










BYSSINOSIS IN THE COTTON TRADE
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were consistent with those of chronic bronchitis and
emphysema. The films, however, tended to show
bronchial shadows of a greater intensity than those
generally found in patients suffering from bronchitis
and emphysema (figs. 5 and 6). Cotton dust is not
' aggressive ' in the same way as the causative dusts
of asbestosis or silicosis, and x-ray films are not,
therefore, a pointer to diagnosis, as they are in these
latter diseases. Diagnosis of emphysema due to
cotton dust rests, in fact, only on a history of expo-
sure for many years, on the patient's symptoms, and
on clinical examination. A successful appeal for
compensation for byssinosis requires that the patient
shall have been exposed to the dust for a minimum
period of 20 years. Claims for compensation are
made under The Byssinosis (Benefit) Scheme, 1941
-assessment being in the hands of a medical board
appointed by the Secretary of State.

Pathological Changes
Post-mortem examinations have been carried out

in ten cases. The examination has revealed no
specific feature for byssinosis, the changes in the
respiratory system being those of bronchitis and
emphysema. Dilatation of the right heart was fre-
quent in the series of cases examined post mortem
by Dunn and Sheehan (1932).

Causative Agent
A complete investigation of the causative agent of

byssinosis has been carried out by Prausnitz, who
used Shirley cage dust as providing the best cross-
section. The dust consisted ofa greyish-brown fleecy
material, which, if shaken, produced masses of fine
grey dust which remained floating in the air for
a considerable time. Microscopical examination
showed the dust to consist of fragments of cotton
fibre and green and brown scales of the leaf and
husks. There was no sand, and, in fact, no demon-
strable mineral matter. When the dust was exam-
ined by the ultra-microscope, extremely fine particles
became visible; there appeared to be no lower limit
to the size of these particles. It was reasonable to
assume that these ultra-fine particles could readily
find their way into the deeper portions of the respira-
tory system, even to the extent of passing through
the alveolar wall into the inter-alveolar tissues.
Animal experiments have demonstrated the power

of cotton dust to penetrate into the deepest parts of
the lungs and to produce a chronic inflammatory
reaction. Numerous experiments have also been
carried out on individual fractions of cotton dust.
From these experiments Prausnitz (1936) suggested
that the pathogenesis of the illness was as follows:

1. Irritating soluble protein of the cotton dust
penetrated into the alveolar tissue and gradually pro-
duced thickening of the alveolar walls.

2. Simultaneously, or perhaps even before, super-
sensitiveness was acquired.

3. Superficial irritation of the bronchial mucous
membranes by the dust led to chronic bron-
chitis and cough-in some cases; accompanied by
intensive expectoration-and ultimately to
emphysema.
Probably a percentage of strippers and grinders

are predisposed to become sensitive to cotton dust,
while others are immune. The allergic or sensitized
subjects become the victims of mill fever. They
tend to develop a chronic cough, which, helped by
irritation of the bronchial mucosa, leads to mild
bronchitis. The deep penetration of the respiratory
system by the ultra-microscopic portions of the
dust-with their protein content-causes a thicken-
ing of the alveolar walls and peri-bronchial inflam-
mation; and this state eventually leads to the
development of emphysema. It is difficult to
escape the convictions that an allergic condition
pre-exists, and that it probably prepares the way
for the late stage of peri-alveolar thickening. The
author has not yet seen a case of byssinosis in which
the late stage has developed without a preceding
history of mill fever and long-continued cough;
usually the stripper and grinder with developed
byssinosis has been coughing fairly steadily for many
years. Christie (1944) states that in emphysema
the primary lesion is loss of elasticity, the most
common cause of which is the stress and strain of
cough or respiratory obstruction on the structures
concerned in respiration.

Prevention
It was not until 1908 that attempts to control the

dust were made. Obviously the ideal method is to
ensure that the cotton dust does not escape into
the atmosphere. This has not yet been found
possible. Considerable improvements have been
achieved by the introduction of dust covers and
exhaust fans for machines in the cotton chamber
and blowing rooms. Unfortunately today, even
in the best equipped mills, at least one-third of the
trash is carried into the card room in the laps; it
is this third whicr vis eliminated in the carding
process. The sliver)-emerging from the carding
engine 'is almost dust-free. , The modern flat carding
engine is not totally enclosed-there being consider-
able technical difficulties in achieving this. A
recent attempt to do so was made by completely
hooding the whole of the top of the carding engine,
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and exhausting by means of a quarter horse-power
motor fan-the air, drawn through the hood,
being filtered before re-entering the room. The
under-space of the carding engine is completely
sealed off, and to clean under the engine the stripper
and grinder has only to pull a small lever: the
entire collection of dust is then swept away by the
creation of a vacuum. This arrangement has
greatly reduced the amount of dust in the atmo-
sphere; 3 66 lb. were extracted from the hoods of
12 carding engines, through which 11,400 lb. of
cotton had passed in 44 hours. These figures do
not include the weight of debris from underneath
the carding engine.
Many mills have insufficient air space, with the

machinery crowded into too small an area. Greater
air space means a greater dilution of the dust.
Improved air conditioning, in conjunction with
improved dust extraction, is necessary. Air condi-
tioning must include a correctly controlled tempera-
ture, the right humidity, and adequate air movement
-and these are also the best conditions for the
cotton fibre.
A careful selection of operatives for the card

room, and regular examination of existing workers,
offer the best protection. All intending card-room
operatives should be medically examined before
engagement, and every effort should be made to
exclude those types likely to be susceptible to the
disease. Any operative who gives a personal or

family history of asthma, bronchitis, hay fever,
eczema, or recurrent urticarial attacks should be
excluded from the card room. The general build
and shape of the thoracic cage should be noted,
and also the type of respiration. Mouth breathers
are bad subjects. Malformation of the nasal
bones, deflected septums, nasal polypi, enlarged
tonsils, and extensive adenoid vegetations are all
contra-indications for card room workers. A chest
expansion below two and three quarter inches is
suspect. All operatives are urged to practise nasal
inspiration and to wear protective respirators. If a
simple skin patch test for allergy could be obtained
it would be a valuable help, both in the examination
of intending card room operatives and as a diagnostic
measure in suspected cases of byssinosis. To-day
the disease is not nearly so common as formerly,
but it still exists, and constitutes one of the main
industrial hazards in the cotton industry.
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