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North Carolina Industrial Commission
Raleigh
Noxrth Carolina

Attention: Mr. T. A. Wilson, Commissionsr
Dear Mr. Wilson:

In response to your recent letter, we are sending you herewith a
reprint of a paper by H. J. Holmquest, B. S. (M. B.), on the "Industrial Aspects
of the Silicosis Problem," which we hope will be of value to you in your con-
sideration of the installation of z-ray equipment for radiography in silicosis.

There are of course many angles to be considered, and we believe
that our representative can be of real service te you. For this reason we are
referring your letter %o our branch office located near you, the General Elsctric
X~-ray Corporation, 1l4A W. 5th Street, Charlotte, N. C., so that our representa-
tive may arrange to get in touch with you and give you full particulars regarding
the type of equipmspt which will meet your individual conditions to the best
advantage.

Very truly yours

[}

MIPrice/ww Publifations Division
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DEFINITION AND NOMENCLATURE

The word "pnéumonaconiogis" ias derived from two Greek words meaning "lung" and
tdugt". It implies a disease of the lungs characterized by fibroid induration and
pigmentation due to the inhalation of excessive quantities of dust.. Pneumoncconi-
osis has been used as a general term, while other terms have been used to identify
the type of dust responsible for the disease which varies with the industry or oc-
cupation, such as:

Aluminosis, - Aluminum workers:

Anthracoesis, ~ Coal miners;

Asbestogis, - Asbestos workers;

Byssinogis, - Cotton mill workers;

Chalicosis, - Potters;

Ptilosis, - Ostrich feather worksrs; .

Siderosis, - Iron grinders; ax
Silicosis, - Roek drillers (Grinder's diseass);
Tabacosig, - Tobacco workers; . -

Silicosis is probably the most important form of pneumonoconiosis. The com-
mittee on Pneumonoconiosis and the committee on Standards of the American Public
Health Agsociation, at & joint meeting in Novembsr of 1932, adopted the following
definition of silicesis;

"Silicosis is a disease due to breathing air containing gilica (81 02),
characterized anatomically by generalized fibrotic changes and the de-

velopment of miliary nodulation in both lungs, and clinically by short-
negs of breath, decreased chest expansion, lessened capacity for work,

absence of faver, increased susceptibility to tubsrculosis (some or all
of which symptoms may be present) and by characteristic x-ray findings.
The diseass is divided arbitrarily into firat, second and third stages

for conveniancae of description and possible compensation purposes".

Concerning what happens when dangerous amounts of fine sgilica dust are breath-
ed in by exposed workers, Sappington (Silicosis - An interpretive Raview of Ac-
cunulated Experienca, publighed 1932, by Industrial Relations, 844 Rush strast,
Chicago) writea:

"In the first place, we.ars concerned only with dust particles measuring
under 10 micromillimeters in diameter, because it is only particles of
such microscopic size that can get into the lung tissue proper: Since a
micromillimeter is equivalent to one twenty-five thousandth of an inch,

it will be seen that dust particles which can cause itrouble are microscop-
ic in gize and cannot be observed or counted except by mEcroacopic methods.

"The air sacs of the lungs, the smallest structure in the lungs, are alsa
of microscopic size. 1In the microscopic cross-gection of an air sac the
air space will be seen in the middle, around which ars very thin micro- .
scopic walls, in which are the blood and lymph vessela. When particles
of dust come into the air space in the middle of the. air sac (as shown
in cross-section view under a microscope) the so-called devouring cells,
which are the phagocytes or white cells of the blood, ars attracted and
migrate through the walls of the vessels into the air space. -These ds-
vouring cells then actually surround foreign material or dust particles
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the blood and lymph vessels and are carried by the blood and lymph
streams to various portions of the body.

"When the number of dust particles becomes considerable, the number of
devouring c¢slls not only block the lymph glands which are encountered
.in the course of lymph vesssls, but also, in many instances thesge cells
disintegrate, leaving free silica in the glands, which, then undergo fi-
prosig. This is what makes them visible in x-ray pictures becauss of
the ingreaged density resulting from the formation of fibrous tigsue.

"Following this, there is a backing up of the devouring ¢ells and their
encloged dust particles inte the lungs proper, and here & fibrous tissue
replacement also takes place.

"It ig ‘believed that free silica particles, being non-absorbable, are a
constant source of irritation, and a gerum which is the reaction to ir-
ritation ig poured out in the lung tissue. This aserum changes to fibrout
tissue gradually. This is a characteristic reaction which may take place
in any part.of the body where foreign material is not absorbable and pro-
duces an outpouring of gerum, which is eventually changed to fibrous
gtrands. Eventually fibrousg tissua develops in small, well defihed and
"limited nodules, as they are called, throughout the entirs lung tissue.

"Since these nodules ars more dense than the lung tissue itself, they sho
in the x~ray picture, giving an appearance which is called "'mottling' ".

SYMPTOMATOLOGY

Silicomis is a disease that usuaily develops very slowly. However, it may «
velop in two years or even less. Its rate of development is dependent on:

(1) The amount of dust in the inapired air
{(2) The amount of silica in ths dust
(3) The extent of exposurs

Silicogis is insidious in its onget and progress and presents but few sympic
or physical signs in its early stages. Patienta with early silicosis in umcomp:
cated form are usually well-nourished and apparently healthy. ’

Based on a study carried out among 7,722 men employed as miners in the Piche

District of Oklahoma, Sayers of the USPHS (Clinical Manifestations of Silicosis,
J. A. M. A., Aug. 19,1933) summarizes the subjective symptoms of gilicosis thus:

SUBJECTIVE SYMPTOMS OF SILICOSIS

Dyspnea Cough Expscto- Hemop- lNight ‘Loss of Loss

Degrse of B8ilicosis ration tysis Sweats Strength Appe
Essentially negative - 10.2 13.9 0.9 1.0 0.5 3.5, 1.
First Stage Silicosis 18.4 18.2 1.0 2.0 1.3 6.4 3.
Second stage Sililcogis 30.8 23.3 3.2 5.5 4.3 11.8 5.¢
Third Stage Silicosis 43.7 34.4 3.1 0.0 3.1 25.0 6.:
S8ilicosig with Tuberculosis 44.2 42.0 3.7 11.2 6.0 24.0 12..
Uncomplicated Tuberculogis ---- 44,2 7.7 17.5 9.6 " 29.8 14.:




