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ETIOLOGY OF SILICOSIS

A. J. LANZA, MD.
J Di M ki Life lasurance Compaky

NEW YORK

The Committee on Pneumoconiosis and the Comn-
mittee on Standards of the American Public Health
Association, at a joint meeting in November, 1932,
adopted the following definition of silicosis:

Silicosis is a disease due to breathing air containing silica
(SiO1) characterized anatomically by generalized fibrotic
changes and the development of miliary nodulation in both
lungs, and clinically by shortness of breath, decreased chest
expansion, lessened capacity for work, absence of fever,
increased susceptibility to tuberculosis (some or all of which
symptoms may be present) and by characteristic x-ray findings.
The disease is divided arbitrarily into first, second and third
stages for convenience of description and possible compensa-
tion purposes.

I wish to make clear that in this discussion we are
concerned with true silicosis and not with other forms
of pneumonoconiosis due to the inhalation of dusts
containing combined silica in the form of silicates or
of organic dusts. Numerous dusts will produce 2 pneu-
monatoniosis demonstrable by x-rays; but just as these
other dust diseases of the lung differ in their exciting
cause, so do they differ in the pathologic changes that
characterize them. Silicosis is an important disease
because it is widespread in industry, and, because, as a
result of the peculiar susceptibility to tuberculosis which
it induces, it is attended by a high rate of mortality.

pusT
The primary cause of silicosis, then, is free silica,
inhafed in the form of dust. Extensive research and
experimentation have clearly demonstrated that this
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dust, in order to achieve its harmful effects on the hing
tissue, must he in a fine state of subdivision; that the
dust particles must, in fact. be less than 10 microns in
their greatest diameter.  Most of the dust penetrating
the alveoli is less than 5 micrans in diamnctert It is,
therefore, a dust invisible to the wnaided eye, and its
cstimation, in any specific instance, depends on a defi-
nite technic of dust sampling and counting. In this
conntry that technic has been defined and standardized
by the United States Public Health Scrvice.? Dust
concentrations arc mceasured in terms of million par-
ticles per cubic foot.

Silicosis is a discase that develops slowly — very
slowly as a rule, most frequently over a period as long
as ten years. Jt may develop in two years, perhaps
even fess. The rate of development is dependent largely
on the dosage of silica, and this in turn is determined
by three variables—thie amount of dust in the inspired
arr, the amount of silica in the dust, and the extent of
exposure,  Obviously, exposure to a concentration of
forty million particles per cubic foot, containing 90 per
cent silica, for cight hours a day. day in and day out,
will produce silicosis mich more rapidly than the same
degree of exposure for two days a week or daily expo-
sure to ten million particles comtaining 40 per cent
slica.  Actually, as these factors may and do vary in
differemt localitics, so do they miold the clinical picture.
This accounts for the occasional dogmatic and varying
statements made by observers familiar only with the
conditions prevalent in their own vicinity. Tt has been
claimed by some observers that certain substances, which
iay be present in silica-containing dust but not in com-
bination with the silica, may advance or retard the
developnwent of silicosis.  The presence of clay and
other morganic substances has been stated to prevent
the development of silicosis,? while in other instances
cerlain alkalis are credited with greatly speeding up sili-
cosis, so that it may develop into a full blown case with
fatal termination m the space of months rather than
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years.'  Further study is needed to evaluate these
vhscrvittions.

INFECTION

The distinguishing characteristic of silicosis is the
extraordinary susceptibility to tuberculosis which it

.induces in its victims. Years ago, Dr, Summons® of

Bendigo, Australia, stated that the gold mincrs there
who contracted silicosis dicd of (uberculosis and that
observation has been confirmed in every part of the
world where silicosis is prevalent. In my own experi-
encg 1 can recall but one patient who died from his
pulmonary fibrosis. When a tuberculous infection is
implanted on a silicotic Jung, it intensifies and acceler-
ates the formation of fibrotic tissue, and the pathologic
vicious circle thus set up may continue {or some time
before the infection hecomes clinically manifest. In
other words, tuberculosis is more than a terminal infec-
tion in silicosis.

‘Studies made at the Picher Clinic by the United
States Bureau of Mines and the Saranac Lahoratory
have shown that infection also occurs in silicotic hungs,
as a result of a rather complex symbiotic union of the
ordinary anaerobic bacteria of the upper respiratory
tract, principally fusiform bacilli and Vincent's spivo-
nemes. Research into this phase of silicosis is now
being carricd on at the experimental laboratories of the
Bureau of Mines in Pittshurgh and at the Saranac
Laboratory. Thus, the principal etiologic factor in
silicosis is silica in the form of dust, with the added
factor, in a great majotity of all but early cases, of
tuhercle infection, with the role of other infections not
as yet clearly established.

CONTRIRUTING CAUSFS -

I do not helieve that individual susceptibility plays
an appreciable part in the etiology of silicosis in normal
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individuals. DPre-existent pulmonary discases, espe.
cinlly tuberculosis and pnicumonoconioses, other than
silicotic, tend to hasten aml apgravate the development
of silicosis. 1 have observed that coal miners who
presumably had anthracosis and who then weat to work
m hard rock metal mines succumbed to silicosis much
more rapidly than their fcllow workers. The published
reports of the Picher Clinic hear this out.® Age
undoubtedly has an influcnce on the development of
siticosis. The Picher siudics show, for 8000 men
examined, that whereas all the patients with first stage
silicosis had worked an average of thirtecn years, those
who had started mining after the age of 40 had worked
an average of only 7.83 ycars. Nasal obstruction or
other conditions causing mouth breathing are naturally
credited with increasing the incidence of silicosis. The
Picher reports do not show much definite relationship
hetween the incidence of silicosis and previous diseases,
but this was possibly in part due to the difficulty in
sccuring accurate histories, S _urm:u. however, defi-
nitely enters into the picture. W | the evidence tended
to show that men with a 4 plus \Vasermann reaction
developed silicosis more quickly than the Wasserinann
negative group, and their discase ran a more rapid
course,

‘The influence of race on the incidence of silicosis is
prohably of minor importance, except perhaps as it
may involve resistance to tuberculosis. There is some
recent evidence which tends to show that American
Neproes contract silicosis in a shorter time with =
quicker“fatal termination than do white men; but this
may he but a reflection of a higher tuberculosis ratio, a
higher syphilis ratio, or both.!

No corrclation could he established in the Picher
stucdics,” at least, helween good or bad living conditions
and the incidence of silicosis. Occupation, so far as it
_..2._43 exposure to siliccous dust, is of the utmost
importance.  Silicosis exists only as an occupational
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discase and has heen identified with metal mining {or
centuries.  The introduction of pnetmatic tools for
drilling, cutting or chipping siliceous rock has occa-
sioned a world wide distribution of silicosis, cspeciall
in mines, quarrics, tuniel construction and stonewor
of various kinds. Sandblasting involves a most serious
hazard and foundiles and potteries contribute their
quota of cases, as do processes involving grinding and
vitreous enameling ; the use of aitificial grinding wheels
has greatly diminished the hazard formerly associated
with the use of natural stone wheels. any other
mdustrial processes, too numerous to list, involve expo-
sure to silicecous dust,

Silicosis is a widely spread occupational discase and
its peculiar refationship to tuberculosis, the difficulties
of diagnosis, and the extreme difficulty associated with
efforts for prevention and control, all combine to make
it a discase of major importance. For this reason, 1
desire to emphasize most a:c:n_u the necessity for the
precise recording of the paticnt’s occupation, both by
physicians and hospitals, especially in cases which pres-
ent pulmonary symptoms.  Not merely the patient's
present but also his previous occupations should be
ascertained.

Recent investigations and studics have revealed vari-
ous types of pheumonoconiosis which tend to confuse
further both diagnosis and prognosis.. This makes
imperative an accurate marshaling of all the n.mor.ﬂa
factors in the consideration of any case in which the
inhalation of silica dust is concerned.
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