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Pulmenary Dust Disease .
A. R RIDDELL 3A, M3, DPH.

PINIONS concerning dusts and pulmopary

divease have changed somewhsat during the
last few years. For s considerable period follow.
fng 1918 attention waa chiefly ceatered on silica
Dusts were classified ax active or inert according
a5 the reastion they occasioned in the lungs Te-
sembled or diffared {som that produced dy silica.
Altsough silica i3 still recoguized a3 the mest
{mportant dust eopeerned with dust luog io-
jury, it 8aa gradually become 3pparent that dusts
other than silics and the silicate sshestos may be
jnvelved ia pulraonary disordsrs.

A description of silicosis is syperfluous st
preseat. The disease Bas received so much stten-
tion and has been discussed so often that you are
2l eonversast with its general features. You
realize that silica dust inkalation, i the quantity
of dust inhaled is adequate, may result iz lung
fibrosis of a special naturs. Collagenous module
formation Js characteristic of this procsss, but
its regular deposition may be altered often pro-
foundly by accompanying infectious processes,
or by admixture of the dusts of other materials
with silica. It is general knowledge that silicosis
i3 prons to zsscciation with tuberculosis, but
the implication may oot be so fully appreciated.

The late DR GARDNTR! is reported to bave ad-

. vanced the opinios that, when chronic, a8 com-

bination of silicosis with tuberculosis consituted

- a disease quite different from either of the other

two contributing conditions. Certainly it is dif-
feylt to treat. As 3 rule it gradusly progresses
in spite of what is attempted, and surgical mea-
sires 3re unsatisfactory. This disease may be
serioualy disadling, slthough those affected are
not alwaya ebvisusly ill.

The importance of tuberculosis in conjunction
with sillicosis is lllusirated by information sup-
plied by consideration of the causes of death in
2 series of 438 silicotics on whom we have rec.
ords. The pervons ¢oncerned had been employed
in various oceupatiocs earrying a silica hazard.
A little more than half of them were minere.
Pulrsonary tuberculosis ecaused the deaths of
§29% of the persons comprising the whole series,
and was responsible for 63¢; {n the mining group.

Estimstions of disability are notoricusly
troublesome In silicotlcs. It would seem that
these ares too often based on radiegraphic ap-
pearances together with attempted measurements
of breathing capaeity, and that other useful in-
formation is apt to be neglected. In assessing
disability tire clinical picture should be viewed
a3 3 whole. Careful consideration of the infor-
mation afforded by the symptomalology and clin-
ical findings in the i;&dividu:\i caves, may bhe of

———

Peveentel sl the Annausl Meeting o the M nrcax Assaris.
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considerable value io the estimste of diyability.
A review of the sympiems and signs presented
by 637 persons with silicosis was receatly made.
This offered information twhick may be usefully
spplied. The fovestigation cosfirmed the fizding
that dyspaes is the commonest sygptorn and lim-
{ted expansion the commonest sign. It aso dis.
closed, that of 203 persons with a history of
baving Bad night sweats, 117, or approximately
38%. had positive sputum. Baeilli were demon. .
strgted either st the original examination or
later on follow up. It fndicated, that 70, or 50¢%
of those with bemoptysis were tyderculous, and
that 184, or 75%. of those whese fingers were
clubbed or who had curviag of the finger nails,
had positive sputum. or were dead when the sn-
alysis was made
It will be realized that for practical purposes,
dizguesis iz silicosis incalves the diTerentiation
of type 33 well a5 recoguition of the disease.
Commonly this is made on the radiographie ap-
pearance a case presents, Cases with clear cut
uniform nodulation are interpreted az simple,
and those with coaglomerate or madsive shadow-
ing as complicated. Although this msy be 2 use-
{ul working rule in relation to the [nterpresatien
of radicgrams, there are many exceptions o it.
Not infrequentiy the radlographically simple case
will prove to be complicated, and no evidence of
an infectious process cax be demonstrated in the
radiographicolly complieated. even at zutopsy.
Compensation complicates the silicosis probe
lem. With diagnosis so dependent on the inter-
pretation of radiographic shadowing a4 Is the
case at present, it {3 well to remember that heavy
or prominent shadewing in the lung fields or
even nodylation, does not necessarily denote Sbro-
sis or silicosis. TEese appearances, ecommonly
ascribed to the effects of silica, may de simulated
by lung changes related to other conditions than
sllicosis, in which there {5 often no Abrosis.
When cases prezenting such radiograpiic ape
perratee lack a history of dust exposyre the
situation may not be too diffcult, but with such
a historr they may cauze conziderable coafusion.
We have found the more importaat of these con.
fusing conditions to he-~hesrt dizeases. particu-
larly mitral stenoais, certain fungus infes-
tions, benign pueuciccanioses, dizzeminated new
growths of the lung, and sometimes puimonary
tubsrculosis with 2 millary discribution.
Aluminum dust emploved in the treatment of.
or as a propaylactic In silicosis. has received
much attention in thiz regard during the last few
vears. It is adminiztered in two forms, as nely
divided metallic alumiagm. and as alyminum hy-
droxide. The mstaliic powder iz the rmore im-
partant agent. and at pre<ent many pertons are
receiving it hoth here and abroad. Ite admiais-
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" jnjury, neither however, is there convineing evi-
df.nce that it has been of abjective benefit to
! s‘hcotics. Neverthelesy, many persons recewinz.
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_ \’, subjective Improvemest

v The status of alumizgum a3 3 therapeutic agunt
‘ahu sot yet been determined. It seems to ofer

7 passibilities 23 3 prophylactic, but as considersble
Vemelis still necessary to establish its usefulsess,
Sago laxity in regard to recognized methods of dust

._::'ian.rol should Le countenanced.

Parly in 1942 an oscupational lung disease
= :uw to this continent was discovered by DB & G.
‘ysRAVER, Superintendant of a sanatorivm situ-

""'u'gd near St Catherines, Ontarie. A deseription

3::0! the disease and the aircumstances which re.
“ovesled it has already been published® The de-
,;mla need pot be repeatsd. In the process in-
3 ealving bauxite, aluminoums ore s converted to
-carundum. a hard metal used in the abrasive In.
udusz'} While the process is.in operation, the
aractendant workmen are exposed to dense fumes
-{rom the materials being treatsd
£ The process is not new. It has been carried on
¥ for ypward of 20 years in some of the plants
F.concerned, yet it was mot previously knowz to
-«be injyrious. 'l'hu may be expliined on the
-basis, either that in the past it did mot ceeasion

.‘Z‘Uunz injury, or the disease was mot recogmized

Zebecause its accomspanying signs and syTIpioms
-'-’wrere ageribed to other causes. The latter is the
-‘mo.e probable. Early cases are srmptom {ree,
< {he signs, exclusively radlographic, are ofim so
_-.\a.h:‘v that they would be readily missed by oze
,:not conversant with the sityalion and on the
.-“Iuk out for them. Later cases as characterized
-a{br ‘attacks of sudden extremes dyspnes and chest
5 paig which have, on occasion, been interprated as

_.wndmtm: heart disease or pneumonia

7+ The radiographic characteristics of the eon-
3 dition raay be divided Into “early” manifesta-
-"-:oa: and “well estahlished" disease. The esrly
~bmznx£estatxons are extremely slight. They con-
“7asist of ‘an indefinite gramular appearsace iz the
th-x:.-.s with sh:ht rather Jace-like shadom:
which appears in the sud-apical ares and.which

{

.,J'tav extend to the first interspace. Al the con.

,(x itios advances the lace-like shadowing s Jound
‘-"'t:'.zadm: lower in the lung fields. A further ex-
Fitezsion is accompanied by the loss of the lace-
ke c‘aaracter of the shadowing. Eventually the
”\'hole lung fleld may be occupied by shidewing
-2 xhich has a rather granular, or even an irregular
rb:cdular appearance,
- Coincident with the peculiar lung shadowinyg
% 'U'e diaphragm is generally markedly distorted.
3 ud the mediastinum is widened. The “‘cell es-
" Bblished™ case is characterized by the oscur-
_Trence of spontaneous pneamothoraces, very often
“bi-iaterul. There nccurrences are assnciated with
<lhe rather dramatic appearance of desperate
~dripaen and severe chest pain.
= The fume ix the source of this lung damage.
- Rt cantaing considerahle quuntities of very fimely
 Uvided alumina and silica, and small amounts
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of many other sybstances. Which of these is
responsible Bas not yet been determined. In
the prasence of 50 much silica, this material can-
not be absolved, on the other hand rather sim-
flar lysg damsge has been reported from Ger-
mans? in exposures io which aluminum st jeast
figured. %IDDLETON' 3l30 reported a case v Eng-
lasd iz which exposyre fo sluminum wes ssso-
ciated with lyng changes.

The izhalation of eadmium or cadmium com-
pounds. eitzer as fume or dust i3 attended by
respiratory damage of 3 serious nature. In an
Ontario exposure 15 workmen from two plants
were injured in this way fn 1935—two died.

Dust is produced when the metal is being
ground or polished. Fumes are evolved during
wdding operations, or when the metal i3 sub-

. jected to high temperatures by aceident, or for

the purpose ¢f removiag cadmium plate

Whea srcall quantities of csdmium are ine
heled, dryness of the throat, cough, s sense of
restriction g the ehest, headache and vomiting
ate produced. Heavy exposure is followed by
severe lung changes, sctompanied by marked
drspae, persistent cough, cyanosis and prostra-
tion, which may be prolonged. The disease has
the characteristics of & chemical pneumonia, and
this is confirned by postmoriem fndings. Con.
valescence is apt to be protracted, but they even.
tually retury to work without disadility.

In ope {nstance rsdiographs were preparsd
during tke geute {Uness. Ia this, the lung flelds
wers teen to be occupied by intepse nodular
shadowing, closaly resembliag that to be observed
it certain eases of silicosis. Radlographic exam-
fnaticn of the survivers of the affected was car-
Tied out some years later. In pone was there
evidence of any permanent lung injury.

It was during the war years that beryllium
poisoning was dravwn to our stiention.? Exposure
to berrlifum or to certain of its compounds is
attended ip certain individuals dy skia troubles.’
It is dso attended by lung discase, often of 2
serious nature. The disease has special features:
Symptoms may develop during exposure, or they
m=ay be delayed, perhaps, for months or years
after exposure has ceased, Two types of the -
disease are recognized, an acule type and 3 de-
lared. The scute form has charscteristics which
suggest 3 chemical pneumonitis. It results from
exposyre to high concentrations of beryllium
compounds. It may de severs and even fatal,
but in those who syrvive, the condition has a
tendeaey to clear. The delayed form appears to
have little relation to inlensity of exposure. It
is mose ap: to occur whery relatively light, but
more prolonged exposure has been sustained. A
feature of the delaved form {s the occurrences of
sezttered granulomatous areas in the lung tis-
sge terich mey undergo organization. In some
vases the radiographic appeatances closely re-
serghle silicasis, it was therefore thought at one
time that =2 diseage might be 2 modified sili-
cosjs. The etiology is still obseure. While in.
vestigaiing this matter, it was DR. GAADNER'S®
opision that some other factor than beryllium
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roight be invelved. This apparently has not yet
been established. Considerable data is being col-
lected and may serve to reslve the question.

The dust of asbestos, 3 Sbrous silicate, induces
s luny fAbrosis which may be disabling. The
disease asbestosis diffess considerably from sill.
cosis. Altbough areas of fibrous tissye develop
throughout the lusgs, these do sot exhibit the
nodular patterm that distinguishes that coundi-
tion. Radiclogieally it iy also different. Charse.
teristically the heart shadow {5 shaggy, and the
lung flelds have a grasular ov “ground glaws'"
appearance, but definite godulation is not appar-
_ent Clreulatory embarrassment is common in
asbestosis. Tha disease however, does not appear
to predispose to tuberculous infections.

Aside from asbestes, silicates are mot usually

related to lung (mjury. ln this respect tale,'a
hydrated magnesium silicate, may be an excep-
tfon. Although no clear evidence of Injury bhas
been produced {a counection with persons band-
ling tale, [o many industrial operations su¢h as
tire Building, paper makiag, et¢., injury has been
demonstrated in relation to the production of
this substance. Some years ago in Ontario the
miners asd millworkers {rom z small talc pro-
ducing plant were surveyed, None of the miners
showed radiographic changes suggesting diseass,
but examination of 37 mill men engaged in
crushiag ore discovered 18 in whom chest fllms
gave evideoce of lung fbrosis. The exposurs
periods in these cases were {romm fve to 18 years.
The average exposure was 12 years.
" The radiographic appearances were not uzni-
{oron In some, difuse S8ae granular shadowiay
was seen throughout the lung fields. In others,
nodulaz shadowing resembling but rather softer
in eharacter than that of silicosis was present
Several presented a combdination of these appear-
ances, with or without areas of massive shadow-
ing. Repeat examinations of many of those af-
fected reveals that in none has there been zny
elearing, but that several have progressed.

The tale, 3 Sdrous and Jaky variety containing
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must be considersd., Although several of our
cases Bave died. we huave not 30 far secured
sytopsy material. This i3 essencial to a miution
of the probdlem.

Certain -lung conditiens termed benign paeu-
moconicses, of which siderosis is an example
ore not {nfrequently encountered. These ¢on-
ditions are not in the least disabling and the;
do got affect Ufe expectancy. They srise {n re
latien to octupations In which dust of metals or
other inert materials sre produced. Particles of
thess materials opaque to the roentgen rays, on
resshing the lung tissues are deposited.in re-
lation to the lymphaties, where they remssin ia-
sctive causiag no Injury.

Thess copditions are not properly termed dis-
ex3e. 1 have referrsd to tham merely because
they may occasion radiographic appearasces
scareely to be distinguished from those due 20
silicosis. It should be remembered however, that
fnfectious processes may accur {n parsons with
benign pneumoconiosis. Ia such cases the. fu.
fection is the disease to consider.

Youz attention has been directed to a few

dusts which are invelved in the production of
pulmonary dissases, aod certsin characteristics
of the diseare thov occasion, bave been referred
to, The subject has not been exhausted howw
ever: The connection between bagasss, sugar
cane from which the sap has been extracted, and
lung disease, should not be overicoked. Neither,
should it de forgotten that dusts such as arsenic
snd those of certaip radioactive materials have

been velated to the occurrence of neo-plastic lung

conditiens.” You will recall that cotton workers
are subject to an occupationa] disease, in which
the materials ther handle are in some way con-
cerned, and that cotton dust msy be involved.

" e have in Ontario, plants in which the work-
ers are in exposure (¢ radioactive materials,
srsenic and eottor. Most of the plants have med-
{eal departments, and x-ray surveys of the work-
ing stafls have Been conducted from time to time.

2 small quantity of tremelite, occurs {n formna- In spite of this careful supervision however, 2o
# tion consisting largely of crvstalline limestone. coavincing evidence has yet been forthcoming
=50 " In this formation pumerous stringers of quarz  which would indicate that agy of these materials

are implicated in the causation of this type of

oy, S are found. In the past dust conditions in the

S ) mills were very bad, and great clouds of dust. lung injury in Ontaric.

:3,'. visible from a considerable distance, could be Complacence, especislly in regard to occupa-
R seen escaping when crushing was in progress. tionsl dusts of any nature. is shvays dangerous.

Dust sampling was done in these mills. Tuz  Also new substances are frequently being intro-
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{ree silica content wns estimated at 19 to 2¢..
It is evident that In 1943 SIECALT and others
encountered a situation somewhat similar to
this in St. Lawrence County, Wew York,
Doubts are entertained respecting the One
turio exposure, Having reysed to dust conditions
and the quartz in the [imeatone carrying the
talc, the abnermal Andingz may very well reflest
a slileosis modifed by other dust. On the ather
hand, the matter of the extremely heavy dosaye

EIRR samples varied considerably in silica content, duced into industrial operations, and eolder sud-
et depending on where they were co'lected. Air stances used in new ways and combinatiors. The

; samples contained approximately 34% silica, acd  result of these chanyes is often unpredictable.

"' sertled dust from the beams about §3%. The Constan! vizilance is therafure necessary.
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