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Pulmonary Dust Disease . .
A. R RIDDELL, BA, ME, DPH. ..

PINIONS concerning dusts and pulmonary

disease have changed somewhat during the
last few years. For a considerable period follow-
ing 1918 attention was chiefly centered on silica.
Dusts were classified as active or {nert sccording
as the reaction they occasioned in the lungs re-
sembled or differed from that produced by silica.
Although silica is still recognized as the most
important dust concerned with dust lung in-
Jury, it has gradually become apparent that dusts
other than silica and the silicate asbestos may be
involved in pulmonary disorders.

A description of silicosis is superfluous at
present. The disease has received so much atien-
tion and has been discussed so often that you are
all conversant with its general features. You
realize that silica dust inhalation, if the quantity

. of dust inhaled is adequate, may result in lung

fibrosis of a special nature. Collagenous nedule
formation Jis characteristic of this process, 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
is prone to association with tuberculosis, but
the implication may not be so fully appreciated.

The late DR, GARDNER! is reported to have ad-

".. vanced the opinion that, when chronie, 2 com-

bination of silicesis with tuberculosis constituted

- & disease quite different from either of the other

two contributing conditions. Certainly it is dif-
ficult to treat. As a rule it gradually progresses
in spite of what is attempted, and surgical mea-
sures are unsatisfactory. This disease may be
seriously disabling, although those affected are
not always obviously iiL .
. The importance of tuberculosis in conjunction
with silicosis is illustrated by information sup-
plied by consideration of the causes of death in
a series of 436 silicotics on whom we have rec-
ords. The persons concerned had been employed
in various occupations carrying a silica hazard.
A little more than half of them-were miners.
Pulmonary tuberculosis caused the deaths of
6292 of the persons comprising the whole series,
and was responsible for 68¢¢ in the mining group.
Estimations of disability are notoriously
troublesome in silicotics. It would seem that
these are too often based on radiographic ap-
pearances together with attempted measurements
of breathing eapacity, and that other useful in-
formation is apt to be neglected. In assessing
disability thre clinical picture should be viewed
as a whole. Careful consideration of the infor-
mation afforded by the symptomatology and clin-
ical findings in the ipdi\'idual cases, may be of

Preseated at the Annual Mewting of the Muwecax Assaria.
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considerable value fz the estimate of disability.

A review of the symptoms and signs presented
by 637 persons with silicosis was recently made.
This offered informiation which may be usefully
applied. The investigation confirmed the finding
that dyspnes is the commonest symptom and lim-
ited expansion the commonest sign. It also dis.”
closed, that of 203 persons with a history of
having had night sweats, 117, or approximately
58¢;, had positive sputum. Bacilli were demon-
strated either at the original examination, or
later on follow up. It indicated, that 70, or 0<%,
of those with hemoptysis were tuberculous, and
that 134, or 75%, of those whose fingers were
clubbed or who had curving of the finger nails,
had positive sputum. or were dead when the an-
alysis was made.

It will be realized that for practical purposes,
diagnosis in silicosis involves the differentiation
of type as well as recognition of the disease,
Commonly this is made on tae radiographic ap-
pearance a case presents. Cases with clear cut
uniform nodulation are interpreted as simple,
and those with conglomerate or massive shadow-
ing as complicated, Although this may be a2 use-
ful working rule in relation to the interprefation’
of radiograms, thers are many exceptions to it
Not infrequently the radiographically simple case
will prove to be compliczted, and no evidence of
an infectious process car be demonstrated in the
radiographically complicated. even at autopsy.

Compensation complicates the silicosis prob-
lem. With diagnosiz so dependent on the inter-
pretation of radiographic shadowing as is the-
case at present, it is well to remember that heavy
or prominent shadowing in the lung fields or
even nodulation, does not necessarily denote fbro-
sis or silicosis. TEese appearances, commonly
ascribed to the effects of silice, may be simulated
by lung changes related to other conditions than
silicosis, in which there is often no fibrosis.
When cases preseniing such radiographic ap-
pearance lack a historr of dust exposure the
situation may not be too diffcult, but with such
a historsy they may cause considerable confusion.
We have found the more important of these con-
fusing conditions to be—heart diseases, particu-
larly mitral stenosis, certain fungus infec-
tions, benign pneumoconioses, diszeminated new
growths of the lung, and sometimes pulmonary
tuberculoxis with 2 miliary distribution.

Aluminum dust employed in the treatment of,
or as a prophyiactic in silicosis. has received
much attention in this regard during the last few
vears. It is adminiztered in two forms, &3 finely
divided metallic aluminum. and as sluminum hy-

- droxide. The metallic powder is the more im-

portant agent. and at present many persons are
receiving it bath here and abroad. Its adminis-
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=~ ¢tration has not been observed to be attended by
+* jnjury, neither however, is there convincing evi-
'- dence that it has been of objective benefit to
a ,ihcotxcs. Nevertheless, many persons receiving,
-- or who have received aluminum for silicosis claim
sub)ective improvement.
"Z: The status of aluminum 25 a therapeutic agent
*has not yet been determined. It seems to offer
=% possibilities as a prophylactic, but s considerable
'-t;me is still necessary to establish its usefulness,
-no faxity in regard to recognized methods of dust
2ieonirol should be countenznced.
37~ Early in 1942 an occupationsl lung disesse
' --new to this continent was discovered by DP2. ¢ G.
wsa.wm. Superintendent of a sanatorium situ-
: »v:'ed near St. Catherines, Ontario. A description
é--of ‘the disease and the céircumstances which re-
v-vealed it has already been published.? The de-
f;'tzns need not be repested. In the process in-
#eolving bauxite, aluminum ore is converted to
#reorundum, a hard metal used in the abrasive in-
A= dustry. While the process is.in operation, the
sttendant workmen are exposed to dense fumes
{rom the materials being treated.
=" The process is not new. It has been carried on
t for upward of 20 years in some of the plants
' ;-_eoncemed yet it was not previously known to
“be injurious. This may be explained on the

4»,

_,.,.]nnz injury, or the disesse was not recognized
ﬂcbecau*e its accompanying signs and sympioms
»;-.;were ascribed to other causes. The latter is the
Sfmore, probable. FEarly cases are symptom free,
7 the signs, exclusively radiographic, are often so
..uahght that they would be readily missed by one
;:uot conversant with the situation and on the
r“‘look out for them. Later cases as characterized
By ‘attacks of sudden extreme dyspnes and chest
2= pain which have, on occasion, been interpreted as
,-andxcztmz heart disezse or pnecmonis.,
4ra:The radiographic characteristics of the con-
w'&xtxon may be divided Into “eariy” manifesta-
vAons and “well established” disesse. The early
3-1-7mz.mfestatxoas are extremely slight. ’l'hev con-
Y v-tist of an indefinite granular appearance iz the
{Izs,tmcs with slight rather lace-like shadowing
i¥ixhick appears in the sub-apical area and.which
s_&my extend to the first interspace. As the con-
*“'dmen advances the Jace-like shadowing is found
ettendmz lower in the lung fields. A further ex-
rtenslon is accompanied by the loss of the lace-
&:like character of the shadowing, Eventualls the
"‘{whole lang field may be occupied by shadowing
: 'wlueh has a rather granular, or even an irregular
~, wtodular appearance,
<& Coincident with the peculiar lung shadowing
-ilbe diaphragm is generally markedly distorted,
"’tnd the mediastinum.is widened. The “rwell es-
.- tablished” case is characterized by the oscur-
‘?!nce of spontaneous pneamothoraces, very often
< bi-latera]l. These nccurrences are assaciated with
-'-he rather dramatic appearance of desperate
""‘pnm and xevere chest pain.
The fume ix the source of this lung d.(maze
N 12 contains considerahle quantities of very finely
d.n'zded alumina and silica, and small amounts

‘t:basis, either that in the past it did not oceasion:
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of many otaer substances. Which of these is
responsible hss not yet been determined. In
the presence of so much silica, this material can-
not be absolved, on the other hand rather sim-

‘flar Juzg damsge has been reported from Ger-

many? in exposures in which aluminam at least
figured. M IDDLETONY also reported & ease in Eng-
land ir which exposure fo aluminum was asso-
ciated with Jung changes.

The inhalation of cadmium ér cadmium ecom-
pounds, eitder as fume or dust is attended by
respiratory damage of a seriocus nature. In an
Ontario exposure 15 workmen from two plants
were injured in this way in 1935—two died.

Dust is produced when the metal is being
ground or polxshed. Fumes are evolved during
welding operations, or when the metal is sub-

. jected to high temperatures by accident, or for

the purpose of removmg cadmium plate. .

When small quantitiss of cadmium are in-
haled, drraess of the throat, cough, a sense of
restriction in the chest, headache and vomiting
are produced. Heavy exposure is followed by
severe lung changes, tccomptmed by marked
dvspnea. persistent cough, e¢vanosis and prostra-
tion, which may be prolonged. The disease has
the characteristics of a chemical pneumonia, and
this Is confirmed by postmortem findings. Con-
valescence i3 apt to be protracted, but they even-
tually return to work without disability.

In one instance radiographs were prepared
during the acute illness. In this, the lung fields
were seen to be occupied by intense nodular
shadowing, closely resembling that to be observed
in cerain cases of silicosis. Radiographic exam-
ination of the survivors of the zffected was ear-
vied out some rears later. In none was there
evidence of any permanent lung injury.

It was during the war rears that beryllium
poisoning was drawn to our attention® Exposure
to berrllium or to certain of its compounds is
attended in certain individuals by skin troubles.’
It is also attended by lung disease, often of a
serious nature. The disease has special festures:
Symptoms mey develop during exposure, or they
may be delayed, perhaps, for months or years
after exposure has ceased. Two types of the -
disezse are recognized, an acute type and a de-
lsred. The acute form has characteristies which
suggest a chemical pneumonitis. It results from
exposure to high concentrations of beryllium
comapounds. It may be severe and even fatzl,
but in those who survive, the condition has a
tendency to clear. The delayed form appears to
have little relation to intensity of exposure. It
{s more ap: to occur where relatively light, but
more prolonged exposure has been sustained. A
{eature of the delayed form is the occurrences of
scattered granulomatous areas in the lung tis-
sue which may undergo organization. In some
cases the radiographic appearances closely re-
semble silicnzic, it was therefore thought at one
time that the disease might be a modified sili-
cosis. The etiology is still obscure. While in-
vestigating this matter, it was DR. GARDNER'S*
opinion that some other factor than beryllium
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might be involved. This apparently has not vet
been estadlished. Consideradble data ix being col-
jected and may serve to resoive the question.
The dust of asbestos, a fibrous silicate, induces
& lung fibrosis which may be disabling. The

diseaze ashestosis differs considerably from sili-

cosis. Although areas of fibrous tissue develop
throughout the lungs, these do not exhibit the
nodular pattern that distinguishes that eondi-
tion. Radiclogically it is also different. Charac.
teristically the heart shadow is shaggy, and the
Jung fields have a granular or “ground glass”
appearance, but definits nodulation {s not appar-
. eat. Circulatory embarrassment Is common in
asbestosls. The disease however, does not appear
to predispose to tuberczulous infections.

Aside from ashestos, silicates are not usually
related to lung injury. In thii respect &ale, &
hydrated magnesium silicate, may be an excep-
tion. Although no clear evidence of injury has
been produced in connection with persons hand-
ling tale, in many industrial operations such as
tire building, paper maling, atc., Injury has been
demonstrated in relation to the production of
this substance. Some years ago in Ontario the
miners and millworkers from a small tale pro-
ducing plant were surveved. None of the miners
showed radiographic changes suggesting disease,
but examination of 87 mill men engaged in
crushing ore discovered 13 in whom chest films
gave evidence of lung fibrosis. The esposure
periods in these cases were from five to 18 years.
The average exposure was 12 years.

* The radiographic appearances were not uni-
form. In some, diffuse fine granular shadowing
wzs seen throughout the lung fields. In others,
nodular shadowing resembling but rather softer
in character than that of silicosis was present.
Several presented 2 combination of these appear-

* snces, with or without areas of massive shadow-

ing. Repeat examinations of many of those af-
fected reveals that in none has thers been any
clearing, but that severa! have progressed.
The tale, a fibrous and fRaky variety containing
& small quantity of tremolite, occurs in forinn-
tion consisting largely of crystalline limestone.
In this formation numerous stringers of quastz
are found, In the past, dust conditions in the
mills were very bad, and great clouds of dust,
visible from a considerable distance, eculd be
seen escaping when crushing was in progress.
Dust sampling was done in these miils. Th»
samples varied considerably in silica econteus,
depanding on where they were co'lected. Air
samples contained approximately 34 silica, ard
settled dust from the beams about 55%:. The
free silica content was estimated at 1% to 2¢%.
It is evident that in 1942 SIECAL® and others
encountered a2 situation somewhat similur to
this in St. Lawrence County, New York.
Doubts are entertained respecting the On-
tario exposure. Having regard to dust conditions
and the quartz in the limestone carrying the
tale, the abnormal findings may very well refleve
a silicosis modified by other dust: On the other
hand, the matter of the extremely heavy doxaye
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must be coosidered. Although several of our
cases have died. we have not so far secured
autopsy materiul. This is essential to a rolution
of the problem. -

Certain lung conditions termed benign pneu-
moconioses, of which siderosis is an example
are not infrequently encountered. These con-
ditions are not fn the least disabling and they
do not affect life expectancy. They arise in ra-
Iation o occupations in which dust of metals or

" other inert materials are produced. Particles of

these materials opaque to the reentgen rays, on
reaching the lung tissues are deposited-in re-
lation to the lymphatics, where they remasin in-
sctive tausing no injury. .

These conditions are not properly termed dis-
ease. [ have referred to them merely because
they may ocession radiographic appesrances
scarcely to be distinguished from those due to
silicosis. It should be remembered however, that
infectious processes may occur in persons with
benign pneumoconiosis. In such cases the. in-
fection is the disease to consider.

Your. attention has been directed to & few
dusts which are involved in the produczion of
pulmonary diseases, and certain characteristics
of the disease they occasion, have been referred
to. The subject has not been exhausted how-
ever: The connection between bagasse, sugar
cane from which the sap has been extracted, and
jung disease, should not be overiooked. Neither,
should it be forgotten that dusts such as arsenic
and thosz of certain radioactive materials have
been related to the eccurrence of neo-plastic lung
conditions. You will recall that cotton workgrs
are subject to an occupational disease, in which
the materials they handlie are in some way con-
cerned, and that cotton dust may be involved.
* e bave in Ontario, plants in which the wgrk-
ers are in exposure to radioactive materials,
srsenic and cotton. Most of the plants have med-
{cal departments, and x-ray surveys of the wgrk-
ing staffs have been conducted from time to time.
In spite of this careful supervision however, no
convincing evidence has vet been forthcoming
which would indicate that acy of these materials
are Implicated in the causation of this type of
Jung injury in Ontario.

Complacence. especially in regard to occupa-
tional dusts of any nature. is always dangerous.
Also new substances are frequently being intro-
duced into industrial operations, and older sub-
stances used in new ways and combinations. The
result of these changes iz often unpredictable.
Constant vigilance is therefure necezsary.
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