivgs as dernatiiis,
dental lesions, -itriation of the soucous emhoses awd
conjunclivitis.  Sappinpton * las Rsted wore Wae ane
lusudred acenpations in which these symptams anl/or
allergic manilestations may be produced  from suli-
stances like pollens, borse hair, Turs, wool and wond
dust.

Hyssinosis, an acenpationid condition resulling from
dust encountered in the cotton  industey, bas been
reported in Eueupe as s definite occupational disease,
but its existruer as a clinical entity in this country is
1|m";||mnblc Adute symplams and roentgenologic find-
ings suggestive of puevanonia of the influenzal type
have followed exposnie to an arganic dust produced
by crushing or shrr«lalm;, h.l;,-le.sc, a u‘lxlc |nrmlml of

Kenneoberg, M, aud Muise, K. M.z Health Hazanls of Ceupa
lI-uul Envitonment, $honlar 154, Sprinefekl, HI, Ihiois State Ihggact
1ent n

.: Essentiale of Indusgial ealth, Cildadelpbia,
v, 191), ppr WNG-187,
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sugar cane.  The comdition is described as bagusssis
and; like hyssinnsis, siay be due to s allergic reaction
rather than 1o arctual pihogenic prapesties of the dust
itself.  There is also sume recent evidenve (o shiow that
hagnssosis may De caused by a fungus or possilly by
bitcteria attached 16 the dust and thit the dust itsell is
relatively junoevens.  C, IT. Long ® investigatel more
than 1,247 workers in the tobacco "imlustry s con-
chudeed that tabacosis dues not develop in the lops of
those who inhale fubaceo dust. Recent stwdies, however,
by McCormick, Smith and Marsh® fndicated Ot there
ming bie a signilicant free silica hazard in the steonuing
and redrying operations @i that industry.

udmonary  discases caused by fungons  infections
have heen recciving wwse attestion i secent  years,
Tucreasing  secopnithn ol these cases has led iy
observers to befieve that they ny he awre prevalent
than is gencrlly  suppuseal. Mycatic disvises are
ustinlly swaisdusteial sl are fownd anly in certain
pesgraphic locations,  Nevertheless sume cases lave
been attributed W ocenpational exposure.  In 1915
Cue reportes] a0 vase ol bronchopihnowny  asper-
illusis, uconreing i an employee of the Chicagn Stock
Yacrds, Jor which an award of compensalion was
granted el npheld by the Tadustrial Coumtission of
Ilinois.

Fungi are [opentous plamts o simple steachure,
among thems being vivious yeasts mul molds.  They
miay attack the lungs or wther parts of the budy and
give rise ta such condititns as woniliasis, aspergiflosis,
spurotrichosis amil eoccidividonsyeasis. 1 is i Gt
for oue to hear this fuct in mind, pasticulirly when
reviewing the fndustrinl rocotgenogram of the chest.
The pulmunary shadows praduced by yeasts wid awbls
may easily be canfused with thase cansed by free silica
unless carcful considleration is given lo the patient’s
accupational history and exposure to dust.

In recent years counsiderable research has hieen done
on undtiple pulowmary  ealeifieation.  “This  condition

4 lieasth, B Pager, M, awd Alanmare, N. Ao Uatlugresicsty ol

WMaganar, Arcl, Path, 321 341 49 (Oct ) 1947,
g, O Fo ‘Todacra Wust asd the wnan Lamg, Gedust Med

B3 365-309 Set ¥ 104y

6. McCaentick, W. E ; Smitls. M, and Massh, § P.: Uealth Hazasds
ol the Tobscca Stimpning and Htedeyivg Judustry, J  Indust, fhyg.
Toaical, DO14351 CJan.} 1944,
.7 Cue, G, C: Primasy Dronchupulmanary Aspes itlmir, an Qreapa
tivatal [¥isease, Ana lul Med. 231:42).42% (Srlu.l 948,



CORREGTION : Paragraph et top of Fapge 5,

Lines 7 and 8,

"It now assems reasonably certnin that
they are Eiﬁiﬁg by the fungus Histoplnsma
c:p';ulatum. should be more sccuratzlvy
£33:0d us Lollows: "Thasa calcificalious

A

v* often associated with skin sensicivity

to antigen derived from this fungus®.

H11’4: hr‘;n not besen shown conclusively that
stopinuma copsulatum is thu actual cnuse

of these pulmonary culeificationg,

SHERRINNL 00 018 eearete SR BBE NaRsstesenes s asevsy  fesiisesast  pseie eeae
poisostieyz These inchude sich alistanees as chnoie
aud its conmponinls, cadmism amd deaeme \Whde b1
recupnized tit the preat msjorty ol ushimtyicl dhasts
are doert, as Gur oan cioedogg disichling feostes 1y can
cerned, e stk ot forget thit certain other sub
stanves vt prodice dist or Tnoes wlinhi sy canise
sevions illoess, These ace the vy metaly, sl as
teadd, swercuey and manganese.  As ponted oot ealies,
dust ur funes Biom then do ool cause stoactaeal fung
rlamges bt mierely nse the lungs is o postal of entry
inte the bady.  lu fater yeins setinus tusie efteots luve
tieen altribnted to berpliiun amb its compnids sunl G
[umies wiising frony the fusiog of taosite in the waon-
facture of satilicial alsasives.  These o conditinns
utve teastied in severe premmonitis witholelinite toent-
genedogic ichogs aml sune Jatalitivs.  The  exael
etivlogy has 1t yet been detennionad in edbien, and a0 s
questivaabie wiether they stoubd be vlassificd as poen-
Husnwcnineses until theiv stitns Jis leen more aecw
vilely dhenwstaated.

When inhald over long peciods of tiowe cettain oty
usy  pesduce shalinvs i the reentpenpgion which
clusely resemble those of silicosis, st one shionh]
resist the temptation to wiake a dagiesis of aoea-
patiomal discase on the  raentgenoligic factor alone,
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Some physicians have had the embarrassing experience
of making a “long distance” diagnosis solely from the
raentgenogram, only to find out later that the person
concerned had worked in an office all his life without
ever having heen subjected to dangerons dust. [Lven
when the roentpenologic evidence is associated with 4
history of emiployment in a dusty industry, care should
lie exercised by the examiner to make sure that the
uccupativn offers adequate exposure to dangeroas-sized
purticles of material capable of causing actual damage
to pudmonary tissue. 1t is still a common practice
among physicians and yoentgenologists whe have insul-
ficient knowledge of industrial enviromments or modern
hygienic practices to arrive at premature and inaccurate
couclusions  simply  becanse  they have hased their
interpretitions on too little infurmation.  Unfortunately
they semetinges express very dogmatic opiniony without
Stoepgeng te vealer tlee effect on the empluyer or the
whey Lisoe e lt

Phe aisteeecang: doatates ul oo camndoct e tha
vy ees becvme peedlessly alasmed, fursake then ile-
b vinabions, sudles Bnancial loss sond forfeit seniurity.
Todduatey s depaved of the services of skilled wotlkomen,
vanfronts  hovered peaduction aeed  Tees anjost sl
castly litigativn- - alf hecause of unwarranted racntgena-
logic fnterpretativn and wnlnifiarity of the examiner
with progressive industriad mwedicine and hygicene,

The number of unrelated conditions capable of pro-
ducing rvoenigenographic shadows in the lungs simu-
lating silicosis is conslantly increasing. In 1946 1 listed
some 23 of these, which runged all the way from cer-
tain cardiac afflictions tu exaggerated linear warkings
representing  pulmonary  vascular  changes due to
advancing age.

Gardner ® and others have demonstrated that silicosis
is likely to develup only when significant cancentrations
of respirable-sized particles (those smaller tlun 10
microns, and especially those smaller than 3 microns)
of free or uncombined silica have bren inhaled over
long periods of time (2 o 25 years, with an average
uf 1} years). This Guct ephasizes the need for carelul
appraisal of injurions contamination by dust in the

8. Gardnes, 1.. U.: Patliolugy af Silicouls, in Kuechle, B, E.c Sccond
Sympusium on Silicosis, Wausau, Wis,, Employers Mutunls, 1935,
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actual working places and correlatiog of this appraisal
with the occupational history, clinical and 1oentgen-
togic fidings when une is evaluxting any case ol sus-
pectedd  ocenpational  fbrosis.  The st insportant
consideration in any such investigation is, “lluw is
the man himsell affected?”  Although the amowt of
visible dust in the atmosplicre smanl o specific job
appears to he great, tit et does ot necessarily wean
that pathologic quantitics of the particles are reching
the alveoli of the lunygs.  Acenmubations a1 the breath-
g fevel uwl the defensive echanisn of the wpper
respiratory teact must be takeen te acenmnt along with
the length and canstancy of exposure,

The absence of patholugic chimge in the presence of
the et dusts sy be explained w past by several
factors.  ‘The satmal Dariier o dost provideed Ly the
anatennic arsanpgensent of the appe u-a.pit.llmy tiat,
the ciliatend epithelnm of the muco, embrane ining
tlee booschi duswn 1o the tevmimal bacdaates, and the
pliggaey tic cells i the alveali all serve o clivinate
infuled dust.  When ote considess a polionary vents
lation 1ate of smie I8 cubic feet pee hour, which niay
increase from SU to BO cubic Teet prer loune on esertion,
it is nut diflicult to see how well s delensive nect
nisme of the budy works, The long perind e ed
fur the development of recognizable  silivasis, even
under heavy exposure, attests the efficieney of the
arrangenient.

The size of thie particles of the olfenduyg nst is also
an bmportant consideration.  To be inbaked, dust wmust
be air borne amd also must be stall enough ta reach
the alveuli. The diameter of an alvenlus is approxi-
maltely 250 microns, but, as pointed out previvusly,
experience has demonsicated that very few particles of
mure than 10 siicrons in size ever reach them, certaiuly
not enough o produce damage.  Awd, as was also
stated before, the inert dusts do st appear o have a
chemical reaction on lung tissue, such as silica does.
This factur is pechaps one of the most impartol tea-
sons why these dusts do amt canse Glitosis

It nuty be said that ap to the pesent te wly {ree
silica amd asbestos lave been believed capabide of caus-
ing dchinite pulmonary fibrasis, ad the reaction in each
instance is quite different. Must of the other puewmatio-




conioses exhibit a characleristic lissue response, Accurd
ing tu Gardner® the roemgenographic appearance in
these cases consists of 3 mere accentuation of the unr-
wal, branching, treclike shadows, cast clicfly by the
blood vessels. 11 sepresents a simple lineac fibirosis ind
s difficolt to distinguish from the mikd accentuation of

Tanre 2—Classification uf Pul y Comditivas, Kocutgemy-
grams of Which Simulote Those of Silicosis

A. Feam lodusttial Dusta
1. Qeganle
(n} yssinoals
th) Bugamaasls
te} Tatscosh

11, Inurganic
[T
(s} Antlzacintn
() Ruiiopadgiie Depanits
Jimrhny {Heritusts)
Isan (Shirzusis)

1]
* Crusie}
te) Mraction te Reryilhm
tlratifesntive)
) Aslicstosis

#. Frow Novhulwatrial Dusly
. Mycutlr

(S rnntn nint Blulin}
te) Asprrp:iliusis
th) Muniiasis
irt Wamt dert agore nfection
() Corrbdinidunsyconls
{r} Mastumnyrosh
tt) Actinamycuals

1L Miseellnneons
(e} Mililary tatirrenivele
{h) Snreohioele
(e} Mltzng Ktenusls
{1} Coniersa Qunrtaatinacs)
{e) Vascular chaoges
{8) Millary caleciconls (“‘mhratens'')
ix) Erytresutn
() Bronchlalithy

linear markings somclimies seen in roenlgenopgrams of
persons with no knowu lm.lury of expusure to dust.
He (lestgnatetl this effect as “benign nonspecific pucu-
monoconiosis,” ind it inclides every known reaction 1o
mineral dust except that ty soluble poisous, such as
lead; the specific diseases silicosis aid ashestosis, aml
certain "roentgenafogic contditions,” such as haritosis,
stanmosis and the pseadonodulation of are webless.,

¢ Gardner, L. U : The I'stholagy and Ruentpenegraphic Mamlnn
tions of I'neumoconiosis, ). & M. A, 2341535 sqf {Feb. 17) 1
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Numerons observers have pointed on tat deposition
of inest iron oxide into the hmgs Ham accupations
like welding, borning, polistiog amd prinding  has
resulted in pigwentation of the pulmonary tissue, which
geives tise to discrete sodular slivbows closely resem-
Mling those produced by free sificn, Postiorteny
examinations of several pativols with these signs have
shiven wo evidence of the aypical wadidas Blaosis of
silivesis.

Far the past two aad o bl years, becanse ul roean-
penologic  Bndings  sugpestive  of - silicosis i the
roeatgenngrams of the chest of some nners and
gringlers, wiy associates and [ lave Teen combueting
eaperimeal work at the Sacaimae Ladanatiny, in which
stidlies anistals Iave heen expsed 1o tepresentative
corwetvations of aic-horne dust fuan primbing opers-
Guons,  Awalysis of this st shows relstively  Tow
wnounts of free siliva but very lugh qoaitities of gon
oside muticles,  Aniumby Rilled thas far deanmstote
no pulmiasuy seaction except st annpivalde to ren
tinns f1ont wthier dneet sfusts. The watle is contiumye,
sl results will be publishicd when suificient tuae ns
elitpaed 1o praduce vidid conclustons, Cltbey et duasts,
like thuse devived Trome i aod bacion, are capadile of
csing chiges fu the roentgenolugic pattern which,
although very evident du the filng, wre nondisalding and
du net sesult i fibrosis.  They e very boponam,
lowever, from the stamndpoint of diagnosis,

It has tong been recoguizet that silics, o silicon
divaide (Sit1), which nukes op GO per cent of the
rucks and minesals of e curtl’s crust, is the specitic
vanse of silivosis, 1t exists cither in e free state or
in combination with ceeliin mineraf oxides to fom
silicates, such as mica, clay amd feldspar,  Thus far
anly free silica is known to praduce silicotic Gibsosis of
the lungs.  The tens fiee silica uswally sieans yoarte,
of whivle there are many varicbies.  There ae other
(orms uf free siliva, as shown in table 3.

It has oot been demoustied aathentivally thit sili-
cates other  than  ashestos  produce seal puhooary
fihvusis.  Pulmonary claoges due to dusla cantaiving
them bhave been reposted, But tiey probally resulted
frome small amounts of free silica, which existed as

—.
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impurities. However, more invesligation is necessary
before one can make definite assertions about the
innocuous character of these silicates.

Industrial pulinonary disease offers a real chiableage
to the general practitioner as well as the industrial
physician.  As the family doctor he may he called on
ta express his vpiniun as 1o whether changes obscrved
in the roenigenogram of the chest are causerd by veen-
pation or not, Evea thuugh he is nol directly associ-

Tame 3—Forms of Free Silica, Causing Silicosis,
Classic and Modified

Crysintiloe (Urpstalilne structure)
Osyatobalile
Tridynlte
® Quarte
Orypptorrystaliine (ryxial structure tao fine to e exsily dntluguintund)
Chaleeduny
* Fiint
. Tt

Jeagee
* Tripul
Amorphova {Nuneggsialline)
® Diatomita
* Gillea Qet
* Vitreous Liflirs
Qpat

¢ Ths campotiuds watked wilb an ssterisk ate thoss of the greatest
Indusirial Importence.

ated with industry, minst manufacturing concerns wifl
welcome his interest and be more than willing 1o afford
an opportunity fur visits to the plant so that lic can
ablain first hand knowledge of actual working condi-
tions. Through such contacts be will find that his
appraisal of industsial discases will be greatly enhanced,
and the expericuce wifl prove to be fascinating and
surprisingly valuable,

2501 Blue lstand Avenve (8).
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