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INTRODUGCT I 0N.

This work was carried out in an industrial practice
on the North-East coast of England over a period of three
years.

This district is essentially a coal mining area and
the coal mined isg of the Gas and Steam types. Normally it
was shipped to Baltic FPorts or Italy. ©Since the war, how-

ever, the coal has been usuvally shipped to London.

The popukbtion has been established here for over a
century and is of mixed Durhem and Cornish stock, the
Cornish element having arrived some seventy years ago
when there was a élump in the Cornish Tin Mines. They
are nearly all third or fourth generations of the original
inhabitants. The same name recurs again and again amongst
them and relationship and marriage ties bind the whole
neighbourhood closely together. There has, I think, been
some in-breeding to a certain limited extent. The people
are conservative in their outlook and are rather inclined
to resent changes; most of them have worked in the same
coal mine from their youth up. Thus their occupational
and family histories are easy to elicit and the influence

of the local mine dust can be estimated fairly accurately.

This work, therefore, is an attempt to assess firstly,
the damage, if any, done to the lungs of coal miners by
the mixed dusts and fumes encountered during the course of

their work, and secondly, the relation, if any, between .

coal miners lung and pulmonary tuberculosis. The cases



were all those met with in the course of daily practice.

There has been much speculation as to the effect
produced by the continued inhalation of dust and fumes
in bituminous coal mines on the workers' lungs and
whether or not the dust so inhaled leads to pulmonary
fibrosis of the Silicotic type. bSome workers maintain
that exposure to such dust leads to a definite pulmonary
fibrosis and therefore damage to the lung, whilst others
maintain that not only is the dust harmless but actually

beneficial by exerting a protective influence against the

tubercle bacillus.

I may state at the outset it 1s my belief that
continued exposure to this dust does lead to a type of
pulmonary fibrosis, and also, that it causes a chronic

Bronchitis, Emphysema and eventually even a Bronchiectasis.

There are few coal miners of over 40 years of age who
can show a clear lung field on radiological examination
and the usual X-Ray report of pulmonary fibrosis or peri-
bronchial infiltration indicates the first step in a series
of changes which, once initiated, progresses slowly to a
terminal condition of extensive fibrosis or Bronchiectasis
with resulting strain and damage to the right side of the
heart.

It is also my belief that the long defunct "lMiners
Asthma" of 60 or more years ago is returning. Iy reasons

for believing this will be related later.

Coal is the chief mineral wealth of this country and



and its importance will be still more apparent after
hostilities ceasec. Lhe bye-products which can be

extracted from coal during its distillation are manifold,.
and these are the very products whicin have hitherto largely
been wasted. Petroleum, drugs and plastics to mention only

a few, are some of the products of coal. It therefore seems
to me to be of some impdrtance, that any of the hazards of
coal mining should be thoroughly ventilated and brought to
light. The dust hazard is one oflthese especially in its
relation to pulmonary disease. A great deal of work has

been done in this connection by the Medical Research Council
which has published its findings in two volumes entitled -
Chronic Pulmonary Disease in south Wales Coal Miners 1943 -
H.M.Stationery Office. This work has, however, been entirely
in connection with Anthracite iiners in whom the incidence

of pulmonary disease is extraordinarily high. This thesis,
is, on the other hand, entirely in connection with Bituminous
Coal Miners and is my own personal experience aftér neariy

10 years practice amongst them.

In each of the cases which I studied, a clinical
examination was made and occupational and medical histories
taken. The sputum also was examined and then the clinical
examination was correlated with a radiological examination -
if such was posgsible. An analysis was also.taken of the
stone dust used in the mine and an examination made of the
part, if any, played by nitrous fumes on the worker's lungs.
These last are present in the coal mine after shot-firing

has been taking place.



The diagnosis of Pneumoconiosis of coal workers was

only made arter :-

(1) an occﬁpational history which indicated that the
man had been exposed to both coal and stone dust
in the course of his work over many years. osuch
occupations were Coal Hewers, Coal Cutters and
Drillers, also rillers, liremen or Deputies and
Stone-men or otone Workers. This last is a worker
who ﬁidens and heigntens the roadways so that the
coal tubs can pass through. He 1s thus exposed
to a greater extent to stone dust in addition to
coal dust.

(2) a careful clinical exeamination for symptoms and
physical signs such as breathlessness, cough,
tachycardia, emphysema, decreased air. entry or
prolonged expiration. Other signs such as
clubbing of the fingers was also noted.

(3) a Sputun Examination.

(4) Radiological examination when possible.

In a recent article in the Journal of Industrial Medicine
1942 pp 470-473, Klinn seifert and Brinton examined 507
coal workers in a bituninous coal mine and found 16 cases
of Anthraco-gilicosis amongst them. 1lhese cases were notb
advanced and were not seriously disabled. Only one case
of moderately advanced Anthraco-silicosis was found.
Personally I found amongst my own cases that the men
affected were definitely seriously disabled, so much so0,

that they were unable to follow any occupation at all.



They were disabled by factors which could be ascribed to

the dust hazard. Only one of my own series could be described
as a moderately advanced case and he developed Pulmonary
Tuberculosis with a, positive sputum. I have described him

as suffering from Pneumoconiosis of coal workers, as before
he developed a positive sputum at Fhe age of 63 he had
previously been X-Rayed and the report was "extensive
reticulation of the lung field". Although this seems to
indicate a relationship between dust reticulation and
pulmonary tuberculosis, yet this relationship was not seen

in subsequent cases.,

List of References:

#.R.C. Chronic Pulmonary Disease in South #ales
Coalworkers - oStationery Office 1943,
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fihen I was an undergraduate student of clinical
medicine, the term Pneumoconiosis was used to lump all
the dust diseases together and they were ascribed to any
and every form of injuribua dust of which pulmonary fibrosis
sums up the pathological findings and tuberculosis the
morbid resulte. silicosis was considered the dangerous
disease thaﬁ it is, while Anthracosis was considered to
be harmless and benign.. ¥When, however, I became a genersal
practioner in a mining district ( in partnership with my
late father) I found that Anthracosis was not so benign
and that many miners suffered from disabling pulmonary
complaints including Emphysema, Bronchitis, Asthma,
Bronchiectasis and oilicosis itself. I propose, therefore,
to discuss the relation of these diseases to the dust
or dusts inhaled by the coal miner in the course of his
employment. |

The history of dust diseases goes back almost to
the dawn of history - to the Fatherlof Medicine himself,
for Hippocrates in his Epidemics speaks of the metal
digger (metalliferous miner) who he says "has his right
hypochondriun bent, a large spleen and a costive belly,
he breathes with difficulty, 1s of a pale wan complexion,
and is liable to swellings in his left knee". There are
several points of interest here - the constipation (costive
belly) for which the person exposed to dust inhalation
takes aperients, alsc the shortness of breath which is
often the first and maybe the only sign and finally the

swelling of the left knee, which is in all probability



a prepatellar bursitis - what we in Durham call a "beat
knee" .

Again Johannes Agricola in his work De Metallien
(1557) speaks of the necessity of ventilating the mines
and stﬁtes that when the dust is dry it ulcerates the
lungs and produces conswnption, He sbates that in the
Carpathlians there are women Who‘ﬁave married seven
husbands all of whom have died of the disease (Silicosis
and Tuberculosis). Agricola makes the difrerence between
these cases and the combers of silk cakes and sifters of
corn in whom it dries up the throat and lines the pulmonary
vessels with dusty matter that causes a dry and obstinate
cough "- all who live by this trade are short winded and
seldom live to be old. They are seized with orthopnoea
and at the last with dropsy." A good description indeed
of Bronchitis and Emphysema with terminal myocardial
failure. In these last two occupations, corn sifting
and silk cake combing, note that he makes no mention of
consumption . This is noteworthy because even to-day,
as already mentioned, pneumoconibsis is ascribed to
exposure to any and every form of injurious dust. <These
generalisations may have resulted from the publicity given
tg Profeggor Alison, who, when speaking of that modification
of phthisis which occurred in middle and advanced life in

those worlmen who are much exposed to irritation of the
lungs by fine powders says "I have reason to believe that
there is hardly an instance of a mason regularly employed
in Edinburgh living free from phthisical symptoms to the

age of 50." The newer parts of Edinburgh were then being
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built of Craigleith sandstone. Thig industrial disease
was shown by Gulland to persist among Edinburgh masonsg
in this century. (Collis)
Thackran noted that among Lead Miners the men are
not

injured by working ore in sandstone but/ when the ore is

in limestone.

In conmnection with Alison's remarks on "that modifi-
cation of phthisis which occurs in middle and later life”
I would draw attention to the fact that coal miners are
exposed to an excessive degree of a dust composed of
Calcium Carbonate, Calcium oulpnate with l% of Bilica
Dioxide. This dust is deliberately thrown down at the
coal face and the compressed air machines stir it up as
also do the men's feet and the passage of tubs ete. This
operation of "dusting" is done to preclude any possibility
of an explosion after a "shot" is fired. The shot-firing
also disturbs this dust and creates more, and to it is
added the nitrous fumes after the explosion ahd the great
concentration of coal dust whichn is also set up. The dust
used for tnis "stone-dusting" is frequently obtained from
stone sent out of the mine to the surface where it is
crushed for both brick making and "dusting"purposes.
Congsider this and the fact that the miners are under-
going physical exertion and therefore have their mouths
open, and one can realise that chronic pulmonary disease

is excessively common in coal miners.

The stone dust used is fine and floury and one can

understand how it is that a person such as I have described .
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in Case l. can do nearly 50 years work underground and

then develope extensive reticulation of both lungs and

be found to have a sputum pogitive to the tubercle bacillus.
The danger of this type of case working in a confined-space
underground ban also be imagined. As before mentioned,thls
dust is fine and floury and below five microns in gize. It
can be conveyed by air and can be inhaled into the air
passages which are specially constructed to impede the
inhalation of dust, but this dust is so fine that it gains

entrance even to the alveoli. The result in some cases is

Asthma, and it appears to me to be real spasmodic Asthma.

That the inhalation or dust causes Asthma is well lkmown.
Aéricola meantions it as occurring as the result of dust
inhalation among Carpathian miners; Diembrock mentions its
occurrence among stone masons.. Greenhow also mentions it

L

as occurring in Cornish Tin Miners, who he states -"for

the most part become asthmatical about the age of 40.,"

A point of some interest is that these cases seem to
be worse on a Monday morning or after a day or two off
work. They are "tight in the chest" the next morning
but that it gradually works free as the déy goes on. 1he

extra strain on the lung usually causes Emphysema.

About three generations ago, Miners Asthma was very
common among coal miners. "Then in every little mining
village“ Wwrites the Secretary of a Hiners' Association,’
"there was a contingent of old miners past work on account
of difficulty in breathing" - a stage reached usually

between the ages of forty and fifty.
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This is confirmed by Greenhow, wno tells of the ravages
wrought in his day among coal miners in South Staflordshire
by Asthma - “some miners retain thelr health till an

advanced period of life but the greatér number sufier more

or less from asthmatical symptoms before attaining the age

of fifty, and many break down or are disabled at forty to
fifty years of age -- a miner is usually an old man at fifty."
The same observer mentiéns the prevalence of the disease

in the bouth dales coal-field and states that the miners
blamed the fumes from explosives. lle contrasts the condition
with that seen among lead miners and tin miners as one with
Emphysema more frequent with less pneumqnia and while
associated with chronic bronchitis not associated at an

early period of life with slight dyspnoea.

In America Drs. Wainwright and Nichols report that in
1894 - 1904 Asthma accounted for 7% of all deaths among
coal mineré as compared with 1.6% amongst all occupied
males. They further report that the condition as seen
amongst coal minérs is one of Chronic Bronchitis and

Emphysema.

I would remaric, however, that wahile Chfonic Bronchitis
and Emphysema are both very common pulmonary complaints
amouﬁgst coal miners, yet there areseveral cases of
undoubted spasmodic Asthma which I can 6nly conclude are
cases of this long defunct Miners Asthma returning again.
Cagse 4. 18 a case in point - a coal cutter on the arc-wall
'whemadust is everywhere,both stone and coal, and conditions
are very much enclosed. e worked thus for about fourteen

years and then had to give it up and come to the surface
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on account of these frequently recurring attacks of
spasmodic asthma. He has been skin tesgted and was found
to be sensitive to mixed inhalants. He has been désensitized
viith mixed inhalants Bencards, with peptones alsc but with

little improvemeﬁt.

Collis in his Milroy Lectures states "synchronous with
improved ventilation in the mines the disease has disappeared
in this country. <YThe opportunity of ascertaining what was
the determining cause has gone, and also of obtaining a good
clinical description of the condition, but thé following
note sent me by Dr.J.Taylor of Chester-le-Street, suggests
that coal miners asthma was true spasmodic asthma. Dr.%laylor
writes - "One cage only do I recollect - the breathing was
carried on by the respiratory muscles of the chest, and the
diaphragm did not enter much into the mechanism of inhaletion.
Ihe patient suffered at all times, but a windy day always

seemed to initiate an attack."

If the supposition is correct that coal miners asthma
was true asthma, possibly the miners were correct in ascribing
it to fumes, especially as Oliver has pointed out they would
be nitrous fumes, and in that case the disease should not be
classed as a true pneumoconiosis. The disease, however,
common ags it was, has passed from our midst and conjecture

i

as to its cause is idle.

I have guoted Collis at some length, chiefly because it
is my contention that Miners Asthma is returning, but 1

would like to comment on his beautiful command of English.

That Miners Asthma is returning to the coalfields is
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not my opinion only, it is shared by many others. At a

recent meeting in Newcastle-on-Tyne which I attended it

was noted there too by the Emeritus Profegsor of liedicine

in Durham University Dr.Hume. At this meeting which was

only a small gathering and was addressed by Dr.C.L.Sutherland,
Chief Medical Officer to the oilicosis Board, it was noted
fhat there had been a return, or a threatened return of the

old Miners Asthma.

The reasons for the return of this condition have been
gone into later - it would sufrfice to say that probably the
increased employment of mechanical compressed air contrivances

may play a part.

bl B R R &
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REVIEW OF PREVIOUS PUBLISHED WORK,

Thackrah 1831 in his book upon occupational ill health,
recognised that colliers were subject to asthma. It should
be pointed out, however, that the term Asthma was used to
designate any form of pulmonary disease attended by dyspnoea
arising from théir occupation. In 1836 a number of fatal
pulmonary - cases were described by Thomson. I¢ stated that
the chief symptoms were dyspnoea and cough with sputum at
first mucoid and later black - the characteristic 'black
spit'! The progress was slower, emaciation less severe and
absence of hectic fever difrerentiated it from Tuberculous
disease. This description could be applied to several cases
that I have seen here, including two which have eventually

died of Tuberculosis.

Again Cox 1857 writing on diseases of coal miners
divided their compleints into (a) Asthma (dyspnoea)
(b) Bronchitis present with the asthma, (c) black spit and
(d) Tuberculosis consumption. From these extracts it is
evident that chronic pulmonary disease was present in coal
miners in the first half of the last century. It is not
mentioned whether one clinical entity was accepted or
whethér there was a group of entities. Most writers seem
to have agreed,however, that coal dust or coel dust and

stone dust were the immediate causes.

Green@ow stated that 'miners asthma' was a chronic
bronchitis analogous to that of Cornish miners but with
emphysema more freguehnt, and pneumonia, followed by break-

ing down of lung tigsue, less common.
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‘I would like to add at this point, that
frequent attacks of pleurisy and atypical pneumoniea
are a common feature in the history of the cases that
I have examined myself. Also, on the infrequent occasions
of an ‘autopsy in an old retired miner, one almost always
finds a very thickened pleura - so much thickeneéd, indeed,

as to cause a dull percussion note on examination.

Later, however, towards the end of the last century,
a curiously complacent attitude seems to have been uniform
amongst all observers. I'or example, in Allbutt and Rollestons
System of liedicine (1909) 5ir Thomas Oliver states that
although there was a high incidence of pulmonéry trouble
among coal miners in the past, that now conditions had so
much improved, that coal mining was a healthy occupation.
He further stated that 'Coal Miners Phthisis' or Anthracosis

is on the decline in this country. =

Further, in 1914, in the Milroy Lectures on the Hygienic
Aspects of Coal Mining, Shufflebotham stated that prior to
the Coal Mines Regulation Act 1911, which, among other things),
required improved ventilation and control of shot-firing,
one of the prinéipal diseases from which coal miners
sufiered had been fibrosis of the.lungs or miners phthisis
as described by Greenhow, but that at the present time in
Great Britain, fibrosis of the lungs among miners could be
said to be practically non-existent. Ie gquoted certain
evidence given by physgicians before the Departmental
Committee on Industrial Diseases in 1906. He further

stated, however, that infiltration of the lung with coal
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dust was still prévalent although it did not seem to entail
disablément. shufflebotham called this infiltration
'Anthracosis' using the term differently from the earlier
writers. Indeed he seems to have used it in the sense
whieh I think is correct, if I may so presume, for although
like all other students of my time I was brought up to believe
that Anthracosis was a harmless disease, 1 havé since had
reason to revise that opinion. Anthracosis is a diéabling
disease and it 1s only recently, that out of the confusion
of radiological reports such as'peribronchial'fibrosis'
'peribronchial infiltration' diffused mottling etc, the
condition of'dust reticulation' has emerged about which

more later. Lt does seem worth emphasizing, however, that
ohuf flebotham was correct in describing this infiltration
of the lungs with coal dust as Aﬁthracosis, although, i
think he was wrong in stating that it did not cause any
disablement,for I think that it causes a fibrosis along

the peribronchial lymph channels which, in turn, causes

a Bronchiectasis or bronchial dilatation with symptoms of
dyspnoea.

In 1922 Mavrogordato stated similar views and in the
following terms "It is well known now that colliers do not -
develope 'miners phthisis' and that they are very well
placed with regard to respiratory diseases in general...

.. The collier was not always free from chest trouble;
colliers asthma was a by-word and old established
pathological museums have specimens of miners lungs show-

ing fibrosis."

My experience has been that most miners lungs show



*

16.

evidence of fibrosis - again we come uvupon such terms as
peribronchial fibrosis, in other words the coal dust
acting as an irritant causes a fibrosis in men who have

been exposed to it for many years.

More recently a working miner himself has written of
"our greatest fear Silicosis and its black twin Anthracosis."
lhis again is using the term Amthreeosis in its malignant

sense as opposed to the earlier benign idea of Anthracosis.

Dr.J .o. Haldane's views have held great weight since
they were published same forty years ago. e had previously
associated the excessive death rate from 'miners phthisis'
among Cornish Tin iiners with the inhalation of stone dust
by the rock drillers (Haldane, Martin and Thomas 1904).

Also in 1909 he had brought to the notice of the Royal
Commission on Health and Safety in Coal Mines the possible
danger of similar rock work in coal mines. Haldane also
noticed that there was a relative excess of deaths among
the older age group of miners from bronchitis as a whole..
e suggested that this relative excess might be due to
physical exertion and consequeﬁt over breathing and that
the much greater amount of bronchitis some decades previously
had been due to worse ventilation which caused Cop and
increased respiration. This strikes a personal note
with me as my own grandfather had been subject to: attacks
of Bronchitis and Asthma from the age of fifty and finally
died of this condition. I should add that he had been
Manager of a coal mine all his life and he attributed his

condition to defective ventilation in his early years in

the minesg.



17.

Haldane,however, adduced evidence from which he argued

. the present relative excess, of Bronchitis, among coal

miners was not due to dust inhalation as he stated "there

is no real statistical evidence of harm resulting from the
inhalation of coal or shale dust in the quantities breathed
by miners and a strong presumption that the dust they breathe
protects them from serious dangers." He recapitulates

"coal mining in this country is a very dusty occupation

but there is no evidence in the mortality returns for either
young or old miners, that dust inhalation has hitherto

caused appreciable danger to life in British coal mining."

It should be borne in mind, however, that'Bronchitis'
is a crude heading and that many cases (before 19292,
would be retqrned as Bronchitis which, to-day, would be
diagnosed and certified by the practitioner as Pneumoconiosis
or Silicosis, for even just prior to 1929 X-Rays of the
chest were not as lightly taken as to-day. In addition there
has been a gradual change from the heading of Bronchitis
to that of Chronic Interstitial Pneumonia. This latter
contains all the occupational lung diseases returned as such.
A second criticism might be that overbreathing due to
increased COgo or to physical exertion might result not only
in overstretching the lungs but also to increased inhalation
of dust.

Later in 1931, Haldane held to his original thesis that
"it seems practically certain that inhalation of coal dust
or shale dust must cause Bronchitis." He still held that
the mortality among older miners from Bronchitis was '

connected with mascular exertion and that even if no dust
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inhalation accompanied coal mining the mortality from
Bronchitis would probably still be as high." He

further affirmed that there was no evidence apart from very
exceptional conditions that coal miners suffered from
Silicosis. He did suggest, however, that in a lung
previously damaged by Bronchitis, Emphysema or Phthisis,

in which the elimination of ipspired dust would be interfered
with so that local accumulation of dust might occur, which

in turn, might produce a scattered fibrosis giving an X-Ray

appearance similar to silicosis.

To the end of his life Haldane maiantained that many
cases officially diagnosed as wilicosis in coal mineré were
previously cases of either Bronchitis or ordinary Pnthisis -
the collections of dust with such extra fibrosis as is found

in X-Ray examinations being due to paralysis by bronchitis

of the normal process of dust elimination.

Kettle, hbwever, held that there was no evidence that
chronic bronchitis interfered with the elimination of dust

inhaled into the lungs.

Gummins algo made the point that Bronchitis was often a
label of convenience obscuring a case of Anthraco-silicosis
or pPneumoconiogis and that deductions from mortality statistics
of 'Bronchitis' might therefore be fallacious.

This last, is in my opinion, a point of some.practical
g importance,'as one orten comes across cases of what appgar
to be chronic Bronchitis and who manage tb keep going on
some form of light work. Yet when investigated, these cases

reveal evidence of Fneumoconiogis. If these cagses are off
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work they are labelled Chronic Bronchitis for if
Pneumoconiosis was put on their certificates, endless
examinations and a prolonged period off work would be the
result, so that the patient is frequently loathe for any
‘other diagnosis to be mentioned. Added which the diagnosis
of Pneumoconiosis esannot lightly be made - certainly not
without X-Ray evidence, and clearly patients are frequently
unwilling to go to the trouble of X-Ray examinations if they

feel fairly well and can manage light work. .

Thus by the end of the War of 1914-1918, Anthracosis
had come to be considered by -many as harmless and a relic
of departed pathological conditions assoclated with faulty
mining conditions of the past. DBut it wasabout this time
that radiography began to have an increasing use in the .
diagnosis of chest diseases. Thus in 1925, attention was
drawn by X-Hay examinations to serious lung disease among
coal workers in the Somerset coal mines - a condition similar
to Silicosis was diagnosed. At the same time radiological
and clinical examinations were carried out on one hundred and
- thirty workefs in the South Wales coal-field. In these
cases marked alterations were found as the X-Ray films
included mottling and diffuse shadows. These were very
similar to those found in cases of Silicosis. The incidence
was found to increase with length of employment. It was
found that meny of the cases were quite able to carry out
their employment but they were considered to represent a
definite impairment of lung structure and to invoivé an
increasing respiratory disability, for example, by shortness

of breath. This last is always a feature and is present in
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all my series of cases. It is also a frequent complaint
among coal migérs who do not show any other sign or
gymptom and it seems to me that dyspnoea is the first
gymptom and it is caused by an Emphysema (usually basal
in origin) caused by fibrosis and sustained high intra-
alveolar tension by men undergoing strenuous physical

exertion, as it 1s amongst the piece-workers that these

conditions are commonest - or such i1s my experience.:

Enid Williams 1933 examined one hundred miners - half
anthracite and half non-anthracite of the older age groups.,
and found that though their physigque was good, the great
majority of them had chest symptomé (mainly dyspnoea, coﬁgh

and sputum) .

similarly Jones (1936) differentiated between the
classical s5ilicosis of rock workers which ran a rapid
course, and the more common cases among miners.which were
difficult to diagnose without X-Ray examination. Many of
these cases were'formerly probably called Bronchitis and the
chief cause of absenteeism émong ﬁiners is Bronchitis with

probably Lumbar IFibrositis a close second.

oymptoms of Pneumoconiosis:- The intial step in the

process in all my cases seems to have been s state of
breathlessness on exertion. This would appear in a hard-
working man who had always previously been healthy. He
wbuld find that he was unable to keep up with his fellows,
and had to stop and get his breath. They frequently

compl ained that the dust was bothering them more than

usual. The onset appears to be falrly acute, although it
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also appears to take many years of exposure to produce it.
the miner would then develope the sense of constriction in
the chest with dyspnoea and slight cough. In most cases the
man would be a Goal-cutter, I"iller or Stone-man. FIrequently,
however, they were chot-firers of Deputy-overmen. All these
types of coal workers are exposed to great coancentrations of
dust. It is difrficult to generalise on the dangerous types
of work underground, however, for the men have changed their
work so often. sometimes they boast of having done every
kind of work there 1s underground so that it is difficult to

place the appropriate blame.

Reason ror dyspnoea in coal miners over forty years

of age:- This, as already noted, is exceedingly frequent in
mining districts. A man may be of good proportions, well
developed and well nourished and yet be exceedingly breath-
less. It is worthy of cménent as one never sees 1t in text-
books. All one finds 6n physical examination, is possibly
a slight degree of Emphysema. It is rather remarkable that
the men Themselves do not appear to take undue notice of it,
putting it down to repeated 'colds in the chest', to war

service i.e. war gasses, or to accidents.

Ihis dyspnoea is quite genuine. I have watched them
inh the street and when they were in ignorance of being

observed, and they never varied.

They frequently have had an accident to the chest,
usually a crushing accident, or they have an Influenzal
attack or a 'cold! after which ﬁhey do not seem to regain

their strength. Eventually they find their way to the
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Tuberculosis Dispensary, and on radiological examination,
they are found to have some such condition as 'peri-
bronchial‘fibrOBis: 'peribronchial infiltration' 'diffuse

mottling’ or the reticulation stage of Silicosis.

Thus, as I repeat, the first sign is dyspnoea and the
onget may be rapid although insidious in its initial stages.
The incidence of these cases is rising and has risen

considerably of late.

bt A R R
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COMPOSITION OF DUST IH COAL MINES.

otone dust is used as a sort of prophylactic against
explosions in coal mines, being sprinkled copiously all
over the coal face and around the neighbournood, so that
the floor is about 2" deep with this stone dust and even
the miners themselves are covered with it. Their feet kick
it up and when the 'shot' is fired this stone dust is well
mixed with coal dust. One has already said that if
coal dust is innocuous, tnen coal dust admixed with stone
dust is not, and produces the pulmonary disease from which
miners suffer. It is always, it seems to me, the men who
are employed in connection with shot-firing, such as Stone-~
men, Coal-cutters, Deputies and Fillers who develope these

chronic pulmonary diseases and especially Anthraco-silicosis.

After shot-firing, while the air is still thick with
this coal dust cum stone dust mixture, the men have to work
clearing up the results of the explosion - thelr. mouths
are open, their intra alveolar tension is raised as they
work, their respiratory rate i1s increased so that a heavy

concentration of the mixed dust is inhalede.

Having obtained a sample of this dust which is used as
above described, I had it analysed and the composition is

as follows: Average Analvsisg.

o
%
Calcilm cal‘.bonate.l...ll.l....l..l....l..g!?.'?g

Calelum Sulphatessnessssvecninesinmvvseses el
Magnesium Carbonateececsscsceccsssssssses0,70
1“erlr.ic Oxide..........l..ll...l...ll.....oo.oa

Aluminium O:{ide.-........--........-.....00.15
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aof
o

5ilica...................................01105

MoLgturBescsessecsssssssesiansassassessiosadle0
Thus the silica concentration is just over 1%. It may
be remarked that this is too small a concentration to be
harmful , but several boints must be remembered. In the
first place, as I have already stated it is, in my opinion,
the coal dust plus stone dust that is harmful, and the effectl
of the above mixture plus coal dust on the lung is unknown
precisely. It is only for about eight years that this
prophylactic atone dusting has been used, and, let it be
noted, it is only recently that the return of the long
defunct 'Miners Asthma' has been noted also. ihether the
above mixture hag any effect chemically on the human lung
a8 sSilica Dioxide has, is unknown. It may be that the
mixture has a faculty for dissolving elastic tissue and
replacing it by fibrous tissue thus producing the dyspnoea

and pulmonary fibrogis so often met with in coal miners.

Another factor is, that although the human lung is
speclally designed for getting rid of inhaled foreign
matter such as dust, yet there is a limit to this, and
the continuous inhalation of dust ovér a period of many
years must produce an embarrassment of the cleansing
system of the lung with the lymphatic system packed with
mixed dust, so that possibly both a chemical and-
mechanical irritation are set up producing reticulation

of the lungﬁfields.

Lagtly one should remember that Coal-cutters either
cutting through stone or Drillers boring through stone

may have much heavier concentrations of Silica thrown back
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in their faces from the exhaust of the compressed air
operated machines. In the case of electrically operated
machines, this is not such an important factor. They may
bore through Silica rock and have large concentrations of
silica dust around them. ouch men may of course develope
a ciassical oilicosig and it is not about such cases that
I am here concerned but rather with the coal miﬁer who
developes chronic pulmonary disease, whéther it may be
Emphysema, Bronchlitis, Pulmonary Fibrosis, Bronchietasis

or the reticulation stage of Silicosis itself.

In connection, however, ﬁith the coal miner who
developes Silicosis and later Tuberculosig, it is frequently
only the Tuberculosis which is diagnosed. The result is
the man does not get any compensation and it is with the
early diagnosis that Iam interested. Et lg-in-thlsg
connection that the Ministry of IFuel and Power have
announced the publication of a report of the advisory
committee on the treatment and rehabilitation of miners

in the Wales regionusuffering from Pneumoconlosis.

I should add that according to the Coal Mines Acts
(Precautions against Coal Dust) Modification Order,1939 -
the incombustible dust used in the stone dusting operation
should be :- (a) of such fineness that, of the dry dust
- which passes through a 60 mesh sieve, not less than 50%
by weight and except with the permission in writing of the
Board of Trade, not more than 75% by weight shall pass
through a 240 mesh sieve, and (b) of such character that
1t is readily dispersable into the air and, when in use in

places when 1t is not directly wetted by water from the
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strata, does not cake, but is dispersed into the air when

blown upon with the mouth or a suitable appliance.

In this Act quoted above, it is stated that no dust
shall be used for the purpose of complying with these
Regulations of a kind which may be prohibited by the
Board of Trade on the ground that it is likely to be
injuridus to the health of persons working in a mine. It
further lays down that samples of the dust shall be systemat-
ically collected and analysed, and that the number of such
samples shall not be lests than ten to the mile. These
samples are supposed to be ccllected monthly, except in
the case of certain roads where it is only collected once

in three months.

Iwo kinds of dust are inhaled by coal miners. One
is the coal dust itself and the other is stone dust from
strata above or below the coal seam. Usually the latter
consists of shale, limestone or fireclay and which form
stone dust especially during coal-cutting. operations.
Frequently the stone dust consists of silicates or limestone.
In this distriect the percentage of stone dusf is high, which
probably accounts for the fact that in all its one hundred

years history, this mine has never had a serious explosion.

In coal mining, each district seems to have a different
mortality from respiratory diseases. Thus in the mine in
which 1 am.esﬁecially interssted, the incidence of respiratory
disability is relatively low, whilst in another mine not
four miles away it is high, and in this latter mine, numerous

cases occur of reticulation, nodulation, coarse mottling
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and massive shadowss.

The diminished incidence of pulmonary tuberculosis
in coal miners has persisted for generations. In old
statistics viz.1849 - 1853 it is no less marked then now
(J«S.Haldane). Thus one can only conclude that the inhalation
of coal dust seems to prevent tuberculosis.  When dusty
alr is inhsled much of it is deposited on the moist walls
of the nose and respiratory passages and ohiy a very small
part of it in the finer bronchi and alveoli. Thus expired
air is practically free from dust. A fair proportion of the
inspired aiy however, does reach the alveoli and is deposited
there.

All the air passages of the bronchi are lined with
ciliated epithelium and the action of the ciliary stream
sweeps the dust out of the air passages until it can eiﬁher
be swallowed or expectorated and thus eliminated. Even
the finer dust which reaches the alveoli must be eventually
eliminated or otherwise-the alveoli would finally become
choked with solid particles of dust. In coal miners the
elimination of coal dust goes on for weeks even after they
have ceased working - as shewn by their sputum remaining
black.

Microscopical examination shows that the dust particles
are largely engulfed by certain large cells in the alveolar
walls known as phagocytes. These cells have the property
of taking up-and destroying living bacteria. Many of these
dust cells are found in the sputum and in the bronchial
secretions so that they evidently wander out of the alveoli

and up the bronchi. Again others find their way into the
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lymphatid vessels and are found in lymphatic tissue

around the bronchi. Many are carried on to the lymphatic
glands about the root of the lung, so that in time the

glands become highly charged with dust. It is not known

what definitely happens to the dust particles in the lymphatiec
glands - poséibly they pass into the blood stream or are
excreted via the alimentary canal at some point. Incidentally
if the dust particles do gain access to the blood stream,
would this cause those serious attacks of what appears to

‘be spasmodic asthma that one sees so frequently in coal miners?.

With certain kinds of dust, the elimination mechanism
gseems to fail and these are, of course, the dangerous kinds
of dust.

In the case of some dusts - coal dust for example;'
when a miner is away from the dust for a long time fhe
lung cleanses itself, but with the dangerous kinds of dust,
part oﬁly is elimiﬁated. The remainder is collected in
dust cells which are found in groups on the alveolar walls.
At the same time other changes have begun, of which one is
the developement of fibrous tissue with consequent distortion
of the.lung structure and loss of elasticity in the lung
(J.5.Haldane) . '

This last is a factor of great importance,in my
opinion, as it exﬁlains the almost universal occurrence of
Emphysema in coal miners; Oné cannot exgmine a coal miner
of over fort& years of age without finding some evidente of
Emphysema and in some individuals there are gross findings.
The packing of the lﬁmphatics with coal dust seems to

initiate a-foreign body reaction or fibrosis which causes a
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loss of élasticity in the lung and consequent fibrosis.
This causes great dyspnoea and distress as in the second

cage of my own series - besides others.

fihen large quantities of a harmless dust are inhnaled
inflammatory reaction and permanent damage to the lungs
is caused, so that the difference in the different effects

of inhaled dusts is only one of degree.

I think that in recent years the coal mines have become
more dusty due to mechanisation and that the lungs of the
present day miners are overloaded with coal dust and to a

limited extent with certain kinds of stone dust also.

One may infer that it is only because the amount of
dust inhaled is in actual practice moderate that ill effects
do not in practice arise from the inhalation of what are

usually regarded as 'harmless' dusts.

One may ask why it is that certain dusts are relatively
harmless, whilst others are definitely harmful, and the
answer ig that the harmful dusts are only eliminated from

the lungs with great difficulty.

When the writer was an undergraduate, it was considered
that silica and gquartz, because of the sharpness and angularity
of their crystals produced a mechanical change in the lungs
which caused a fibosis. It is of course well known that
dusts which are harmful to humans break up into sharp frag-
ments. One would therefore expect that all hard stone when
ground up would be harmful, and that gquartz, sandstone_etc.

would be‘equally harmful if inhaled in a relatively pure
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form and when mixed with other dusts. Buch,.however, is

not the case - only quartz in an almost pure form yields
dust which is dangerous and this is found as millstone

grit, ganister, flint and sandstone. The only exception

to this is true granite which consists of guartz, felspar
aﬁd mica, gnd many men engaged in dressing this stone suffer
from Silicosis. There is another type of granite which is
worked in quarries in Englaﬁd and ig of quite a different

character as it does not produce a'dangerous dust'.

In the Cripple Creek gold mines of Colorado, bthe gold
occurs as an intrusion through granite and this rock contains
over 70% Silica free and ;ombined and yet gives a dust which
is relatively harmless. The dust of ganister which is almost
pure Silica is very dangerous, but Collis has published an
instance where ganistér dust used with fireclay to make
ganister bricks causes no trouble. <The reason for this
would appear to be ﬁhat along with the quartz there is
inhaled a quantitﬁ of amorpnous dust derived from the local
'country' dust. (J.3.Haldane - Effects of dust inhalgtion
in Mines) . ’

In the evidence of the Royal Commission 1864, it is
stated that in Cornish mines where the lode passed through
a slaty rock known locally as 'Killas' the miners did not
suffer from phthisis, but that only when the lode passed

thrdugh granite did they contract Silicosis and Phthisis.

ihe original theory of mechanical irritation is on the
whole, difficult to believe. Minute particles of fine dust
one might think could hardly do a great deal of damage

A
although Wy packing the lymphatics they may produce a
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foreign bbdy reaction or fibrosis. Apart from this,
'however, it has been found that precipitated Silica
remaing in the lungs and causes changes similar to those
produced by quartz dust, (Carleton)

In the production of Bronchitis, however, it is likely
that mechanical irritation is a point of considerable
importance.

Gye and Kettle found that soluble colloidal silica
when introduced into the body, has injurious local and
general reactions, also that silica dust introduced locallﬁ
is both injurious and renders a tissue more liable to
tuberculous infectioﬁ. They suggested, therefore, that
the injurious action of 5ilica is due to it going into
solution gradually and as a result poisoning. the phago-
cytic cells in the lungs,or so effecting them, that theyl
are unable to resist tuberculous infections. If this were
s0, however, one would expect that such dusts as shale,
which contains 50% silica, would cause serious effects
which is, however, not borne out in practice. Also the
behaviour df other typeé of stone dust which are harmless
in practice although they contain 70% Silica, would be

difficult to explain.

One must conclude, therefore, that dusfs which pro-
&ube fibrosis or-phthisis are harmful in proportion as they
are physiologically inert. One formulates the theory that
a dust particle engulfed by a phagocyté simply remains in
the cell and interferes with its vital procegses and if
enough particles of dust are engulfed the cell is eventually

killed not be any direct toxic action but simply 5y inter-
fering
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with the physiology of the cell.

Coal is a very insoluble substance but it has the
property of taking up or absorbing large quantities of
nitrous rumes, methane or other gas, and giving them off
again in a current of alr. Possibly it is the result of
inhaled coal dust giving off other substances which it has
absorbed that accounts for the fact that inhaled coal dust
stimulates the process of dust exeretion. Other non-

" crystalline dusts besides coal dust possess the property
of absorbing substances which are égain given off to water
not containing them and it is for this reason that other
dusts are capable of stimulating the process of dust
elimination.

From this one can deduce that oSilica is not dangerous
because it is Silica, but because it is physiologically
inert and incapable of exciting the process of dust
elimination., This then would apply to dry crystalline and
completely insoluble dust and Arnold and Beattie found that
in animals which had inhaled emery powder, results similar

to Silicosis were produced in the lungs.

= Recently it has been stated (Brit.Med.J.Nov.4th 1944)
that oilica exerts its ianjurious effect upon animal tlssue
through a slow transformation into Silica Acid and further
coes on to say that Denny kobson and Irwin(Canad.lMed.Assoc.
J,1937. 1) thought that if the solubility of silicious
material retained in the lungs could be sufficiently
reduced, the usual fibrotic response could be diminished
or prevented.

This was the beginning of the modern treatment of



35

Silicosis with Aluminium powder which, when inhaled,
rendered Silicious material ingoluble in vitro by coat-
ing the silica particle with a thin film of gelatinous
hydrated alumina, which, on drying, formed crystalline

$-aluminium monohydrate.

Attempts have therefore been made to prevent Silicosis by
mixing quartz with metallic Aluminium dust and thniz is at

present on trial,

Before the practice of preventing explosions in coal
mines by adding shale dust to the coal dust normally present
was introduced, Haldane wag asked to meke enguiries into
the experience of men who had been exposed for many years
to the inhalation of shale dust. 'Alsp to enquire into the
experience of men exposed to the dust from coal cutting |
machines when cutting thirough rock or strata adjacent to
the coal seam. He, Haldane, stated fhat no ill effects
were noted from this and concludes by saying " there are,
therefore, no-grounds for apprehending any ill effects
from the increased percentages of shale dust which are now
everywhere being applied‘underground in coal mines, although
this shale dust contains over 50% of free and combined

Silica including about 35% of free Silica or quartz'.

Such were J.5.Haldanes views on this stone-dusting
as it is called, but I would call attention to the fact that
this dust reticulation of the lungs,or pneumoconiosis,
as now found in so many coal miners and which leads to
mich incapacity, was not then recognised as qﬁalifying

for compensation under tne Workmens Compengation Acts.
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The flood of cases which this recognition has releasgsed
has reﬁealed very clearly that the shale dust and other
stone dusts used to prevent explosions iﬁ coal mines, has
a very deleterious effect on the miners lungs. It is a
practice which, when persisted in, leads to dust reticulation
of the lﬁnga and even masgive shadows on radiological
examination. ;

Haldane does qualify his remarks by stating that
before stone dust of any kind is used neither human
experience or experiments on animals should place it under
any suspicion of belonging to a harmful claés‘of dust and
he further remarks that “"even the most harmless kinds of
dust may become harmful if inhaled for long in large
quantities".

It is my opinion that we are now reaping the result.
of the long continued inhalion of shale dust which has been
so liberally used in coal mines to prevent explosions. The
coal dust in it may stimulate the process of dust elimination
from the lungs, but not all the Silica will be eliminated
and it is this stone dust which is causing the X-Ray picture
seen so frequently to-day and which is recognised as-dust

reticulation of coal miners.
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. THE RELATION BETWEEN DUST INHALATION

AND
RESPIRATORY DISEASE.

To establish this relation among coal miners some
reference to the nature of the dust to which these men

are exposed 1s necessarye.

shuf flebotham remarked that fibroid lung is rare
amongst coal‘miners and anthracosis ?oes not seem to s
entaill diséblement, but he pointed out that coal miners
are exposed not only to coal dust, but also to dust of
the strata in which the coal is found. Also, Oliver has
remérked that when a coal miner's lung shows marked fibrosis
it is an indication that the individual has worked in a
coal seam that contalned a quantity of stoné - 1t 1is the-
stone dust in the coal, not the coal dust itself, which
ig the cause of the fibrosis. As Belt has remarked, the
coal miners lung is, in a very real sense, his occupational
log book - it retains a quantitative and indelible record
of the mineral particles breathed during life and after

death, as Cummins,1935, says, it coanstitutes a sort of

palimpsest of the industrial history.

Probably the prevalence of the respiratory disease
amongst coal miners is the character and the amount of

the stone dust presente.

The inflﬁence of coal dust itself has been investigated
in America by Drs.Walnwright and Nicholls. These workers
having first previously agreed from statistical and other

evidence that coal miners are singularly free from phthisis,
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exposed guinea pigs for about two months to the inhalation
of coal dust and then injected a culture of tubercle bacilli
into them. such anthracosed animals developed extensive:
tuberculosis of the abdominal viscera and of the glands

around the tracheal injection but the lungs were free

whilst control animals developed extensive tuberculosis of

the lungs and abdominal viscera.

ocuch facts are evidence that coal dust protects in soﬁe
way from phthisise.

At the outset, thereforé, the form of repiratory disease
which follows on dust inhalation is found to vary and
Bronchitis which occurs in excess whenever there is exposure
to injurious dust appears to be pér excellence the chief
of the pneumoconioses.

The importance of Bronchitis as an indication of the
injuriou; properties of a given dust has been over-looked
somewhat for two main reasons viz:

(1) The excessive mortality from phthisis in some
dusty industries has overshadowed it.
(2) Bronchitis isacomplaint which advances slowly

and though causing incapacity does not cause

much mortality during the working period of life.

Leaving aside bacterial infection, the cause of
Bronchitis is stimulation of the Bronchial mucosgs. This
causes congestion and inflammatory hyperaemis of the walls
of the air passages so that an excessive exudation of mucous
results. Dust is inhaled and rests on the walls of the

bronchi and to be removed must be mixed with'mucous and
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be wafted back by the ciliated epithelium and expectorated
as mucous. If a patient, therefore, has a black spit, it
can almost be taken for certain that his ciliated epithelium
is working well and that his mechanism for the removal of

dust 1s functioning satisfactorily.

To bring about the removal of the dust, however, a
large excess of mucous has to be produced and this has to
be increased with the amount of dust present. Obviously,
therefore, if this dust is increased beyond physiological
amounts and degeneration and destruction of the ciliary,
mucosa will occur and at the same time by freguent cough-
ing a ballooniﬁg of the alveoli is produced, causing
Emphysema and by dilating the bronchi whose epithelium is
deéenerated, a condition of Bronchieétasis could be produced.

This‘cduld be the etiology in Cases 2,3,6,13,15 and 2l.

Coal dust aslone does not cause Bronchitis, but coal

dust with an admixture of stone dust can-and does .

In addition to the irritation caused by the inhalation
of dust in coal miners, one must also remember the irritation
by fumes from explosives and the varliation in temperature in

difrerent parts of the mine and different humidities.

There are various methods of estimating the concenfration
of dust in a given sample of air - the commonest_method
being by means of the koniméter which is simply a piston
working in a cylinder of about 2.5 cu.ins. The piston is
depfessed and the cylinder filled with air drawn in from
outside'— the dust impinges on a plate made sticky with

gelatine. This 1s the method used for sampling dust concen-
- trations
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on the Hand Mines in oouth Africa. ﬁy means of this

instrument a 'snap' sample can be taken.

It should be noted that in the case of these dusts
that chemical and physical activity are both increased by
fine division. Very large dust particles are'probably of
little pathological significance and in taking dust samples
the particle count ( that is the number of dust particles
in a given microscopic field) seems to give the most valuable
information.

omall particles are more injurious than large and the
smaller the particle the more injurious it is. To be patho-
logical the particles must be three microns or less in dia-
meter.

The foregoing remarks apply particularly to the silica

content but also to any dust that is inhaled.

It would appear that the size frequency of the dust
particles in the lung sections are not unlike the average
size distribution of the dust in the air in coal mines.
Few particles over three microns are observed in the air,
and few parbicles over that size are found in the lungs.
-Mavr@gﬂdﬁ£0,194o, regards particles of five microns or less

as dust of fibrosis producing size.

R R R R T R e T e
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THE PROBLEM OF CHRONIC PULMONARY DISEASE

IN
COAL MINERS.

Chronic pulmonary disease is a problem among all
mining communities and 1is a well known clinical condition
to all practitioners in mining districts. 1in 1934 it was
officially recognised as an incapacitating disease and
compensation was paid under the Workmens Compensation Acts.
This, however, had the effect of releasing a flood of cases
so that the number of cases receiving compensation has mouns-
ed rapidly until pulmonary disease in coal miners has become
a question of national importance. The number of cases in
the coal mining industry has risen from 229 in 1933 to 1,279
in 1938, This rise hasg, I believe, continued since, and it
is my own impression that it would be higher still if praéti—
tionefs were more‘aWare Qf the condition and especially of
the earlier stages of it. As so often happens, however,the
condition is labelled Chronic Bronchitis and left at that,
and Ehe men themselves seem curiously comvlacent about it.
It has surprised and startled me in golng over this ground
for the purpose of this Thesis how many cases one can find

if one is on the look-out for them.

That the miner can, and does, die froﬁ this pulmonary
condition is evident by the frequency of deaths atbtributed
to Silicosis in the different industries d4s supplied by
Bridge(lQBSJ in an analysis based upon data from death cgrti-
ficates. In this analysis, 41.2% of the deaths attributed
to Silicosis £n England and Wales in 1938 were assigned to

the coal mining industry.
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The rise of numbers of new cases of Silicosis for
the coal mining industry between 1933 and 1938 probably
is not so much due to an ineressed number of new cases as

to the recognition of disease already present.

The total amount of compensation paid out to osilicosis
cases in 1933 was £24,000 out of £109,000 paid for the whole
country. In 1938, however, the corresponding amount was
£138,000 out of a total of £231,000. ’

One must bear in mind in connection with chronic pul-
monary disease in coal miners that only cases which satisfy
certain limited diagnostic and legal criteria can be officially
regarded as cases of Silicosis and it is my impression, that
a condition peculiar to coal miners exists which is now called
Fneumoconiosis, because the condition is due to the inhalation
over long periods of time of coal dust and to a lesser extent
of stone dust. This condition of Pneumoconiosis is character-
ised by two main symptoms which are cough and dyspnoea. The
main features found on examination are Emphysema (espedally
basal emphysema) and pulmonary fibrosig found on radiological
examination.

In all the cases which I have studied for the purpose
of this paper the diagnosis has almost invariably been Ghronic
Bronchitis and -Emphysema and it is only when further radio-
loglcal examination has been ecarried out that a condition of
pulmonary fibrogig analogous to early Bilicosis has been
found.

It is my impression that these cases are only found in
men who are exposed to coal dust, silica dust and other mineral

dusts for considerable periods. Thus a man who commences
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work in the mine at fourteen years may only exhibit symptoms
twenty, thirty or more years later - a fact which rather
tends to mask the condition as the patient is not likely

to blame his working conditions when he has been exposed

to these conditions maybe for thirty years. Another factor
of importance is that the condition is very insidious and
steals upon the patient very gradually so that it ié only
wnen he finds he cannot carry on the work he is accustomed
to, that he seeks advice. Even tnen it is frequently only
to invoke the aid of the practitioner to secure lighter

work for him without much mention of the dlsabling factor.

I have frequently been struck by the frequency of
occurrence of a man previously non-complaining and robust
wno suddenly discovers that he has become incapable of
carrying on his work by reason of dyspnoea. When kept at
regst and especially in the open air, he makes an apparent
guick recovery and may return to work and carry on for a
while, but he is never again capable of carrying on his
previous occupation and becomes a frequent industrial
'absentee' or 'casualty'. If he persists in attempting :
to carry on work underground, and I may mention that in my
experience miners are curiously conservative in their out-
look, he quickly becomes completely dyspnoec and finally

bed-ridden and dies from congestive cardisc failure.

These are all ones own personal impressions and therefore,
not of much importance, but they coincide in many respects
with those of my late father who was also in practice here

for forty years, and had mentioned to me that in his early
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years 'miners asthma' had been a common complsint but
that it had then disappeared but now appeared to be
returning. oince his death, some eight years ago, I
have kept his observations in mind, and have come to the

conclusion that the so called 'miners asthma' is returning.

et R EEE S TR LT T .
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THE RELATION OF SHOT-FIRING

T0
PULMONARY DISEASE IN COAL MINERS.

In order to loosen and bring down coal from the coal
face, various methods have been used. Hitherto the common-
est method has been to use an explosive charge. This is -
known as shot-firing and the usual procedure is for the
deputy overman to bore a hole in the coal face by a
pneumatie or electric drill. This hole is generally
about three feet deep, and having completed the drilling,

. the explosive is them inserted in cartridge form. The drill
hole is then 'stemmed' with clay or sand in order to compress
the charge into a small space, so as to have the maximum
effect in breaking up the coal. Next, the coal face is
liberally sprinkled with stone dust, the composition of
which has already been mentioned, and then when everyone

hag retired to s safe distance the charge is detonated by

the 'deputy'. Within a very few minutes of the explosiom,
the men return to the coal face and bresk up the éoal and
load it into tubs or on to a conveyor belt from whence it

is removed from the working place. As can well be imagined,
this is a very dusty period in the mine the explosion céusing
the air to be charged with fine stone and coal dust in addition

to the fumes from the explosione.

The question has been raised as to the relation between

these fumes and pulmonary disease of coal miners.

Oliver has pointed out that these fumes are nitrous

fumes and they consist of nitrous and nitric oxides,nitrogen
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dioxide, nitrogen tetroxide and nitrous and nitric acids.
The most important of these in relation to pulmonary
disease would be Nitrous Oxide (NO), Nitrogen Dioxide

(NO5) and Nitrogen Tetroxide (H204). E

Animal experiments have shown that concentrations
of nitrous fumes greater than two hundred parts per million
are definitely harmful (Lehman and Hasegaws 1913). The
effect of nitrous fumes when inhaled is to cause irritation
of the larynx and cough when over forty parts per million.
Therefore, 1t appears possible that repeated exposure to.
concentrations much less then forty parts per million may
have a harmful effect on miners, as one of the most prominent
symptoms seen in practice is a short frequent cough in cases
of pneumoconiosis of coal workers. Amongst my own series
of cases this was the.first symptom that brought them to
seek advice.

Haldane and Graham (1935) published a report on the
amount of nitrous fumes produced during shot-firing and
found concentrations of up to ninety parts per million,

although as they pointed out, exposure to these concentrations

could only be for a minute or g0, as ventilation would rapidly

dissipate the fumes.

Robgon, Irwin énd King of the Banting Institute, Toronto,
published a report which is ﬁery significant in its purport,
which is the effect upon rabbits of nitrogen dioxide either
in conjunction with silica dust, or alone. They stated that
rabbits which had been exposed to atmospheres containing as

little as 0.01%, that is one hundred parts per million by
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volumeof Nitrogen Dioxide for two hours per day along
with silica dust, developed classical Silicosis after
about twelve weeks, whilst when exposed to Silica dust
alone, the time required for the developement of Silicosis

was ten to eleven months.

In view of this interesting report, it seems quite
possible, therefore, that repeated exposures to much less
concentrations than one hundred parts per million might
produce chronic pulmonary disease in coal miners who might

then go on to develope Pneumoconiosis or even Silicosig.,

The Committtee on Industrial Pulmonary disesse have
carried out an investigation on the production of nitrous
fumes in coal mines. In this they estimated the nitrous
fumes in the 'returns' that is the return airways from a
working district and found that the average production of
nitrous fumes was between 0.8 and 5.1 parts per milldon.
These figures seem low, but it should be remembered that
nitrous fumes are very readily absorbed by coal debris and
dust at the coal face. The fumes are absorbed by the coal
dust and then slowly given off again in a current of air.
finen the coal dust and debris brought down by the shot-firing
are removed, the concentration of nitrous fumes drops consid-
erably. Thus it is that appreciable quantities of nitrous
fumeg are presént in shifts in which no shot firing has
occurred.

When the ventilation 1s good, the concentration of
nitrous fumes even within a few minutes of a shot being

fired, is less than five parts per million.
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whethér exposure over long periods to such low
concentrations, in conjunction with a dusty atmosphere, will
definitely cause chronic pulmonarﬁ disease or bring about
a condition of Pneumoconiosis of coal miners is not known.
The experimental work of Robson, Irwin and King of the
Banting Institate 1s, however, very suggestive to my mind.
These experiments, as already mentioned, showed that exten-
sive damage could be done to the lungs of rabbits exposed
two hours a day for two weeks, l.e. in 28 hours, to a con-
centration of one hundred parts per million of nitrogen diox-
ide. |

Is it not possible, therefore, that exposure of humans
to a concentration of five parts per million for much longer
périods, could produce pulmonary damage?. In some 560 hours
working time, a coal miner is .exposed to the same hazards

as the rabbits in the Toronto experiments.

Vigdortschik 1937, showed that 127 men working for
three to five years in concenirations of 2.5 parts per
million of WNitrogen Dioxide showed evidence of chronic

poisoning due to the fumes.

N

It is, however, pogsible that the sixteen hours daily
that a coal miner is not in contact with the fumes may give
the lungs time to recover from the eight hours or so that

he is exposed to them.

Taking this all in all, it appears to me espécially
desirable to avoid any unnecessary exposure to nitrous fumes
as 'the Toronto experiments seem to indicate a very real

relation between exposure to nitrous fumes and the develope-
: ment
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of Silicosis or other chronic pulmonary digease to which
.

the coal miner is subject.

Methods of obviating, or minimising, the exposure of

coal miners to nitrous fumes:- The objects here would be

‘to either : .
(a) abolish shot-firing and use some other

method of bringing down the coale.

(b) Do all the shot-firing in the back (second)
shift and leave the coal for some hours
before the coal fillers come to remove it.

(¢) Some high pressure ventilation scheme for
use immediately after shot-firing.

Recently a hydraulic method of breaking up the coal at the
coal face has been evolved, but it is not yet in general use.
The most practicable method at present would be the use of
"an extractor fan to remove the fumes after shot-firing has
been taking place, and to forbid men from returning to the
place where shot-firing has occurred for some hours after it

has taken places

In the Rgnd mines, four hours have to elapse before
the miners return to the disérict where the shot-firing
occurred. In gome collieries in this country, shot-firing
. 1s only permitted in the 'back' shift. It should, hdwever,
'be noted, that coal dust and coal debrig absorb the nitrous

fumes and then slowly give them off again in a current of

alr, so that a small percentage of nitrous fumes are constant-

ly present.
There is one other method which is béginning to be used

and that is by wetting the coal by means of a water spraye.
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By this method both dust and fumes are kept down to a
minimum. The liist projector, as it is called, is slowly
being brought into more general use. This is simply a
device to provide a.fine 'mist' of water all over the coal
face and can be maintained by means of a pump from a tank

of water, if compressed alr is available.(Envirommeatal Studies)

It is stated.that a very dilute solution of Ammonium
Carbonate is better than water especially in reducing the
nitrous fumes, as well és the dust. This method is not
practicable while the men are working but only a short time

is necessary before the shot is fired for the mist projector

to be in acﬁion.

By the above methods, or one or all of them, both

nitrous fumesg and dust can be reduced to a minimum which

will not be harmful to men working at the coal face.

LA S ST R R N I B T T RN T A I S R R

Anthracosis. In the current edition (1943) of Boyds

Pathology, the condition,of Anthracosis is described as

the commonest but least harmful of the dust diseases. It.
is found in cosl miners it is stated, but a varying amount
of coal dust is found in every lung at autopsy and no sharp
line can be drawn as to the amount of coal dust that consti-
tutes Anthracosis. It does not cause much irritation as it
is insoluble and a lung may be loaded with it and yet show .
little fibrosiﬁ. The canpﬁn particles are taken up by
mononuclear phagocytes and deposited in the interlobular
sépta the deep layers of the pleura and the bronchial lymph
nodes. All these structures acquire a coal black colour.

Anthracosis does not predispose to Tuberculosis indeed coal
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miners are singularly free from that disease.

The above extract is from Boyds Text Book of Pathology
and after nearly ten years in practice in a mining district,
I would.like to dififer in many points from this. A pure
Anthracosis is an unknown quantity as one cannot very well
acquire a pure Anthracosis in industrial employment without
at the same time acquiring a degree of Silicosgis from the
rock that the miner has to drive through, and it is, in my
opinion, a clinical entity that the coal miner acquires -
an Anthraco-silicogis one might call it or Pneumoconiogis

of coal miners as it is now known.

It has long been known - at least since the investigations
of a Royal Commission in 1861, that dust is one of the dead-
liest enemies of the miners health. Yet scientific study
of the causes of miners lung diseases was long and tragically
delayed in Britain. Only in 1918, twenty—one years after
the first Workmens Compensation Act was passed did Silicosis
become a 'scheduled' disease :for which compensation was pay-
able; only in 1934 was the oilicosis compensation scheme
extended to include all workers engaged 'in any operation

underground in any coal mine'.

In February of last jear an Act was passed to bring
into the scope of workmens compensation all cases of
Pneumoconiosis which is defined as 'fibrosis of the lungs
due to silica éust, Asbestos dust, or other- dust' and
includes the condltion of the lungs known as 'dust-reticulation'.
The way for this leglslation was ﬁrapared by six years of

pains-taking scientific investigation in the pits among the
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miners of Wales (as 1t happens) conducted by a special
committee of the Medical Kesearch Council which published
its medical findings in June 1942 and its studies of environ-

mental condlitions in August 1943.

These reports resulted in an Order giving the Chief
Inspector of llines power to compel the adoption in aﬁy mine
in South Wales and Mommouthshire of a variety of measures
to reduce the exposure of men to dust, and to the appoint-
ment by the Minister of Fuel and Power of an Advisory
Committee -on the treatment and rehabilitation of miners
auflering from Pneumoconiosis. This committee has now
decided, however, that not enough is yet %nown about the
disease for the recommnendation of large scale measures of
treatment. It therefore recommends the creation of a centre
for clinical study and research and the introduction of -
periodic medical and X-Ray examinations of miners. The
carrying out of this proposal as soon as circumstances permit
* will form another contribution towards the long overdue
comprehensive programme .-for protecting and improving the

health of miners. (extract from the 'Times')

Now all dwellers in towns have black lungs and only
in dwellers in remote places does one find pink lungs. The
degree of this blackening varies from the greyish lungs of
a country dweller to the coal black lungs of a coal miner
and the v;rious-gradations of these to the condition of
Anthracosis when one finds a black area in the lung

surrounded with a rind like an orange and which contains

pure carbon plgment and which is officially recognised by
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the oilicosgis Board as oilicosis for the simple reason
that 1T this were not recognised as such, no reasonable
diagnosis counld be advanced. All gradations are go found
and little mention is made of them in the Textbooks of
rathology. Anthracosis was firgt described as such by a
young wcottish graduate named Thomas stratton over a
century ago. He described the black lungs of coal mineré

and coined the term Anthrocosis.

Thus Anthracogis can be applied equally to the lungs of
a town dweller and those of a man who has worked for many
years in a coal mine, but as already pointed out, there are

many gradations and variations in this.

ot Ay g 5 B e A i o T e B
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CAUSES FOR THE RISE OF INCIDENCE

m

CHROWIC PULMONARY DISEASE.

The men themselves belleve that the cause of the
increased number of cases is the increased use of mechanic-
al contrivances in the mine as compared with previous
years. Such ﬁéchanical contrivaﬁces as the 'windy pick!'
which is a type of pneumatic drill similar to the drill
one sees in use in city streets to dig up underground cables.
Recently American coal-cutters have been introduced to step-
up the output - these are comﬁined cutters, loaders and
conveyors .

There may be some truth in their idea of these machines
causing an increase in the nuﬁber of pulmonary sbnormalities
as these machines have to operate in very confined spaces,
often only about two feet high, and the exhaust from the
machine throwg up a continuous column of dust in the oper-
ator's face. Also the machines have to cut through stone
sometimes, and in such a confined space, the air will be
thick with stone dust. Yhe danger of the patient with latent
pulmonary tuberculosis in thege confined spaces will also
be appreciated and I should add that although the incidence
of pulmonary tuberculosis in this district is not high, .yet
there has been an increased number of cases of men over fifty
dying of pulmonary tuberculosis recently. The generation
before this one-knew of suCﬁ conditions as lMiners Asthma
which has been already mentioned. This has not been present
for some fifty or more years in any numbers. Now, however,

the condition is again being seen.



It may be asked what it is that isg bfinging it back.
ifhat reason there is for the return of the old miners
asthma - the 'scourge of the mine' as dramatically des-
cribed by authors of iiction - is difficult to state, but
my own impression is that it is the latest mechanical con-
trivances used in the coal mines these days, which are
usually operated by compressed alr and which cut through
coal and stone alike. They also raise a considerable dust
from the exhaust and so desseminate all around the working
place a mixture of coal and stone dust which the miner has
perforce to inhale. Long continued inhalation of this
over a period of many years produces a characteristic change
in the lung fields as seen radiographically and frequeantly,

though not always, clinlically also.

Characteristics of dugt reticulation:- One might say

that reticulation is both an X-Ray and a clinical diagnosis,
and the one may be present without the other. Radiologically
it is seen ( as in Casel.) as a'graining' of the lung field
passing from the hilum out to the periphery. <This network

or reticulum is as marked at the periphery of the fields as

it is nearer the hila. Other terms which are used in addition

to reticulation are granularity and arborisation.

The modern X-Ray plant will show up a reticulation
stage while an X-Ray plant older than say 1928 will not.
A technically good radiographic film has varied in its
standard since 1919 when one relied on glass plates. Up
till about 1928, X-hay plants were not capable of showing

very definitely the condition we now call cust reticulation.



The cause of this radiological appearance -

Reticulation is presumed to be an intense concentration

of ‘coal dust assoclated with peribronchial thickening

and with an area of Emphysema around &t. It is a'foreign
body reaction' and is caused by an inability of-the lung

to rid itself of inhaled particlés. Under ordinary conditions
the lung .has resources for cleaning itself which are most
surprisingly efrective, even whenf as in these cases, dust

is inhaled in quentity. Take Case 28, who states that when
he comes out of the mine, his sputum is black and remains

so for an hour or two, but that after that it becomes clear
again. <YThe lining mucosa of the upper respiratory air pass-
ages extracts dust from incoming air, prevents it from reach-
ing the lungs and sweeps it by ciliary action to the mouth
and throat and throws it off as sputum. In this cbnnection,
however, it should be remembered that men doing hard manual
work are frequently breathing through their mouths, and have
their mouths wide open so that they will get a larger gquantity
of inhaled dust than another person who is breathing quietly.
I have talked to miners, and they say that while the younger
men tie handkerchiefs over their mouths, the older ones chew

tobacco which ensures them keeping their mouths shut.

The carbon particles that do reach the lungs are taken
up by macrophages, or dust cells, and deposited in the
interlobular septa, the deep layers of the pleura ( - does
this cause the-thickened pleura so often seen in miners at
autopsy?) and the bronchial lymph nodes. The dust that
enters the macrophages, passes into the lymph channels and

thence into the lymph nodes and it is this choking of the
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lymph channels with dust which produces the reticulum

geen by the X-Hay and which is known as dust reticulation.

Lthere seems to be pgood evidence to show that dust
reticulation in coal miners is due more to silicates than
to coal, and the effect of thls is that the dust cells are
gradually immobilised so that they tend to accumulate in
the lung, anﬁ secondly, they also tend to produce reticulum
fibres. As Belt says neither of these effects can be
produced by coal dust alone. <“hus it is that coal dust
which ordinarily would be excreted from the lung and bronchi
is not excreted when it is mixed with a proportion of
silica and instead the above changes take place which

produce the condition known ags dust reticulation.

lhus coal dust by itself may be relatively harmless
but when mixed with silica, it 1s very far from being
harmless. In the mine the air at the coal face is thickly
impregnated with both coal and stone dust and the men are
breatning it. I have found by an analysis of the stone
dust used to prevent explosions at the coal face, that it

consists of 1.05% wilica Dioxide.

‘Clinically reticulation is a cardio-respiratory
syndrome with dyspnoea as the important symptom and
tachycardia as the important sign. The tachycardia has
been found by electrocardiogravhic methods to be a physio-

logical tachycardia.

Prior to July lst 1943, reticulation of the lung

field was not admitted by the oilicogis Board to be a cause
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‘for certification under the Workmens Compensation Acts.

It was found, however, that coal miners were suffering
from an incapacitating degree of dyspnoea with cough,
tachycardia and other symptoms which came on fairly acutely
and was a permanent condition. Under these circumstances
on radiographic examination, the lung was seen to have a
fine grained appearance all over it with obliteration of
the hilar shadow and the term reticulation was introduced.
From the above date reticulation was admitted as an in-

capacitating industrial disease.

Is there any degree of recovery from this condition? -
Possibility of functional recovery. These are controversial
questions, but my own impression is that they do not make
any degree of permanent recovery and that they become
chronic invalids, linger on for a variable length of time,
and finally die - usually of right heart failure or associat-

ed intercurrent bronchial affection.

Prevention of reticulation and theréfore of early
S5ilicosis: - it is difficult to get the miners to wear a
mask and few would do so. Various attempts have been made
to spray water about and a mist projector has been produced
which keeps up an appropriate amount of water vapour in the
atmosphere at the working place. The miner, . however,
congervative as ever, protests that he is contracting

rheumatism by -this means.

It ig of interest to me to recall that my grandfather,
himgelf a mining englneer, suffered from Chromic Bronchitis

and Asthma from the age of fifty, which he attributed to
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defective ﬁentilation in the mines in his early years.
He was aware of the coal dust hazard to miners and
patented a device which sprayed the coal tubs with water
before their removal from the coal face.

-0000000~
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ANATOMY AND PHYSIOLOGY OF THE RESPIRATORY ORGANS

IN RELATION TO PNEUMOCONIOSIS.,

The nasal air passages and the bronchi and lungs are
especlally designed to prevent the inhalation of dust.

In the nasal area the fine hairs around the nostril
arrest the inhalation of dust, and in the nose itself, the
negal mucous membrane is composed of columnar ciliated
epitnelium among which is interspersed many goblef or
mucous cells. ‘Thus dust becoming entangled in the mucous
is eliminate& by means of the current established by the

cilia all waving in the same direction.

The air from there enters the organs of respiration

proper whicihh are the larynx, trachea bronchi and lungs.

The larynx opens above into the lower part of the
pharyni-anﬁ the air which passes in and out traverses the
larynx, pharynx, nasal cavity and the oral cavity too, if

The mouth 1s open, as it so often is in hard manual labour.

The cavity of the larynx is lined with mucous membrane
under which in certain localities are masses of mucous
glands.

The lﬁngs:— Each lung, in health, lies free within
the right or left pleural cavity and is attached only by
its root and the pulmonary ligament. It should be remarked
however, that -healthy lungs are uncémmon in coal miners, at
least in my experience from post mortems, in which the
pleura is frequently thickened and there are frequently

adhesions between the parietal and the pulmonary layers of
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of the pleura.

The lungs are not exactly alike, the right lung being
slightly larger than the left. It is also shorter and
wider. <This difference between the lungs is due partly
to the great bulk of the right lobe of the liver which
forces up the right dome of the disphragm to a higher level
than the left dome, and partly also to the heart and
mediastinum projecting more to the left than to the right

thus diminishing the width of the left lung.

The healthy lung is light, soft (feathery almost) to
the touch and crepitates when pressed upon. When placed

in water the lungs should float.

#hen the chest cavity is opened, the atmospheric
pressure and the intra pleural pressure are egualised and

the lungs collapse to about one third of their size.

The left lung is divided into two lobes by an inter-
lobar fissure. In the right lung there are two interlobar

fissures which subdivide it into three lobes.

The apex of the lung is blunt aﬁd rounded and rises
above the level of the first costal arch to the full height
of the cupola pleurse. It therefore protrudes above,
through the superior aperture of the thorax into the root
of the neck, and in cases of Emphysema, the 'fullness'
and distension in the supraclavicular fossae are Very
apparent.,.

The surface of the adult lung is mottled in appear-

ance and in persons not following an unduly dusty occupation
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is slaty-blue in colour but scattered over this there are
numerous dark patches and fine intersecting lines of a
dark colour.

In early childhood the lung is rosy pink and the
darker colour and mottling wnich later appear are due to
the lung tissue, and particularly its interstitial tissue,
becoming impregnated with atmospheric dust and minute

particles of soot.

At every breath, foreign matter is inhaled, but only
a small proportion ever reaches the lung. The greater part
becomes entangled in the mucous which coats the mucous
membrane of the nose, pharynx and larger air passages, and
is gradually eliminated along with the mucous through the
activity of the cilia attached to the lining epithelium.
By the constant upward sweep of these, a 'current' is

established towards the pharynx.

Lhe. very fine particies of dust which reach the deep-
est recesses of the lungs and then the interstitial tissue»
are removed, although not wholly, by the lymph vessels to
the bronchial lymph glands, which, in conséquence,'become
black in colour. <The colour of tine lungs, therefore,
depends almost completely on the purity of the atmosphere

which is breathed and therefore, a coal miner's lungs are

completely black.

—

structure of the 1ﬁngg~ The lung is constructed for

the purpose of bringing vemous blood from the pulmonary
artery into intimate contact with air brought to the lung

by means of the trachea and bronchi. <Thus an interchange



61,

is effected by means of which venous blood takes up a
quantity of oxygen from the alr and gives up to the air
small amounts of carbon dioxide. The dark venous blood

is thus changed into bright red arterial blood.

Tne lung tissue is subdivided into many thousands of
lobules. A thin layer of subpleural connective tissue
lies immediately beneath the coating of pulmonary pleura.
From the déep surfaﬁe of this subpleural layer, fine septal
processes penetrate into the substance of the lung and
these with the connective tissue which, K enters at the hilum
upon the vessels and bronchi form a supporting framework
fﬁr the organ. <hus the lung 1s lobular and on the surface
the small polygonal areas which represent the lobules are
indicated by the pigment present in the connective tissue
septa which intervene between them. ihe bfoad bases of
these lobules abut against the subpleural layer whilst
each of the narrow ends receives a minute division from

the bronchial tree.

The Lung Units The.unit of the lung is the iung
lobule. This comprises a terminal bronchiéle with its
alr spaces, blood vessels; lymph vessels and nerves. ihe
" larger branches of the bronchi traverse the substance of
the lung giving off smaller and smaller branches which
penetrate throughoﬁt the entire lung substance and forms
a system of btubes through it. The finer branches of the
bronchi are called bronchioles which;, by further sub-
division, give rise to the Respiratory Bronchiolé of the

Lung Unit. Within the lung unit, the respiratory bronchiole
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gives off a number of terminal bronchioles or alveolar
ducts each of which leads to a series of air gpaces or
atria. E&ach of the atria communicate with a further series
of alr spaces termed air sacs or alveolar saccules, the
walls of which are pouched out to form the very numerous

alveoli (or air cells) of the lung unit.

structure of the Atria and Alveoli:- For the function

which it has to perform, namely the intercnange of gases
between the blood and the air in the lungs, the alveoli
are necessarily of very fine and delicate construction.
The epithelium is reduced to a single layer of non-
nucleated cells. It is no longer columnar and ciliated
but has became flat pavement like epithelium. Outside

%he epithelium is a delicate layer of connective tissue
which is strengthened by a network of elastic fibres which
are especially marked around the mouths of the alveoll

and is also carried over the walls of the air cells.

This last appears to me to be of some clinical
significance as it is common knowledge that many (in fact
most) coal miners of over fifty years are emphysematous
and it appears likely that it is damage to the above
mentioned elastic fibres by irritation of coal dust and
stoné dust that causes this condition. Irritation of the
interstitial tissue, overloading of the lymphatics with
foreign matter causes an irritation partly mechanical
(anthracosis) and partly chemical ( Silicosis) as Silica
particles are soluble in tissue, fluids, which produces

this emphysematous condition so frequently seen by the
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practioner in coal mining areas.

This irritation of the interstitial tissue would
produce a dilation of the alveoli with subsequent
coalescence of adjacent alveoll and fibrosis of the fine
blood vessels in the interstitial tissue with resulting
obstruction to the pulmonary circulation and strain on

the right side of the heart.

Once initlated this condition would tend to become
progressive so that finally a gross Emphysema with right
sided cardiac failure would result and this also is a
condition one frequently sees in coal miners. Minor
degrees of this condition are, ho?ever, more frequently

and

seen than the gross-end result,/on Y-Hay examination, a

pulmonary fibrosis with Emphysema is apparent.

ek b R R L L
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-

PATHOLOGY OF PNEUMOCONIOSIS.

The lungs of all town dwellers are pigmented to a
greater or lesser degree. In remote areas one may find
a person wno at autopsy has pink lungs, but such cases
are few and I personally have only seen one such which

was in a oShetlander.

A child has pink lungs but these quickly become slaty

blue and mottled all over as his age increases.

The degree of this blackening varies from that of
the greyish lungs of a country dweller and the various
gradations of these to the condition of Anthracosis as

seen in the underground worker in a modern coal mine.

Anthracosls as sucih was first described by a young
ocottish undergraduate named Thomas oStratton just about
a century ago. He described the black lungs of miners and

coined the term Anthracosis.

Anthracosis can thus be applied equally to the lungs
of a town dweller and those of a man who has worked for
many years in a coal mine, but there are many differences
and variations in this. In the coal mineris lung, one
is dealing esgsentially with a mixed type of Pneumoconiosis
due partly to the long continued inhalation of both coal

and stone dust of mixed composition.

Thus the term Anthracosis is unsuitable for the reason
that it is too wide in its applicatioh, and also because

there are in the lungs of coal miners, a great deal of
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S5ilica and silicates present as well as coal dust. In
addition, Anthracosls has come to mean a harmless condition,
in fact a normal condition, whereas the Anthracosis that
the coal miner sufiers from has definite pathological
features and can be a chronic incapacitating disease when

seen clinically.

Thus the term dust reticulation has come to be used
instead and this is used both from a pathological ( or
histological) standpoint and also from a radiological.

In the patnological sense the reticulum to which the term
applies is composed of dust laden cells and their connect-
ing fibres. Therefore the term reticulation is used to

describe a generalised increase in such tissue.

Anthracosis ( or as we may now call it dust reticulation)
is now considered as being more in the nature of a disease

than was formerly thought.

The lungs have a uniform coal black colour and are
usually voluminous due to the associated Emphysema. <The
texture of the lung is not so soft as in normal persons,
it is indeed rather hard, granular and stringy to the
touch. The bronchial glands are enlarged and of a‘jet
black colour due to the accumulated carbon pigment. Small
areas of an infiltréting fibrosis may be seen through the
substance of the lung and these may have a gritty feel
and be due to the action of Silica inhaled with the coal
dust.

The excess of mixed dust inhaled by coal miners is in

fact absorbed into the lymphatics of the lung by means of
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phagocytes.. The dust tends to accumulate in certain
situations, especially along the peribronchial lymphatics
and at the junction of the interlobular septa and the
pleura. In the various positions where they are arrested
they tend to give rise to reactive changes which vary
according to the nature of the particles. It is my
impression that these are partly mechanical and partly
chemical. The mechanical effect is caused by coal dust
causing a simple irritation, while the silica particles
cause a chemical change, being slightly soluble in tissue
fluids.

3 Thus is set up an overloading of the lymphatics in
the iﬁterstitial tissue and by means of these irritative
changes a fibrosis is produced which destroys the elastic
tissue which supports and strengthens the alveoli of the
lungs. This causes a dilatation of the alveoli and
coalescence of neighbouring alveoli with the result that

an-Emphysema is produced.

The game irritation which causes an interstitial
fibrosis, causes also an Endarteritis Obliterans, which,
in turn, brings about an obstruction bo the pulmonary
circulation and a resulting strain on the right side of
the heart.

Microscopically the dusg deposits in a lacy pattern
all over both lungs. Fine streaky processes are seen
extending from the hilum of the lungs to the periphery.
The change is diffused and extends all over both lungs,

& point which is important in the diagnosis of the condi-

tion. It is diffused because it is simply an impregnation
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of the lymphatic pathways with dust - the root glands

are packed with it and in the lungs themselves the inter-
stitial lymphatic pathways are full of it as are also the
perivascular and peribronchial spaces. Other depnots of
dust are the subpleural tissue spaces. The result micro-
scopically is a reticulum ( or network) of fine cobweb
appearance all over the lungs. Dust laden phagocytes

have been arrested and transformed into fixed tissue
phagocytes which are then knit together to form a network.
Thus the condition is really a form of fine fibrosis and
the tissue response is exactly proportional to the amount
of foreign particles. No more cells take part in the
reaction than are necessary to accomplish a simple
segregation of the particles. There isg no redundancy
reaction (Belt 1943) and dust-reticulation differs sharply
in this respect from silicotic fibrosis which is character-
ised by encapsulation and by a disproportion between the
amount of fibrosis and the amount of dust. In other words
Silicosis shows redundant fibrosis (Belt 1939) whereas

dust reticulation does not.

In gevere cases the dust becomes accumulated into.
Small masses which are shown up in the X-Ray picture as
fine rather difruse nodulation, which is superimposed on
the reticulétion. In all my own series of cases, however,

not one of nodulation or even noduler reticulation was found.

The dust itself is a mixed dust which is an important
point as it explains to a limited extent, at least, why
reticulation is essentially a simple foreign body reaction

and not the complex chemical and reactive process one sees
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in Silicosis.

On ordinary microscopic examination one only sees
masses of carbon pigment, but by a special process the
carbon can be incinerated leaving only the Silicates,
which are found to be evenly distributed throughout the

carbon deposits.

It is probable that dust reticulation represents
the first of a series of pathological changes which may
culminate in gross fibrosis and the severity of these
pathological changes depends a good deal on the duration
ol exposure to the dust haéard. My own series of cases
ranged, in age, from sixty-three to thirty-two, and the
duration of exposure from fifty years to fourfeen years.
It 'is, however, noteworthy that the case with the longest
expogure has well marked reticuletion in his lungs and hié
sputum containg tubercle bacilli. He is in receipt of
full disability compensation and is, one assumes, a case
of Koniophthisis. In these series of cases, he is the

first one described.

To return to the dust in the lymphatics after a_fibrosis
has been set up. 1he first thing that happens is that an
interstitial fibrosis is provoked and this causes a peri-
broﬁchial fibrosis or perivascular fibrosis which may be
grouped together as Pulmonary Fibrosis. This has a very
definitely incapacitating effect on a miner. He is not
completely incapacitated for he can usually manage a light
job of gome nature on the surface but it very definitely
limits his activities. Nine of my own cases, excluding

those with reticulation, had Pulmonary Kibrosis as shown
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by radiological exasmination and all of these cases had
very definite limitation of their activities by reason

of the cough and dyspnoea which seem to be the cardinal
features of these cases. All had previously been hard
working men and all of them chafed at the inactivity
forced upon them by their physical condition. They had
all worked as coal getters in distinction to surfacé work-

ers and all wished to return to their own work.

I have no doubt that eventually these men will develope
Bronchiectasis due to further fibrotié¢ changes in the lung
or they may develope right sided cardiac failure. The
Eronchiectasls 1s produced by traction of contracting
bands of fibrous tissue on the Bronchi. ©Secondary infection
of the Bronchilectatic cavities then occurs producing the
toxaemia purulent: sputum and cachexia as seen for example
in Case 2. Thickened pleurse are also very evident at
autopsies on coal miners. one nearly always finds the
pleura to be very adherent and thickened and attacks of
dry pleurisy are extraordinarily common. One can only
ascribe this to the deposition of dust in the subpleural
lymphatics interfering with the lymphatic circulation and

S0 causing a dry pleura and. resulting pleural friction.

In addition to this, it is well known to practitioners
in mining areas that besides the men who have ceased work
owing to chest illness with or without compensation, there
is a consideréble amount of pulmonary disability of the
reticulation type among coal miners. - This latent pneumo-
coniosis 1s the cause of a serious amount of respiratory

disability although the affected men are often able to
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continue théir accustomed work for some years within a
limited range of effort. Frequently they are labelled
Chronic Bronechitis or Bronchitis and Emphysema, but when
they are examined under the X-Rays the condition of dust

reticulation is seen.

Most coal miners seem to suifer from periodic attacks
of Bronchitis and thus the condition steals on them very
gradually.

The suggestion has been made that the 'trﬁJEi which
take the miners to their working places underground, or in
which they are conveyed back from the coal face, conducgg
to the deﬁelopement of chest colds and Bronchitis. dJones
(1936) has sugcested that "the apparent harm attributed to
the dust in coal mines 1ig, in reality, dependent on
Bronchitis resulting from exposure to cold on these 'trains'
with secondary accumulation of coal dust in the lungs in
consequence of the normal process of elimination of dust
from the lungs being paralysed". This suggestion incident-

ally was accepted by the late Dr.J.5. Haldane.

To my mind this is not so, as I think the Bronchitis
1g induced by excessive inhalation of mixed dust, coal and
'stone, plus the inhalation of nitrous fumes from explosives
and that the Bronchitic process is an attempt by nature
‘to eliminate the excessive dust inhaled by entangling it
in mucous and naving it removed via the ciliary stream.
It is only when the ciliated epithelium is itself paralysed
by a chronic infection in the bronchi, that secondary
infection takes place and a chronic bronchitis plus a

oulmonary fibroasis paves the way for Bronchiectasis and -
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other serious chronic pulmonary diseases.

Reticulation as has already been mentioned, is
produced by coal dust as well as by stone dust and this
point is of importance as it indicates that coal dust is
not the harmless dust it was Lormerly supposed to be -
(sutherland. Personal obgervation). =Reticulation is in
fact a Cardio-respiratory syndrome with dyspnoea as the
important symptom and tachycardia as the 1mportgnt sign.
The tachycardia has been proved by electrocardiographic

methods to be a physiological condition.

Prior to July lst 1943, reticulation of the lung field
was not admitted by the Silicosis Board to be a cause for
certification under the Workmens Compensation Acts. It was
found, however, that coal miners were suffering from an
incapacitating degree of dyspnoea with cough, fachycardia
and other symptoms which came on suddenly and were permanent.
Under these conditions on radiographic examination the lung
was found to have a fine 'grained' appearance like a reticulum
all over it with obliteration of the hilar shadow and the
term 'dust reticulation' was then introduced radiologically

as well as clinically. ; :

¥rom the above date reticulation was admitted as an
incapacitating industrial disease. It should be noted,
however, that a disease 1s not a disability and 1s not
certifiable as such until it suspends a man from his employ-
ment.

On some of the films of coal miners chests seen when

they are examined for Silicosis, one finds about four or
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five opaque aress extending up. the lung rfield. These are
like the appearance one sees in malignant secondary deposits
in.thé lungs. These are known as 'finger print markings'
and are supposed to be due to localised areas of Emphysema
which have become infiltrated with coal dust and then been
compressed.

condition.
Another extraordinary/wnich one sees radiologically

and also om post mortem examinations is the 'cricket ball
mags' which may or may not be seen in associstion with
dust reticulation. There is always, however, an associated

basal Emphysema.

These ' cricket ball’masses' are an extraordinary
phenomenon and are féund:On post mortem as black masses
wnich cut like a briquette. They have a rind like an
orange and inside there is simply a black oily mass wnich
on section, stains the fingers with a tarry substance.

They are full of silicates (not silica) and are soft in
the centre presumably due to deficient blood supply causing

& necrosisgs.

Enid #Williams, who has been doing some work in this
connection, says that they are all tubercular but Kettle

states that they are inflammatory in origin.-

One suéh cagse which we had in this district but which
Was not one of-my own cases, finally pointed as an abscess
Just below the clavicle and discharged pus which was found
to contain tubercle bacilli. I should hasten to add that
there was no question of a tubercular rib or vertebra and

the cage had been previously accepted as one of Silicosis.
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I have reproduced the X-iay positive of this case as such
cases have to be accepted as s5ilicosis because no other
diagnosis is possible (Dr.C.L.Sutherland). These are
unusual and iInteresting conditions and so far as I know
they. have not been described in any text book. GCoal dust
and Silicates are evidently the cause of them as the dust
can be recovered from these masses on the post mortem table
énd they also serve to again illustrate the fact that coal
dust is very far from being the harmless type of dust that
one imagined it was. These masses are probably Anthraco-

gilicotic nodules which have become confluent.

Pnéumoconiosis of coal workers may take many years
to develope, although not as long as one might imagine.
It has been }ound, for instance, that a screen worker will
develope pneumoconiosis arfter about fifteen years exposure
and in this connection it should be noted further, that in
this distriet at any rate, young boys of fourteen years ‘
commencing work at the mine, usually start on the screens.
They are not exposed to stone dust as much as the underground
worker, but the screens being enclosed, the concentration
of coal dust is extreme. In one such case, a boy of sixteen
developed a very troublesome cough with expectoration of
Sputum in the mornings after only fourteen months work on

the screens. His sputum was free from tubercle.

oimilarly, coal trimmers at the docks it is stated,
are equally prone to develope pneumoconiosgsis after about
fifteen years exposure. Bathgate (1936) examined forty-

four coal trimmers and found that eleven of these men were
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unfit for work on account of their pulmonary condition

and he agreed as to tine occurrence of gross X-Ray chapgeé

in the lungs of men working a% this occupation. One notes
that he states K—ﬁay.changes because on clinical examination
of éome of my own cases, little evidence was found of disease,

although on X-Ray examination gross changes could be seen.

Gough, in 1940, published the rirst description of
the post-mortem appearances in steam coal trimmers. He
found that of twelve coal trimmers on whom post mortem
examinations were made, eight showed marked fibrosis and
in five of these, pneumoconiosis was the main cause of
death; in the remaining four lung fibrosis was slight
although not entirely absent. It was stated by Gough that
the fibrosis was practically identical in appearance with
the so-called Anthraco-gsilicosis of coal hewers and to
differ in appearance from Silicotic changes as found in

the gold miner or quartz worker.

The relation of coal dust to Emphysema: - It is the

éxception rather than the rule when examining a coal miner
to find a non-emphysematoua.chest. Emphysema seems to be
almost an occupational disease of coal miners. In the
younger miner it is basal Emphysema, but in the older miner
it islgeneralised, Dust, therefore, must have éome effect
in this production of Emphysema and as Emphysema is a
Progressive and incapacitating disease its prevention 1is

of congiderable importance. It is usually assumed that

any loss of elasticity which is present in Emphysema 18

Seécondary to over-distension. This view is generally held
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but Christie (Brit.Med.J. 22.1.44 p.l05) believes that

in Emphysema the enlargement of the air sacs and the fact
that this enlargement is most conspicuous at the periphery
of the lung can be eiplain§d as belng the direct result

of the loss of elasticity. This causes a voluminous lung

and expansion of the thoracic cage as seen in Emphysema.

Tne damage to the celastic tissue seems to be caused
by the dust. The main systems of the elastic tissue of the
lungs is situated along the perivascular and peribronchial
channels as well as at the margins of the lobula and these
are the usual depots for dust. The result is; I think,
that a fibrous tissue/reaction is set up which immobilises
and interferes with the elastic tissue so much that it ié
finally destroyed altogether. Silicates or silica itself |

may also be harmful to the elastic tisgssue which is situated

in such close proximity to the depots of dust.

b b R R R S



RELATION OF PNEUMOCONIOSIS

70
PULMONARY TUBERCULOSIS.

This relationship has always been a vexed one and many
eminent authorities have held precisely opposite views.
Haldane for instance (1916) was of the opinion that coal
mining in general carried no special liability to Tuber-
culosis in spite of a relative excess of non-tuberculous
respiratory disease in coal miners. He even went so far
as to say (1931,1935) that the lesions which were being
80 increasingly described in Welsh coal miners could not
therefore, be Silicosis, and he and some other authors

suggested that coal dust might even be protective against
L]

tuberculosis ( Wailnwright and Nicholls 1905; Haldane 1916-18).

Kettle, however, (1930) did not agree with this view.

Other writers held that the occupational environment
€+.g. the coal dust protects from Tuberculosis unless
Pneumoconiosis occurs in which case subsequent development

of the infection is favoured.

It is, however, generally held that there is a low
incidence of tuberculosis,among bituminous coal miners.
This was confirmed by an investigation in the Donetz coal-
fleld in the Soviet Union in 1930-35. Only 1.6%: clinical
tuberculosis was found among 1315 underground workers and
this incidence was lower than in the two control groups
vlz 123 surface workers - 3.5%, and 546 wives of miners -

2.5%.

Similarly among the 987 underground workers at the
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Gorovka Colliery (which also had a low incidence as
regards pneumoconiosis) clinicsl tuberculosis was found -

in 1.4% (MRC.Ch.Pulm.Dis. 1943).

It should be mentioned that tne Soviet workers do not
agree with tne view often expressed that coal dust or the
fibrosis set up'by it, has & protective eifect against
pulmonary tuberculosis. They consider that the general
social and hygienic conditions in the life of the miner
and natural occupational selection are two factors of
gspecial importarnce. +hat is to say that it is only men
who are above the average in physical fitness take up this
kind of work and men who are not up to this physical standard
are quick to leave. support is given to the existence of

these tendencies by the data collected.

In 1933, Enid Williams studied one hundred old retired
miners and found tubercle bacilli in the sputum of six of
them. Four of these were face workers. All the sputum
positive cases had only slight constitutional symptoms and

in four the disease had not previously been suspected.

In another investigation (Sen 1937) examined one
Hundred definite cases of Pneumoconiosis, half being rock
workers and hall being hewers, and found twelve positive

Sputa, these being equally distributed among the two occupa-

tionsg.

In English bituminous miners the incidence of certified
Pneumoconiosis is low and so also is the incidence of X-Ray
abnormalities. The influence of coal dust is present

Without the large incidence of Pneumoconiosis as in the
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Gorovka Colliery (which also had a low iacidence as
regards pneumoconiosis) clinical tuberculosis was found
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fibrosis set up'by it, has a protective effect against
pulmonary tuberculosis. They consider that the general
social and hygienic conditions in the life of the miner
and natural occupational selection are two factors of
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who are above the average in physical fitness take up this
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In 1933, Enid Willliams studied one hundred old retired
miners and found tubercle bacilli iIn the sputum of sgix of
them. Four of these were face workers. All the sputum
positive cases hhd.only slight constitutional symptoms and

in four the disease had not previously been suspected.

In another investigation (Sen 1937) examined one
Hundred definite cases of Pneumoconiosis, half being rock
workers and half{ being hewers, and found twelve positive
sputa, these being equally distributed among the two occupa-
tions.

In Engliéh bituminous miners the incidence of certified
Pneumoconiosis is low and so also is the incidence of X-Ray
abnormalities. The influenée of coal dust is present

without the large incidence of Pneumoconiosis as in the
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anthracite miner. Consequently the low standardised
mortality ratio for these miners (79) can probably be

correctly ascribed to the occupation per s(MRC Ch.Palm.

Dis. in Welsh Coalminers 1943).

In my own series of cases, although there were two
cases of positive sputa, one of which was not suspected,
clinically recognisable pulmonary tuberculosis was not seen.
Although in this district there has been an upward trend
of deaths Ifrom rulmonary Tuberculosis in males during the
last two years, this is not excessive taken in common with
the rest of the country, and there is very little disparity'
between males and females as regards new notifications of

Pulmonary Tuberculosis.

These figures are:-

Year. Males. remales. Totals
1940 B 17 50
1941 24 22 46
1942 58 35 75
1943 29 30 59

Thus it will be seen that except for the year 1940, the
figures for males and females very nearly approximate. i
have taken the figures for females as controls in this
connection as they are not exposed to the dust hazard and
one can reasonably draw the conclusion that dust has little
relation to the incidence of pulmonary tuberculosis. I .

canmnot subscribe to the Soviet view that the men are above

the average of physical fitness as a rair proportion are

dei‘initely not.

bimilgrly when taken in age groups there is a marked

inerease in the number of new cases of pulmonary tuberculosis
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in the twenty to thirty-five years age group for females
and this age-group also accounts for almost half the total
-number of deaths from pulmonary ‘tuberculosis. Ihere has
not been a corresponding increase in the males (MOH's ZReport
1043).

this would seem to indicate that (as practically the
whole of the male population of this district is occupied
in coal mining) there is no more incidence of pulmonary
tuberculosis among coal miners than among the rest of the
general population and that, therefore, pneumoconiosis of

coal workers does not predispose to Pulmonary Tuberculosis.

This was borne out in my series of cases where, altnough
in each case the sputun was examined at least once,and

frequently several times, only one case of unsuspected

tuberculosis was found. ; &

Thus the incidence of Pulmonary Tuberculosis is much
less in cases of pneumoconiosis of coal workers than it
1s among cases of classical Silicosis where it 1s reported

to be the cause of death in 74% cases.

In Pneumoconiosis of coal workers, the comnonest csause
of death is right heart failure with non-tuberculous resplr-
atory disease second. It is believed that typical tuberculous
lsions are seldom found lying side by side with dust lesions,
but rather that the two combine to form a common lssion
Itypical neither of Tuberculosis nor of Pneumoconiosis. Both
of these diseases have a tendency to localise in the lymph
channels and if these are largely crammed with dust, it is

Posgible that there is no room or suitable environment for
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~for the tubercle bacillus.

Another point worthy of mention is that from coal
ig derived most of our antisepties, notebly the Fhenol
group and it is possible that the coal dust is‘inimical
to the growth of the tubercle bacillus for those reasons,
wnereas pilica, which is very slightly soluble in tissue
fluids, forms a very suitable nidus for the growth of the

tubercle bacillus.

The modified form of Tuberculosis which is found in
these cases of dust reticulation is so much modiiied that
the tuberculous element may be scarcely recognisable except
by finding the tubercle bacillus. 7The dust lesion predomin-
ates and the resulting lesion has the character of'a dust

refticulation plus a caseous fibrosisg.

Thus fulmonéfy Tuberculosis as found in the coal miner
1s a modified form of tuberculosis, being more fibrous, more
widespread and more chronic. It is at the same time, less
cellular and does not form giant cell systems. The most
striking change is, however, the fact that the lesion is
80 heavily impregnated with dust. Iven the caseous areas
are saturated with dust. Thus it is that the tuberculous
element in these cases is rrequently missed and in one of
my own cases, Case 1, the tuberculous character was complete-
ly missed despite a careful clinical and radiological exam-
ination until for the purpose of this thesis, his sputum

was examined when tubercle bacilli were found.

It is likely that the tuberculous process is modified

in two ways - [firstly by the silica ( or silicates) exerting
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an increased fibrous reaction response and probably

favouring the growth and disseminination of theé tubercle
bacillus and gsecondly by the coal dust exerting an inhibiting
influence by either adsorbing the tubercle or exerting some

chemical process wnich is unfavourable to the tubercle.

In other cases such ag Case 5, kulmongry Tuberculosis
is suspected both clinically and radiologically (see X-Hay
plate) and yet the sputum remained persistently negative.
This case seemed to be a combination of dust reticulation
and pulmonary tuberculosis. A new term has been introduced
for these cases namely Koniophthisis . Case 1. of my series
is such a Koniopnthisis and is now in receipnt of a full
scale disability pension. This raises the question of
whether caseation may be seen only in tuberclg or whether
it may be produced by dust lesions alone. It should he
remembered that the centre of a 5ilicotic nodule is necrotic
‘probably due to the fact that there is a deficient blood
supply in the centre, and similarly in these cases of
Koniophthigsis, one sometimes finds a cavity where none was
suspected.

liy own impression of this case (Case 5) is that this
case had a latent Tuberculosis in his left upper zone ( as
seen in accompanying X-say) and that it was essentially
a fibroid phthisis from the start and was slowly progress-
lve over many years possibly in conflict with the inhibitory
influence of the coal dust in his lungs. However, in the
end the man died apparently from cardiac failure due to

chronic bronchitis but most likely from Koniophthisis - to

use the new tern.
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In conclusion one may therefore say that Pneumoconiogis
does not predigpose or protect from tuberculosis and that
the figures in this district seem to indicate that coal
mining is not an unhealthy occupation as regards pulmonary
tuberculosis. Jinen, however, pulmonary tuberculogis does
develope in a case of Pneumoconiosis the two diseases are
modified by each other to form a common lesion whicn has

been named Koniophthisis.

R EE R L L P T TR
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CLINICAL MANIFESTATIONS OF PNEUMOCONIOSIS.

The patient is usually elderly as the dust takes a
conglderable number of years to produce arfects. sSome
76.4% of my cases had been exposed to the dust hazard for
thirty years or more. <T1hat 1s to say they were upwards of

forty-four years of age.

They then find that they are becoming increasingly
breathless at work. 7They cannot keep up with their younger
or healthier, colleagues. 1Tnhey also find that in their
spare time they are unable to go for long walks as many

miners are accustomed to do.

Frequently at this stage, they have an attack of
Bronchitis whicn leaves them with a persistent hard cough

without the expectoration of any sputum. Clinically it

appears to be a Chronic Bronchitis without any sputum.

Thus the patient now complains of two things =
breatnlessness and cough. One and all of my own series

of cases complained of these two symptoms.

On examination there is little to find - some
tachycardiae with a pulse rate of about 100 per minute.
Possibly a somewhat increased respiratory rate as well -
20 to 24 respirations per minute. In addition, the chest
expansion is poor, averaging 1" to 13". There may be some
basal emphysems, but not to any marked extent. Other signs
include - superficial venules around the line of attachment
of the diaphragm as noted in Case 7. <Then there may be

Some clubbing of the fingéra Case 1, & and others, and
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finally such conditions as ossified costal cartilages

and suppression of thoracic breatning.

Later the cough may become gomewhat looser with
expectoration of a little greyish black tenaceous sputum,
The patient at this stage is usually very distressed on
account of his troublesome cough disturbing sleep. 1In the
early morning he falls into a fitful doze only to be wakened
by a rurther paroxysm of coughing. One notes that frequently
they have to get up an hour before their usual time of rising
in order to cough themselves clear. Otners again have to
get up and actually go out into the dawn as the fresh air
helps thnem.

At this' stage the patient is labelled Chronlic Bronchitis
unless one bears in mind that such cases may be Fneumoconiosis
af coal workers. Even such a diegnosis can only be made

after further investigation including radiological examination.

This latent Pneﬁﬁoconiosis ié the cause of a serious
amount of respiratory disability among coal minere, although
the affected men asre often able to continue their accustomed
work for some years within s limited range of effort. To
take my own cases, some 60% of tonem are completely off work
and the othners have only lignt work without any responsibilities.
Even so tney rarely work for more than a few weeks without
having to stop off work for a week or so. There is thus
put upon themselves and their families a financial burden
' which, by inadecuate or unsuitable foodstuffs and living

accomodation causes further 1llnegss and so the viecious

circle goes on.

P4
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On examination of the patient at this stsge, little
is to be found except some emphysema and associsted dyspnoea.
The condition going further a pulmonary fibrosgis is set up
causing this poor physical condition to become permanent.
The man becomes a liebility to himself, his family and
the sState.

This conaition does not, however, remain quiescent -
the ciliated epithelium has by now been destroyéd and
fibrosis and emphysema have further damaged the respiratory
function of the lung. ihus one finds clinically that the
patient 1s now grossly dyspnoec and is cyanosed, sibilant
rhonchi are to be heard all over the chest and there is a

general break-down in the cardio-respiratory system.

The contraction of the Librous tissue in the lungs
causes a dilatation of the bronchi and a final state of
Bronchiectasis is produced. IFinally, when secondary infection
of the Bronchiectatic cavities having occurred, the patient's
condition is pitisble in the extreme, Cyanosis, Dyspnoea,
constant cough disturbing sleep, anorexia, right sided
cardiac fallure and loss of weight being his lot, with

death not far off.

At any time during this decline from health, pulmonary
tuberculosis may become a superadded infection and so

further complicate the picture.

-000-



. Iist of References:

Textbook of rathology by Wi.Boyd 1943.

Royal Comnission 1861.

Report of the Advisory Committee on the Treatment and
Rehabilitation of lliners in the Wales kegion
suftering from Pneumoconiogis. H.d.Stationery Office
London 1944,

Bridge J.C. 1238 in Ann. hep. Insp. Fact. Wksh.(Cd 6081)p 80.

Thackran C. Turner 1831. Llhe Effects of Arts,lrades and
Profescions on Health.

gox Eel. 1857 Brit. lled. J. P 491.

shufilebotham ¥. Milroy Lectures 1914. Hygienic Aspects
of Coal liining.

Mavrogordato A.(1922) Publ.3.Afr. Inst.led. Hes. No.l5.

Curmins S.Lyle (1927) J.Path.Bact. 30; 615(1931) Lancet 1,235,
(1934) Amer.Rev.Tuberc. 29; 17;(1935) Brit.Med.J.2, 287;
(1938) J.Hyg.Camb. 36, 547.

Cummins S.Lyle and Evans A. Ceinwen (1933) Brit.Med.J.l, 815.

Cummins S.Lyle and S5lodden A.¥.5.(1930) J.Path.Bact 33, 1095,

Cummins S.Lyle and ileatherall C.(1931) J.Hyg.Cam. 31, 464;
(1933) Ibid., 33, 295.

Cummins S.Lyle and Williams Enid M.(1938) J.Hyg.Camb.38, 638,

%illiams Enid (1933 ) The Health of 0l1d and Retired Coal
Miners in couth Wales, Cardiff; 1936 unpublished report.

Jones T.David (1936) Proc.s.Wales Inst.BEngrs. 52, 157;
193 ibid Bathgate 1936 G.W. Ref. Cumming 1936.

Gough 1940 J.Path.Bact 51, 277.

Report of the Med.Off.Health, Easington 1943,

=244 444 4444202020 44~



87 .

TREATMENT AND KREHABILITATION OF COAL MINERS

SUFFERING FROM

PNEUMOCONIOnIS AND ALLIED RESPIRATORY DISEASES.

At the outset 1 woaid state that the best form of
treatment is prevention. Frevention that is, of the dusty
atmosphere which causes these respiratory diseases and in
an occupation like that of coal mining, this is extremely

difficult to carry out.

It has been found that the chief source of the fine
dust which is so inimical to the heslth of miners is that
dust which is situated at the line of cleavage between the
coal seam and the adjacent strata. This led to various
forms of water treatment such as the Water Infusion method
and the Mist Projector. In seams using coal cutters, the
'wet cutting' method was introduced to prevent the dust
becoming air borne. The result of these measures ensures
that a very substantial reduction is obtained in the con-
centration of air borne dust. Very little water is used so
as not to interfere with the relative humidity of the atmos-
phere in the working place. The time of the miner is not
wholly taken up with these preventive measures so that they

will willimgly co-operate in these duties without subervision.

Other methods of allaying the dust have been tried by
means of such 'wetting' agents as Perminal and D5103 - these
_act by decreasing the surface tension of the dust particles

and so preventing the dust from rising.

These 'wetting' methods also help to diminish the

dispergal of dust during shot-firing.(liiC Environment
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. I would like to mention, however, that it is difficult

to get the wholesale co-operation of miners in these
methods of suppressing dusts and when talking to them,
they tend to depreciate these precautions and t§ blame
them for causing itheumatism, Lumbago etc. They have home-
ly methods.of their own for preventing dust inhalation -
they chew tobacco or, in the case of younger miners, they
tie a handkerchief over their mouths and noses. 1 do
think, however, that they are becoming more dust conscious
of late and as time goes on will co-operate more readily

wlth this menace to their health.

Treatment of Pneumoconiosis: There is very little

known about the treatment of this condition. In mﬁ exper-
ience, the treatment hitherto hés been entirely symptomatic.
Postural drainage appears to help some advanced cases as in
Bronchiectasis, for it is my opinion that Bronchiectasis

can be produced by the Cibrosis of the lung induced by

coal dust. ther writers advocate ﬁaccines and general
tonic measures, fresn‘air, adequate nourishment (which may
be difficult to get ii the patient is not working) and

Possibly actinic ray treatment.

Recently, however, Denny nobson and Irwin have pubtished
interesting accounts of the treatment of Silicosis by the
inhalation of Aluminium powder. <They state that if one
assumes that silica exerts its injurious effects upon the
' lung by a slow transformation into silicic acid then if
the solubility of siliceous material in the lungs could be
sufficiently reduced the usual fibrotic response could be

diminished or prevented (DL.M.J.p 60Ll. Nov.4th 1944). They
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. further found that aluminium powder rendered siliceous
material insoluble in vitro by coating the silica particle
with a thin film of gelatinous hydrated alumina which,

on drying, formed crystalline aluminium mawhydrate. By
animal experiments it was found that metallic aluminium

dust produced no fibrosis in the lungs. It was therefore
argued that by mixing aluminium dust with quartz, sSilicosis
would be prevented. Animals exposed to quartz dust developed
3ilicosis in about five months, but the addition of 1%
aluminium powder prevented this even after the period of

exposure had been lengthened to twenty-two months.

This last year (1944) Crombie Blaisdell and MacPherson
have reported the treatment of thirty-four cases of Silicosis
in miners by the daily inhalation of metallic aluminium
dust. This dust was freshly ground in a special grinder

from small aluminium pellets.

The treatment was begun by giving five minute inﬂalationﬂ
and inereasing to thirty minutes. OsSome of the cases received
up to three hundred treatments but tie majority only had
two hundred. Clinical improvement was noted in nineteen
cases by a decrease in the breathlessness, improvement in
the cough, tightness in the chest and fatigue. In the
remaining fifteen cases there was no improvement, but the
condition remained stationary in spite of daily employment

iq_éilica dust throughout the treatment.

Grombie_and his colleagues believe that the inhalation
of fine aluminium dust prevents the developement of Silicosis.

Certainly these researches open up a new field in the
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in the prevention of occupational dust disease.

Rehabilitation: To me it appears unlikely that

rehabilitation will enable:men to return to their former
occupation, and in any case, 1t is defiaitely harmful

for them to return to any dusty occupation and especially
to coal mining.

The dust reticulation stage appears to be more or less
static if the man is not again employed in any dusty
occupation. If, however, he returns to a dusty occupation
he is liable to develope further fibrotic legsions to the
stage of massive shadows or pulmonary tuberculosis may

develope as occurred in vase 1 of my series.

My impression is that the men should be treated on
the lines of Tuberculosis patients, that is encouraged
to lead an outdoor life, to have a nourishing diet, to
avoid alcohol and tobacco and to have a surificiency of
reste. Also X-ilay and clinical examinations should be
carried out at freguent intervals, not only to gauge the
patient's progress ( or otherwise) but also to provide a

basis for the further study of the condition.

The above remarks refer chiefly to those who are
totally disabled not only from Silicosis but also from
what hag been called Chronic Bronchitis, Pulmonary Fibrosis,
Emphysema and Bronchiectasis. All these conditions if
they entail disablement, can be grouped together under

the term Pneumoconiosis of Coal Workers.

In the case of the dust reticulation case, however,

»
light work away f[rom dusty atmospheres can be undertaken.
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. This should not entail work in a confined atmosphere if
possible, and the patient here too should have Ifrequent

clinical and X-Hay examinations.

Recently the Advisory Committee of the Ministry of
uel and Fower has published a report (Stationery Office)
wihich states that there 1s insufficient knowledge available
to recommend or advise large scale measures of treatment
including renhabilitation. <The Committee states that further
research is necessary with a view to obtaining more accurate
know}edge of the disease - its cause, progression, treatment
and rehabilitation.

It further recommends the establishment of a Treatment
and Hehabilitation Centre with accomodation for thirty
in-patients, equipped with facilities for clinical study
and research. Other recommendations are - ffequent and
periodic clinical and X-Ray examinations of miners and
facilities for guidance in the matter of dust suppression.
Also the provision of facilities for pathological research
into the early dust changes in the lung, the progression
of the lesion and the part played by tuberculosis and other
infections.

H¥inally it is recommended that a Pneumoconiosis Bureau
be established to co-ordinate all aspects of work in connection

with Pneumoconiosis.
-0000000~-
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MEDICO-LEGAL ASPECTS OE PNEUMOCONIOSIS.

Chronic Pulmonary disease of coal workers in relation
to the Workmens Compensation Act. This has always been
a complicated problem and as the knowledge of the condition
has improved it has necessitated various amendments to the
already existing Acts of Parliament and even the introduction
of new Acts.

The original Workmens Compensation Act was introduced
in 1897 but it was not until 1918 that oilicosis itself
became a 'scheduled disease'! for which compensation was
payable. This Act made arrangements for compensation in
the Reifractories Industries a small group of industries
making material refractory to heat for building furnaces.

To delimit these industries from the fireclay industry

the material worked with by those who became entitled to
compe nsation had to contain 80% oilica (5i02). No extension
of compensation to other occupations was made until 1928
when, under section 47 of the Workmens' Compensation Act
1925, the secretary of LState introduced several schemes.

The scheme in which coal miners were interested was the
Various Industries (silicosis) sScheme 1928 S.R. and 0.1928
No.975. The Medical part of this scheme was put in the
hands of the Medical Heferees under the Workmens Compensation
Act. 'These schemes extended compensation to workers in
certain occupations and did not extend compensation merely
by virtue of having the nisfortune.to have the disease. It
Was thought that the coal mining risk was adequately covered
by the definition in the scheme which applied it to those

employed 'drilling and blasting in Silica rock in or incidental



e

_to the mining or quarrying of other minerals'. it should
be noted here that Silica rock did not include any rock
containing less than 50% free 5ilica - it included quartz
ganister, sandstone, gritstone etc. The coal miner to get
compensation under this Lcheme had to be totally disabled
by the disease and further, he had to have worked after the
1st January 1929 in drilling rock containing at least 50%
oilica.

This of course fulfilled the expectation that these
sufferers would come from hard heading workers only, since
the available information was more or less that obtained
by Dr.Tattersall. But 1t was soon found that hard headers
did not only work in Pennant Stone - the only thick seam
of rock in South Wales pits containing over 50% Silicas
Hard headers drive through all sorts of seams of varying
types of shales and rocks and it was very difficult to
prove thelr chemical composition. This difficulty was
thought to have been overcome by an amending scheme in
1930 (1930 S.R. and 0. 1095) which dropped the percentage
in the definition of S5ilica rock and added two clauses
specifically mentioning coal miners '(a) drilling or blast-
ing in stone in any sinking pit and in stone drifts or
other straight or narrow working in coal mine or (b) operat-
 ing any power driven machine used for drilling, cutting,

rippoing or breaking stone in any coal mine'.

-

On the lst June 1930, a new Various Industries scheme
(1931 3.R. and 0. 342) came into operation in which compensa-
tion was extended not only to those totally disabled but

to cases of suspension (in other words partial disablement)
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~as well. The present liedical Board were put in charge

of the liedical part of signing the necessary certificates.

From lst June 1931, one can trace the number of claims
from all over the country - the vast majority of the claims
have beeéen from south Wales - at least 97%.

Year. Totsl Disablement. suspended. liefused.Total Claims.

1932 15 12 4 31
1933 88 34 52 174
1934 136 63 - 83 282
1935 156 55 155 366
1936 162 66 264 492
1937 243 76 355 674
1938 175 92 341 608
1939 271 164 389 824
1940 199 246 412 857
1941 185 . o84 488 957
1942 184 342 769 1,295
1943 286 514 1,144 1,944

In 1932 and 1933 the ledical Board issued certificates
to applicants who found that they were unable to obtain
conpengsation because the employers contended that they
had not worked in a process covered by the two new clauses.
The difficulty was in the fact that the employers took
advantage of a proviso to these clauses to prove that the
ﬁorkmen had not 'been exposed to the dust of 5ilica rock'.
They had only been engaged as colliers in the usual ripping
of 'top' and 'bottom' but had not bored in Pennant rock -

the local sandstone. A case was taken through the County

Court, Appeal Court end House of Lords, and the ifinal



decision was given not on the two clauses mentioned but

on another clause which included processes involving
'breaking, crushing, mixing any dry deposit of silica

or dry admixture'. This man (Morgan v Tirbach Amalgamated
Anthracite Co.) had beeh employed at a colliery called
Tirbach in whicn no sllica rock that is gritstone or sand-
stone is found. He had been a collier in the 'pillar and
stall' system and had done top and bottom rippings in shale
gtone. Very elaborate discuséion as to what a 'deposit'
or 'admixture'! of silica was, were carried on by Lords
Hanworth, slessor and Romer. The House of Lords (Lords
Atkin, Tomlin and Kussell of Killowem) decided in favour
of the workmen because this shale contains narrow veins

of quartz called lenticles ranging up to 2" in thickness.
These lenticles are undoubtedly silica rock said their
Lordships and that the breaking of the top and bottom
caused tne workmen to be exposed to the dust of silicsa
rock.,

Before the House of Lords decigion, so muech pressure
had been brought on tne Home Ofrice that tThe ocheme was
amended (5.R. and 0 1934No.1l155) to apply to workmen employed
underground on or after the date of the order (namely
28nd October 1934) so that the processes included 'any

operation underground in any coal mine'.

lleanwhile the number of claims coming to the Hedical
Board steadily increased from 1933 to 1836, partly owing

to the greater freedom of applications to the Board given

by the amendment to the Scheme and partly by the public

fote
o
" ,_1

glven to the Court case. The peak of applications for
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certificates seemed to have been reached in 1936 since
there was a drop in the claims in 1937. But although

the applications were.inoreasing, the proportion of
refusals to certifly was also golng up and in 1936 it was
recogniéed that these refusals were due to the fact that
the applicants although suffering from a chest condition
most probably caused by thelir work were not suffering from
Silicosis in the accepted sense. It is around this fact
that I have attempted to base this thesis, for one sees
in industrial practice so many miners, who, although not
guffering from silicosis, yet suifer from a chronic chest
condition such as Chronic Bronchitis or Emphysema that
suspends them from work very frequentlﬁ_or completely

disebles then.

The attention of the Fulmonary Diseases Committee of
the lMedical LHesearch Council was drawn to this fact in
1936, but it was not until 1938 4€hat the special investi-
gations by Drs.lart and Aslett was arranged for. In 1938
owing to the collapse of the IFranc and the loss of the
French market, many pits in south Wales were closed, and
this led to an increase in the claims and also to a
diminution of the proportion of refusals. Therearter,
however, the refusals increased in proportion and the totsal
disablement certificates relatively decreased. This relative
decrease in total disablement certificates could be due to

& number of caugeg:-

(1) The natural elimination of the gross cases.
(2) The greater kunowledge oi the widespread incidence
of the condition in miners.
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(3) The desire on the part of the younger miners
to get out of the mines especlally as The
avenues of alternative employment were incressed
by the setting up of ordnance factories.

The report by Drs. Hart and Aslett was published in
1942 (Special Report series No.243: Chronic Pulmonary
Disease in south Wales Coal Miners (1) Medical studies).
As a result of its publicatioﬁ Parliament smended the
liorkmens Compensation Act oection 47 to allow the issue
of a fresh scheme (The Coal lMining Industry,PFneumoconiosis,
Compensation cheme 1943. S.R. and 0. 1943 No.885). This
provides for compensation to those miners suffering from
'qust reticulation' and replaced the Various Industries
Scheme for Coal lMiners who were working in the pits arter

July lst 1943.

A further oscheme the Pneumoconiosis Benéfit Scheme
(5.Re and 0 1945. No.886) was introduced at the same time
to provide a benefit (not compensation) for miners suffering
from Pneumoconiosis who had been employed in the coal mines
from October 22nd 1934 to June 30th 1943 who were not
entitled to compensation.under the.dchﬂmes. The introduction
of this ©scheme gréatly inereased the applications from
South Wales and also in other districts including Durham
and Northumberland, but it is too early yet to say whether
conditions comparable with south fales will be exposed in

other coal-fields.

This short history of the Compensation side of the
question illustrates the difficulties in trying to meet a
Sitvation wnich is being influenced by factors quite apart

from the workmsn. One of these factors is the disgnosis of
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. chest conditions by means of Z~-Hays. This recuires a

good radiographic {ilm whicn in turn requires a good

X-Ray apparatus. ror the diagnogis of s5ilicogis and dust-
reticulation a technically good radiographic film forms
'the most relisble single factor', an ezpression which occurs
in moat of the reports of the osouth African Miners Phthisis
Medical Bureasu and is repeated in the reports for the eight
years énding 1958. A good X-Ray film of the chest was not
very easily obtained and up to 1928 most X-inay plants were
not capable of showing the conditions we now call dust-
reticulation. 7The radiological investigation carried out
by the J/ielsh National Memorial Assocliation led to the
conclusion that the mottling was similar to that caused

by the inhalation of s5ilica dust in cases from the eastern
part of the south JWales coalfield, but in cases from the
western side, that is the Anthracite area, the mottling

is definitely finer than that observed in typical films

from silicotic gold mines in south Africa.

The cases coming to the silicosis Board in the early
days were in the vast majority advanced cases which complied
with the radiographic definition of cilicosis laid down by
the International Conference at Johanmnesburg in 1930. The
fact that amongst those certified was a considerable pro-
ﬁortion of men who had never worked 'in stone, led to critic-
ism of the liedieal Board chiefly by Prof. J.B.Haldane.

The difficulty about the lack of a silica exposure had been
met with by the liedical Referees in south Wales before the
Medical Board took over and had led in death cases to

chemical analysis of the lungs. Up till then it had been
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thought of in terms of silicon Dioxide (Sioz) or crude

" gilica and it had been thought that thls was easily estimated.
In South iiales, however, the chemical analysis was for

total silica since Dr.sladden (ilica Content of Lungs

15th July 1933) and others found serious difficulties in

the satisfactory determination of free silica in lung

tissue. Even so, however, the determination of the silica
content of the lungs after death, even if one accepted the
chemieal analysis as diagnostic, gives no help with living

CasSEes.

The writer is greatly indebted in this chapter to the
help, advice and notes of Dr.C.L.outherland, the Chief

Medical Ofricer to the silicosis Board.
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CLINICAL CAoES.

CACE 1. Konlophthigisg..
Antrnony H. Age 65. Coal Hewer.

Complaing of Cough and breathlesgness.

Duration - 4 years.

Higtory:- This man has been employéd as a Coal Hewer for
41 years. te then worked in tie "Waste" for a further

9 years. Ie states that he developed a cough 4 years ago
following an attack of Influenza. The cough is worst in
the mornings{ usually sbout 6a.m. when he has to get up
and go into the fresh air, when he coughs for an hour or
more and expectorates much blackish green sputum. He ig
very breathless on exevtion‘and it is on this account that

he has had to give up his work altogether. :

Family History:- Uil of note. Both parents died at an

advanced age.
Habits. MNon- smoker and very moderate drinker.

Examination: This men is obviously very dyspnoec as when

taking his clothes off for examination. He is tall and
very thin but not emaciated.

There is définite clubbing of his fingers.

nesting pulse rate 94 per minute.

nesting regpirations 20 per minute.

No cyanosis and no oedema of the feet.

Chest moves very little on resoiration whicn is of the
abdominal type.

Apex beat in 5th. interspace 25" from the mid line.

Chest expansion 38/ - 39" ie 1" expansion.
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Voeal fremitus dimianished.

Tympanitic percussion note all over the cheét with
diminution of superficiel cardiac dullness two fingers-
breadths to right of nipple line. ILiyotatic irritability
apparent on percussion. On auscultation the vocal resonance
is diminished. Vesicular breatn sounds heard all over the
chest with an occasional rhonchus.

Heart sounds normal and healthy.

Blood pressure 140/90 mms Hp.

X-Hay Examination. oSkiagram shows extensive reticulation

and mottling over all lung zones. He has extensive pulmonary

fibrosis.

ooutum Examination. IFound - a few Tubercle bacilli. Later

examinations showed numerous tubercle bacilli.

Electrocardiogram shows a hign peak in the T wave in Lead 1II.

TYhe Q wave is apparent in Lead I1I only. Otherwise no

cardiac abnormality is oresent.

This man has now been certirfied by the osilicosis Board
to be suffering frou Koniophthisis and has been awarded

compensation.

Koniophthigis is a condition in which Tuberculosis and
the dust condition combine to form a common lesion character-
istic of neither. Thus a modified form of pulmonary
Tuberculosis is produced which may be scarcely recosnisgable
‘88 such unless the sputum is examined. Usually the dust

lesion predominates and the resulting condition has the

character of a dust reticulation plus a caseous tuberculosis.



In this case the Tubercle begcillins was finally isolated

‘in the sputum but in the next case, no Tubercle Pacilli

-have so far been found, although radiographically the case
is also one of Koniophthisis. %Thus the diagnosis may
easily be missed if no radiological examination is carried

out.
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CASE 2. Koniopnthigig.

Peter C. Age 67 wcalloper (Co2l Sutter)
Complains of cough which has been worse during the last
five months but has been present for years.
Duration - 1O years but much worse during the last five months.
History: This man started work at the age of 13% as a pump
boy but later began to'hand put'. lie served in sSouth Africa
in the Boer War from 1899 until 1904, when he was demobilised.
He recommenced work as a cecal hewer and scalloper. This last
is a coal cutter operator and he remained at this work for
31 years, some 21 years as a coal hewer and 10 years as &a
scalloper. The scalloping machines were operated by
compressed air and they raised a tremendous amount of dust
much of which was stone dust from the dust which was scattered
around to preﬁenf explosions. For the last 10 years he
states he had a slight cough but nothing much to complain
about and as he states "everybody on the coal cutters had

a cough. He 1s breathless on exertion and cannot walk

(even on the flat) very far before he has to stop for breath.

.The cough is very bad in the mornings - he has to cough for

gh £
a long time every morning before he gets relief. Blackish
green sputum 1s expectorated. He had a slignht haemoptysis

about 18 months ago.

Family History: Both parents are dead but they were both

over 80 when they died.

Habits: smokes 2 ozs. of tobacco a week. Only drinks an

odd glass of beer.

Examination: Very frail, almost emaciated man. Iie looks







much older than his years. Luscles thin and wasted and
" exhibiting myotatic irritability and myoedema.

Breathing is entirely abdominal in type. Costzl
carilages ossified. Slight scoliosis of the spine. No
clubbing of the fingers. i

Hesting pulse rate 80 per minute.

Vessels arterio-scilerotic.

Chest measurements 33" - 34" 1ie 1" expansion.

Apex beat in 5th interspace 33" from the mid line.

superficial cardiac dullness 1" within the nipple line.

Impaired pefcussion note at right apex - elsewhere it
is definitely hyper resonant.

Vocal fremitus diminished except possibly at the right apex.

Cavernous breathing at right apex. Elsewhere it is
bronchovesicular. No accompanimentse.

Vocal resonance diminished except possibly at the right
epex. Heart sounds -normal. ‘

Blood pressure 160/100 mms Hg.

Weight 7st. 11llbs. Height 5' 7%,

sputum examination negative.

i-Ray Examination: 0ld standing reticulation of
pneumoconiosis with superadded Tuberculous areas in both

upper lobes. Evidence of Koniophthisis.

In his nhistory card the rirst mention of Bronchitis is
in January 1942 although as long ago as 1921 he had an attack
of -Pleurisy. In.Jun 1942 this man sustained a bruised chest.
An X-Kay examination shows no sign of fracture. ©There is no

mention made in the X-hKay report of any vulmonary disease.



In 1940 he was discharged from hospital with the
folloving report - "bSpondylitis of the cervical vertebrae”.
Again there is no mention of any pulmonary disease although

he had evidently had yet another radiological examination.

Electrocardiogram: Shows normal tracing with no cardiac

abnormality.
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CABE 3. oilicosis and Tuberculosis.

Joseph E.r. Age 43, laster chifter.
Complains of cough and breathlessness.  Also loss of weight
and lasgsitude.

Duration - 2 years.

History: This man is a master-shifter, that is an under-
ground officiai. Previous to this he worked as a stoneman
for © years. He states that he was guite well until he had
an attack of left sided Pleurisy in 1941. He made a poor
recovery Ifrom this and never felt completely well. He had
another attack of Fleurisy in 1942, this time on the right
side. After this second attack he had to give up work .
altogether on account of increasing breathlessness. le also
had a persistent cough with mucn sputum and felt generally
weak and easily tired. HHis appetite was poor and he was

confined to bed.

ramily History: Nil of note.

Examination: The patient is confined to bed and is in very

poor general health. okin dry and without elasticity. IHe
has a frequent short cough and is very breathless.
o clubbing of fingers. Nlyotatic irritability present.
Resting pulse rate 100 per minute.
Chest moves very little on respiration which is mainly of
the abdominal type.
Apex beat in the 5th. interspace 33" from the mid.line.
Vocal fremitus increased at both apices.
The percussion note is impaired at both apices and also

in both mid and uvper zones.
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On auscultation there is pronged expiration and
rhonchi can be heard all over the chest with the exception
of the apices.

Vocal resonance increased at both apices.

Heart sounds normal. The pulse is regular but rapid.

Temperature normal.

sputum negative to Tubercle bacillus.

X-Ray Examination: At this stage ne was X-Rayed and the .

radiographs show massive shadows in both Jungs which may

be due to Silicosis or neoplasn.

This left the diagnosis in doubt and as the patient
refused to have a bﬁpsy'done things were at a standstill
until & new developement arose. In February 1843, a diffuse
swelling appeared in the lelft upper thorax and left axilla.

At the same time the patient became much worse - very .

'
anaemic and cachectic. This appeared to confirm the diagnosis
of pulmonary neoplasm and he was recomnended to see a
Thoracic surgeon. e was accordingly admitted to hospital
for investigation and the swelling in the left infraclavicular
regioh.was explored and found to be an abscess which seemed
to be coming from the chest like a fistula between the ribs.
The pus was traced to an area of necrotic lung a piece of
which was sent for section and found to be silicotic. 1In
addition tubercle bacilli were isolated from the pus and

the diagnosis of silicosis complicated by Tuberculosis was

confirmed. Later his sputum, hitherto persistently negative,

was found to be positive to Tubercle.

This man died shortly after in June 1943, being admitted



as a case of oilicosis by the Silicosis Board.

This remarkable case was, therefore, a Silicosi

7]

complicated by Tuberculosis in a bitumenous coal miner.

He worked in a coal mine in this neighboﬁrhood in a mine
in which there have occurred many cases of S5ilicosis. The
coal miners around thnis district have very few such cases
and the only difierence is tnat the mine where this man
worked is some 2,000 feet deep, while the other mines are.

only around the 1,500 feet mark,

The writer has no doubt that had a post mortem been
available a 'ericket ball' mass would have been found in
the left infraclavicular region of the lung - a black tarry

mass of necrotic lung tissue and coal and stone dust.
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CASE 4. Dust Zeticulation.

alph XK. age S5l. Coal Cutter.
Complaling of cough and slignht dyspnoea on exertion.

Duration - 5 years.

History. some five years ago he nad a slight cough with black
sputum which never seemed to improve mucn. IHe thouznt he had
'catarrh' but did not take much notice of it. Thia cough
persisted for some time and then nhe had a serious accident -
he sustained a 'broken back' (fractured transverse processes
7th - 8th Thoracic Vertebrae) He was in a plaster jacket

for 18 weeks and then went back on to light work at the
surface where he remained for some 8 months, but for the

last 18 months he has been a labourer underground. About

2 months ago his cough got worse and rfinally he had to stop
work and stay in bed. He had a severe attack of sacute
Bronchitis with high temperature, drenching sweats and
considerable prbstration. He improved somewnat but = siight
pyrexia remained for a fortnight and that, together with the
fact ‘that he had some moist crepitationsat the left apex led
me to call the Tuberculosis Medical Officer in consultation.
He wasg X-Rayed and a final diagnosis of non-tubercular
‘pulmonary fibrosis was made.

He was employed as coal cutter until the accident
occurred. His work entalled cutting stone alseo and b
describes the stone dust as being like flour snd standing om
- his skin like white flour at the end of his shift. iHe states
that the stone dust was always being dlown in his face

owing to the direction of the air current. All this tinme






he had this persistent cough with black sputum and further
volunteers the statement that even after he had been off
work for 8 months he was still coughing black sputum.

He gtates he has felt better lately and does not have

any sweats, although he still has the black sputum.

Family History: His father is £ill alive age 57 and does not
suftrer from any Bronchial trouble. His mother died of
sarcoma at the age of 33. No.other member of the family .

suffers from cnest trouble.

Habits: omokes ten cigarettes a day but at the week-end he

gmokes as many as [fifty. He drinks about a pint of beer a day.

Examination: Tall thin but intelligent patient. Cadaverous

looking appearance 1n the face. Colour poor. o cyanosis.
No engérgemeht of cervical veins. Chest moves easily on .
respiration. Definite clubbing of fingers. somewhat dyspnoec
on exertion. The supraclavicular fossae éré fuller than
normal and the chest ‘is of the emphysematous type although
not typically barrel shaped and there seems to be a good
respiratory excursion on inspection. Slight winging of
ocapula and some scoliosis.
fespiratory excursion is good 35" - 373" - 23" expansion.
The apex beat is in the 5th interspace 3i" from the mid.
line.
At the level of the nipples the chest is 10" across and
8" deep. 1o myotatic irritability or myoedema.
Vocal fremitus normal.
Liver dullness increased one fingersbreadth below the

right subcostal margin.

Chest is hyper resonant to percussion all over.



Breath sounds normal vesicular - occasional rhonchus at

left basge.
oputum negative to tubercle bacillus on repeated
examinations.
Blood pressure 110/60 mms Hg. ‘
Jeizht 9st. 105lbs and has gained 31bs in the past 2 weeks .
This patient collapsed after I had finished taking his
blood pressure - his pulse rose tec 110 and he felt faint, his
gkin became cold and clammy with a profuse cold perspiration

on brow and face. He recovered after a few minutes.

X-Ray Examination: IHe was found to have a Pulmonary Fibrosis

due to dust reticulation. Further report - derinite
reticulation stage of osilicosis.
Skiagram: ohowed a derinite scoliosis of the spine with

equally definite dust reticulation € both lung fields.
Electrocardiogram: rointed T waves in Lead 2,otherwise normal.

This man then is a case of dust reticulation of the lungg
he has worked under very adverse circumstances being exposed
to both stone and coal dust. He developed a clinical
Bronchial catarrh due to irritation of the Bronchi with
carbon particles and this catarrhal process cleared the
carbon particles from the Eronchi in the mucous exudate.
Finally he had a serious accident and his vitality would be
thereby lowered and when he resumed work the cough persisted
and finally he developed an acute Bronchitis from which he
only made a slow recovery.

rneferred to oilicosis Board for examination. Confirmed
to-be suffering from dust reticulation and recommended for

light work.
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CASE 5. Early Dust Heticulation.

Edmund J .4 . Age 47. stoneman.
Complains of cough, breathlessness and pain in left side.

Duration - 12 years,

History: This man was quite well -until 12 years ago when he
developed a vain in the leit side which lasted for some months.
After this he had a cough and seemed to be breathless. These
attacks of Bronchitig he states, have recurred at irregular
intervalé ever gince. The coughs he states, comes with this
left sided pain, and is of a 'racking' character. There ig

no sputum. When he is off work the cough ceases but when

he returns to work the cough comes back.

He 1s a 'stone-worker' - that is he is employed taking
stone down and making places f'or the tubs. Ile gets the stone
down with a pick and does not do any shot-iiring, although
the stone dust is lying thickly all over the place and the
passage oi a'set' of tubs raises tnis fine floury dust so
that the air is full of it. He has always been employed asg
a 'stoneman'. ihe stone dust he states, makes him coupgh
although he does his best to avold 1it. The dust ls always
there. He states that if he gets about 4 to 5 hours rest he
feels well but if he lies lonper than this the pain on the.
left side of the chest recurs and he has to pet up (ef Case 8).

When he stoops down the pain is considerably lessened.

BProbably muscular gpasm. ‘The freguent cough is hig chief

-

complaint.

Family History: His father died age 40 of ineumatic lever,

Mother i gti11 alive are 73.






Habits: omokes about 8 cigarettes a day and is a teetotaller.
At one time he was a singer of some loecal repute, chiefly

amateur operatie societies, but now he has not the breath,

he states, and this seems to be zetting worse.

Examination: mRather tnin, introspective type of man with

sallow complexion and frecuent cough. le worries because he
ig breatnhless at work and tries to keep up with the others
but is unable to do so. llo derinite cyanosis.
Chest wall thin but dilated. Some distensioan of the apices.

il

-

Expansion ig 15" from 321" to 34".

Thoraco abdominal type of breathing. Hespirations 28 per mrin
Hesting pulse rate 96 per minute.
Apex beat in Hth interspace 33" from the middle line.
superiicial cardiac dullness normal, being about one
fingersbreadth medial to the nipple line.
Vocal fremiftus - no appreciaeble alteration.
Hyper resonant percussion note especielly at the apices.
Vesicular breath sounds with, however, some prolongation
of explration. No accompaniments. Vocal resonance normal.
Heart sounds normal.

Blood pressure 140/100 mms. Hg.

o sputum for examination.

X-iay Examination: rossible early reticulafion orf right and

left lungs.

He rfurther states that every time I have examined him
I-hgve set up a cough by tapping him on the left side just

below the clavicle.

The chief features of thils case are the freguent



irritable cough and dyspnoea and tihe fact that the cough
ceages 1f he is ofi work only to recur when he goes back to
work. Evidently the stone dust is an irritant to this
man's bronchial mucosa and he is in process of developing
a Pulmonary ':'ibrosis. He nas a slight but definite
emphysema és is evident by his prominent lung apices and thig
will tend to get worse as time goes on. He is now at the
stage when if removed from his dusty environment the condition
would probably improve or at least not progress to the next
stage of cardiac impairment - Bronchiectasis or dust reticulation
Inis man has always been a stone worker in the mine
and is exposed to an a2tmogsvhere that is thick with stone dust
so that pulmonary symptoms almost inevitably develope. The
history here goes back a long time, some 12 years, but he is
vague about the onset of his symptoms which seem to have been
insidious, and also it has to be rememberedlthat stone dusting
before shot-firing has only been indulged in for some eight

years or sSO.

He also complains of left sided pain which is easier when
he stoops down and comes on after some four hours sleep. This
may be due to a muscular spasm or it may be due to an early
Bronchiectatic condition due to traction on a bronchus. It
has been said that osilicosis 1s not uncommonly combined with
Anthracosis snd that then it leads to Bronchitis rather than
to Tuberculosis. The reason sugrested for this is that
finely divided charcoal has the power of adsorbing Tuberculin.
- This case is probably of such origin. His skiagram

Suggests an early dust reticulation.
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GADE 6. Dust Hetieulation.

Kobert s5.F. Age 47. Filler on Longwall-later
stonework.

Complains of heavy weight on chest and some breathlessness.
olight Cough.

Duration - 3 weeks.

History: FPatient has been well until some three weeks ago
when he felt a sensation of weight over the front of the chest.
This was worse when he got out of bed and better when he was
in the fresh air. In addition he had a slight cough. He
noticed that when he took a deep breath he nad a pain in

the front of the chest - substernal in position. Occasionly

when hurrying he gets the pain also, but this is not consistent.

He worked as a longwall filler during which he was
exposed to much 'powder reek' and stone dust. He is now
on light work underground and is therefore still exposed to

stone and coal duste.

Family History: TFather died of Cerebral Haemorrhage at 65.

His mother died of heart disease aged 63.
Habits: omokes very little. Teetotaller.

Bxamination: Pale complexion. oeems to sweat easily when

being examined. Chest moves poorly on respiration wnhich is
mainly of the abdominal type. fiide sgbcostal angle and
widely spaced ribs. Deep antero posterior dismeter of chest
approximately 93" x 103". No oedema of feet and no clubbing
of fingers. oome distension of supraclaviculer fossese.
Chest excursion on respiration very poor 34%" to 35" - 3¢

€Xpansion.






=

Apex beat in 6th interspace 3%" from the middle line
that is one fingersbreadth inside the nipple line.

Diminished vocal fremitus.

Hyper resonant percussion note all over chest especially
at the ‘aplces.

Vesicular breath sounds with ho accompaniments.

Vocal resonance diminished.

Blood pressure 135/80 mms Hg.

No sputum available for examination.

X-Kay Report: Fulmonary ribrosis due to EFneumoconiosis.

This man is suffering from rulmonary Fibrosis due to

Pneumoconiosise. lle is completely incapvacitated from worlk,

Not accepted by obilicosis Board.
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CASE 7. Dust Leticulsation.

fiilliam J. Age 35. otone Worker.
Complains of cough and breathlessness.

Duration - & years.

History: The above man was a healthy well buillt man of

35 years who was a good workman until he began to notice
that he was suffering from frequent attacks of'coughs and
colds'. These occurred several times a year and now he
finds that he cannot carry on his work like he used to do.
He dislikes being idle but this fregquent cough and breath-
lessness is compelling him to limit his exertion. Even
when going to work he finds that if he hurries it brings
thig persistent cough on and he has to'stop and rest. The
Sputuﬁ is black at first when he comes home from work -
later, however, it clears and becomes white in colour. The
elimination of dust, thereiore, by his bronchial mucosa
must be efricient.

he is a !'stoneman' and has been working as such for
11l years. He drills the stone, fires shots and in short is

exposed to both coal and stone dust.

Family History: Nil of note.

Habits: omokes about 10 cigarettes a day - never more. He

drinks very little.

Examination: Cough very evident and obviously very irriteble.

He is a well built man but has & pale complexion. No cyanosis

and no clubbing or fingers. Chest moves freely on respiration
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- thoraco abdominal type of respiration. the supraclavicular
fossae are well filled indicatinga certain degree of emphysema.

He has a definite scoliosis of the spine.

Myotatic irritability on ligntlytapping the pectoral muscles.

Apex beat in 5th interspace 4" from the middle line, that
is one fingersbreadth within the nipple line. HNo gross
diminution of superficial cardiac dullness.

Chest excursion 355" - 373" = o expansion.

Resting pulse rate 108.

Resting repirations 24 per minute.

resonant percussion note all over the chest - 'somewhat
hyper-resonant at apices.

Vocal fremitus normal.

Vesicular breati gsounds all over the chest. No accompani-

mentse.
Vocal resonance normal.
Heart sounds closed.

Blood pressure 135/95 mms Hg.

sputum Examination: Negative.

X-Ray Heport: oome reticulation of tne lung field.

Not accepted by the bilicosis Board.

Two days after the above report this man developed a
pain in the left chest with friction rub, elevgtion of
temperature and pulse. He exhibited all the physical signs
of a pleurisy.

The exposure to coal and stone dust that he has
ekperienced for 11 years has ﬁroduced a degree of reticulation

but not sufficient to warrant compensation.
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CLAGE 8. . Dust teticulation.

John D. Age 48. Coal Cutter.
Complains of cough and breathlessness also pain in chest.
Duration: 4 - 5 monthse.

History: This man has 2lways heen healtny until about

¢ - 5 months ago when he began to suifer from a cough which
was worst in the mornings as soon as he got up. He would
cough up & lot of mucous and then would be fairly free from
coughing rfor the rest oif the day. During the night he
sometimes had to get up rfor the cough but not very often.
lle also found that he was very breathless and.was unable to
walk very rfar without stopping. If he does any work he
becones very breatnless. At work he cannq? carry any of

-

his equipment very far without stoppin

g for a rest. He has
worked as a coal cutter for 20 years and a year ago he was
(for 6 months) cutting through stone alone. He was operating
the coal cutter for 175 hours one day and a number of men

F=a

were affected by the stone dust that day and had to go home.
The coal cutter he operated is worked by electricity.

He also at this time began to complain of a tightness in
the chest.

During the past © months he has lost 19 1lbs in weight

and f'inds that he sweats very easlly.

Family History: Nil of importance.
Habits: omokes 2 pipe. He hardly drinks atall.

Examination: Resting pulse rate 88,per minute.







nes pirations 13 per minute.

He 1s a well nourished, intelligent type of man. iWeight
9st. 12 1lbs. Chest moves easgily on respiration, which is of
the thoraco-abdominal type. Mo clubbing of Iingers.

‘Myotatic irritability of chest muscles present. 3

Apex beat in 5th interspace 3" from the middle line.

Jo obvious emphysemsa.

Vocal ifremitus normal.

Resonant percussion note all over chest - possibly
hyper-resonant at apices.

Veslicular breath sounds no sccompaniments.

Heart sounds normal. Vocal resonance normal.

Blood pressure 135/90 mms.He.,

sputum Examination: Negative.

X-nay Examination: FPulmonary fibrosis with non-specific
reticulations.

The history of this case is very suggestive of
Pneumoconiosgis but on physical examination there is, as
usual, very little to find. Only on radiogrephic examination

is a condition of non-specific reticulation shown - a coa

l’"‘

miners lung and it illustrates the fact that men can contract
pneumoconiosisg and die from i1t without any very gross
physical signs being apparent. The case illustrates the
necessity of a good radiographic examination in all these

cases or latent pnewnoconiosis.
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CASE _ 9. Dust neticulation. P
John O.K. Age 52. Boiler Cleaner.

Complains of cough and breathlessness.

Duration: 5 - 4 years.

History: This man has worked in a colliery Boiler Flant
For 20 years. ror the last 7 - 8 years he has been a
boiler cleaner. ihis work consists of chipping the deposit
off the inside of tne bollers and also of cleaning out the
flues. <This is very dusty work although some water is

usually thrown down to keep down the dust. The flues

contain not soot he states, but a substance iike burnt soot.
About 3 - 4 years ago he developed a cough and found that he
Waé very breatilless on exertion. This cough is worst during
the night and especially in the early morning when he gets up.
The sputum is thick and a dirty yellow colour. He finds that
the cough i1s much worse i1f he lies on his left side.

Family liistory: Nil of note. Both parents died at advanced
ages.

Habits: Teetotaller and non-smoker.

Examination: omall gquiet man obviously dyspnoec as when

taking his clothes off for examination.

* Resting Pulse 100 per minute.iesting respirations 20 per min

Emphysematous type of chest but not markedly so - more !
Obvious at apices.
Myotatic irritability of chest muscles. oome slight !
Scoliosis. MNo finger clubbing. @
an

Chest measurements 35%" - 37" ie 1.

24
-

expansion,







=

Apex beat aiflicult to determine but apparently in

5th interspace. Area of superiicial cardiac dullness

2

iminished to about 1%" from the middle line.
Chest resonant bo percussion but hyper-resonant at apices
and tb 8 lesser extent at the base.
Vocal fremitus witnin normal limits.
Vesicular breathing witn nowever prolongation of

expiration and rhoncni durin

(i}

expiration. No moist accompani-
ments.
" Heart sounds normal.

Blood pressure 130/95 mms. Hg.

sputum Examination: Negative to tubercle bacilli.

X-nay Examination: nRadiologist reports a non-speecific

Board
reticulation but does not consider a oilicosis/would pass

for dlsabllity.

This man has worked in and about coal mines all his life.
¥or the last 20 years, nowever, he has been employed as a

boiler cleaner. This exvoses him to a considerable amount

of dust which has affected his genersl health so thnat he now

j@F

suffers from non- specific reticulation of the lung fiel

He 1is never free from cough and is very breathless on exertion.
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CASE 10. Pulmonary kibrosis.

iilliam L. Age 41. wtoneman.
Complains of recurrent attacks of cougn and breatnlessness.
Duration: 2 years.

History: some 2 years ago this man complained of cough and
oain in the chest. He had some pyrexia with a friction rub
over the right base and was treated as a Fleurisy. Iie made

a poor recovery the cough persisting and there was also some
dyspnoea apparent. His brother had just died from a Broncho-
genic Carcinoma and he seemed to worry about it a good deal
and rather imag}ned he mignt have it himself.. Wihen he did
finally recover he resumed light work and was unable to

follow nis own work as a 'stoneman'. This work ( as a stonemsn)
ig dusty and involves drilling stone and blasting it and is in
iact an occupation in which one is exposed to the inhalation
of a considerable amount ol spne dust. This man then, since
his initial attack, has only been able to do light work and

he has now fallen off work again, although his condition is

_ by no means serious. He always has a slight cough but this

does not inconvenience him. There is no sputum.

Family History: Mother alive age 78. Father dropped dead in

. the mine - of apoplexy age 55.  One brother died of a

Bronchogenic Carcinoma.
Habits: omokes about 15 cigarettes a day. Does not drink.
e ]

Examination: Big, fairly well developed man. Chest moves

freely on respiration with 2 respiratory rate of 18 per minute






while in bed. Thoraco-abdominal type of respiration.

festing pulse rate 80 per minute.

lio clubbing of fingers. 0 cyanosis.

Wide subcostal angle and widely spaced ribs. sallow
complexion. The apices of the lungs are well filled up but
one could not call them distended.

2~ from 359 - 5951

= = o

Chest expansion 2

Apex beat in 5th interspacedfrom the middle line. The
chest is deep and the ribs are widely spaced so that one gets
the impression of an Emphysema without having very much to
go upon exceot that there is gross diminution of the superficial
cardiac dullness. <This is unsuspected until percussion is
carried out wnen there is at least three fingers breadth
diminution in the superficial cardiac dullness. Voecal
fremltus diminished.

Hyper resonant note on percussion all-over chest except
on the rignt side 1n mid. zone where there is a duller note
on percussion.

Vesicular breath sounds with some rhonchi on expiration.

Vocal resonance slightly diminished.

oputum Examination: Negative to both Tuberculosis and

Carcinoma.

X-Ray Examination: Negative to Tuberculosis but on examination

there is some pulmonary fibrosis and.possibly early reticulation

in both mid zones .

, This man tnen had a Fleurisy followed by cough and

' —
dyspnoea which never really cleared up altogether. ile had

-

been vorking as a stoneman ror years and had been innaling




gtone dust during that time. The result would be a slowly
increasing pulmonary fibrosis which culminated in an attack

of Pleurisy two years ago. ‘<©he Fleurisy would be associated
with the fibrosis and it is a faect that at autopsy on miners

1 nave noticed on numerous occasions that the pleura is un-
usually thickened and adherent and that the lungs were infiltrat-
ed witn fibrous tissue - the so called peribronchial infiltration
This patient would be left with an area of thickened nleura on

the right side wnich gives a flatter note on percussion.

~This patient with thickened pleura and lung fibrosis
will probably go on to develope a Eronchiectasis in later

life due to the contraction of the fibrous tissue.

This is another case where if the patient is kept out
of a dusty atmosphere he will maintain good general health

although the risk of a Bronchiectasis is always present.
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CAGE 1l. Pulmonary ribrosig - ¥ibroid Phthisis.

Thomas E. Age 57. Coal Hewer.

Complains of cough and breathlessness.

pburation: 32 years.
History: This man had an accident in 1912 being crushed

between a 'coal tub' and a prop supporting the roof. After
this aecident he asserts he was subject to attacks of

Bronchitis - these being or only gslight intensity

oy

e did not
loose any work on account of them. They occurred during the
winter. I'rom this I would conclude that he suffered from

the familiar 'winter cough' of coal miners. In 1918 he came

to work on the surface as his chest was vorse in a dusty
atmosphere. bSince then he has been subject to frequent attacks
of Bronchitis until finally he had to give up work altogether.
He is now a chronic invalid and nas not worked for nearly a
year, being very breathless and suffering from a chronic cough

with expectoration.

Family History: rather alive aged 85. Mother died aged 79.

-

Examination: This man is extremely thin. His facial bones

stand out and all his bony prominences are easily discernible.
He is very breathless. Zven lying in bed his respirations
are 30 per minute. No eyanosis. His skin is sallow and has
lost its elasticity. His mucous membranes are of zood colour
‘but his respirations are chiefly abdominal.’

the chest moves poorly on respiration having only 1"
of expansion - 29%" to 303".

Apex beat in 5th interspace.






o bulging of intercostal muscles and no particular
bulging of supraclavicular fosgssae.

Apex beat one fingersbreadth medial to nipnle line in
5th interspace. BElood pressure 80/55 wmms.ir.

Vocal iremitus increased on right side. Normal on left
gside. On percussion he is stony. dull on the left side -
painrui to the pereussing finger. Resonant - almost hyper-
resonant on the right side. =Rriles héard with the naked ear
on the right side especially at the base.

On auscultation he nas bronchiasl breathing at the left
side with aegophony.

2 5)

(0]

vesicular witn sone

)

On the rignt side breath sounds
prolongation of expiration and crepitations at the right base.
I'rom the result of this examination one concludes that this

patient has a collapsed lung on the left side.

A-Ray Examination: 1936 - Extensive pulmonary fibrosis with

some dilatation of the bronchi and possibly early bronchiectasis.
1943 - in this skiagram there is some probable fibroid
Taberculosis of left upver lobe.

1944 - marked involvement of 'left upper lobe. Area of fibrosis

left mic zone.

oputum Examination: His sputum examinations have throuchout

all been nepative. His sputum is nummular now and profuse.
Thig man died of cardiac failure due to Chronic Fibroid

bﬂtiliﬁis .

. )

-00000~-



CASE 1=2. Chronic Droachitis with Emphysema.

Thomas He. Age 45. Coal Cutter.

Complains of shortness of breath and coupgh.

Duration: 5 years.
Higtory: This man has heen very dyspnoec for 3 years. Prior

to this he had had some five attacks of acute Bronchitis and
one haemoptysis. The attack of haemoptysis was in 18386
and at that time it was noted that there were some rdles at' - _
the left apex although investigation proved negative and
he subsequently recovered full functional efriciency. In
1941 he noticed that he was not so strong as before and that
he was getting very short of breath. e could not carry on
his work as before and he felt “that something was coming on%.
His work involved lifting the belts of the coal cutters and
he found he was incapable of this. Iinally he became so
breathless that he had to give i1t up and finish with the mines
altogether.

He has now been off work over a year and during that
time his condition has deteriorated. He has worked under-
ground frfor 30 yearé and during most of that time he was a
coal cutter. The seam is only about 2 feet high and therefore
he works in a very confined space in which shot firing was
going on so that the alr was thick with mixed dust and nitrous
fumes . In addition he was at one time a driller in coal or

stone. His sputum is blackish.

Family History: Nothing of note.







Examination: omall well built man. His face congested with

small superficial venules in the nose and cheeks. oSlight
tinge of cyanosis. He is very breathless on exertion and this
is the characteristic feature of this case. e has a f{requent
anort cough. His dyspnoea has increased to such an extent
that he cannot even go out for a walk in fine weather but sits
outside when it is suany.

There is some clubbing of the fingers. There igs a
'fullness' of his supraclavicular fossse and he had s wide
subcostal angle with widely spaced ribs.

Respirations 24 per minute. nesting pulse rate 75 per min.

Chest expansion is 2%" from 35" - 373",

The apex beat is not apparent and the superficial cardiac
dullnesgs gannot be ascertained due to the Emphysematous nature
of the lungs.

Vocal fremitus is diminished.

ihe chest is hyper-resonant to percussion all over
especially at the apices and bases.

Vesicular breath sounds without accompaniments.

.Heart sounds normal. Blood pressure 105/80 mms.Hg.

~

X-ray Examination: Hadiologist reports some peribronchial

thickening and basal empnysema but no evidence of Tuberculosis.
= v

sbutum Examination: liegative.
Diagnosis - Chromic Bronchitis wita Emphysema.

This man has been a coal cutterr and driller for 30 years.
He has reached the age of 45 and is a chronic invalid due to
dyspnoea being unable even to walk. He has suffered Ifrom

geveral sttacks of rleurisv and Acute Eronchitis. “Yhe writer




has noticed thah coal miners surrer repeatedly from attacks
of rleurisy and also from atypical Fneumonia.. This I have
foeund in 2 or 3 cases which nave come to autopsy, was due to
a thickened Pleura in the deep layers of which was much coal
dust which was probably interfering with the lymphatic
ciréulation end so causing a dry pleura and hence friction.
Erom hig skiagram one would conclude that as there is much

peribronchial fibrosis he is probaebly an early Pneumoconiosis.
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CASE 15, Pulmonary Flbrogis with Emphygema.

Henry H. Age 32. Flllers
Complains of cough and shortness of breath.

Duration: 2 vears.

-

History: This man states that he has had occasional Bronchial
colds for the past 9 years but lost no work until £ years apgo
when he became worse and hags not worked since. He was in
bed for a week with cough and sputum. ZThere was, however,
very little sputum relative to tne cough. After this his
sputum was examined and his cnest was ZX-ilayed for tubercle
both with negative results. Ille now has a persistent cough
with expectoration of sputum and some breathlessness on
exertion. The spubtum is thick' yellow and rather sticky. He
states that the cough is worse during the night and early

morning. He has, however, occasional boutg of coughing and

dyspnoea which come on during the night. He wakes up coughing

e

and remains so for an hour ot two after which he is very

breatihhless.

Family History: - Nil of note.

Examination: Thin delicate looking man. Weight 8st. 91lbs.

height 5' 11%". O0bviously underweipght and somewhat dyspnoec:.

fespirations 24 per minute. ilesting pulse rate 80 per min.
Tnhin poorly formed chest with myotatic irritability.
Fingers slipghtly clubbed - drumstick appesarance.

Chest expansion 1%" from 323" - 34".

Apex beat behind 6th ribd 3" from the middle line. some

diminution of superricial cardiac dullness 27" from the middle






during expiration. = On the left side vesicular breathing with
no accompaniments.
ghonchi at both bases.

Blood pressure 115/80 mms.Hg.

X+Ray Examination: 1942 - No evidence of any Tuberculosis.

Radiologically he has generalised peribronchial thickening
with Emphysema.

He was labelled Chronic Eronchitis and Emphysema.

1 1

This man wasg employed as a 'filler' when he finished
work. A Willer'! is a man who works on his k¥nees fillinge
the hewed ecohl into tubs. He works therefore with coal

cutters, vsually in low cramped places.
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CAGE 14. Miners Astima - Emphysema.

Jd.G. Bo Age 306. (Deputy Overman 6 years.
(Coal Cutter 5 -G0=-
(Putter 9 -do-

Complainsg of breatnlessness and cough.

Duration: 3 years.

History: This man has worked for over 20 vears in the mine
and always enjoyed good health until three years ago when he
felt himself getting very breathless so much so that on two
occasions he collapsed at work witnh acute dyspnoec attacks

and had to be carried out of the mine. Frevious to this he
had had no trouble withh his chest although as a deputy over-
man he had been doing a log of snot firing. IFinally he became
so breathless that he had to give up mining altogether and
worked in a factory. Although he is breathless all the time,

and especielly if he has to e¢limb a hill or undertake any

exertion, ne sufiers from an acute exacerbation about twice
a year when he is confined to bed. Puring these attaclks

his respiratory rate increases to about 28 per minute and

there are numerous rhonchi all over his chest and his accessory
muscles of respiration are brought into play, yet it is not

& true spasmodic asthma. The attack lasts for about two

days but he is not as distressed as a true asthmatic - and
then gradually subsides. lle states he has been much better
Since he gave up coal mining. To get some relief from his
dyspnoea he has to use an Adrenaline spray (1 in 100) which

he osarries about with him in a special case-.and has to use
three times daily. He has to take it to work with him or

Whereever he goes.






His father (also a miner) died of chronic

Hi T

Femily History

bronchitis at the age of 63.
omall and rather under-

Intelligent patient.
Clubbing of

Examination:
Definitely dyspnoec.

weight 8st 12 lbs.

fingers.
scoliosig of vertebral column.

Definitely very emphyvsematous chest - digstension of
Chest

supraclevicular fossae and widely separated ribs.
appeared to be in a state of full inspiration all the time.

T’voical appearance of an emphysematous chest.
ribrillary twitching of the pectoral muscles and myotatic

irritablity.
nesting pulse rate 100 per minute.

nesting respirations 20 per minute - very full inspirations.
1t was impossible to determine the apex beat or the ares

of superficial cardiac dullness on account of the emphysematous

lung intervening between the heart and chest wall.
Very poor respiratory excursion le 1" from 33" - 34",

Hyper resonant almost tympanitic percussion note all over

the chest.
Vocal fremitus diminished.

Vesicular breath sounds all over chest with high pitched
resonance diminished. '

expiration. Vocal

sounds muffled but closed.

125/95 mms.H.g.

rhonchi on
Heart
Blood pressure
Negative.

Lputum Examination:

Imphysema with some evidence of chronic

X-Ray Examination:

Bronchitis.



This case could be described as a true liners Asthma.
He hag chronic pulmonary disease vwnich on examination is
suggestive or Chronic Bronchitis and Emphysema with super
added Asthmatic condition whicih is, however, not a true
spasmodic Asthma. The acute asthmatic attack lasts two days
end althougn he is confined to bed, yet he is not so diétressed-
as a spasmodic Asthma. He obtains reliéf with an Adrenalin

SPIraY .
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CASE 15. Miners Asthma.

William H.B. Age 35 years. Coal Cutter.
Complaing of breatnlessness and cough.

Duration: © years.

S S

History: Patient was a coal miner and worked underground in
the mine until he was about 27 ie & years ago, when he began
to complain of frequent head colds wnich affected his chest
causing a cougn. These attacks increased in frequency and he
begaﬁ tocomplain of "tightness in his chest". Lihese attacks
used to come on suddenly during the night - he had to sit up
in bed and then open the window. <This became more and more
frequent until he had to leave ofi work for weeks at a time.
After the breathing paroxysm subsided he would coughsup a
little 'phlegm! and feel better. This man was skin tested
and found to be sensitive to mixed inhalants. He was therefore
desensitized with mixed inhalants (Bencards) intravenously.
This treatment seemed to improve him but only to a limited
extent.

Examination: Average height, lightly built, serious and

rather introspective disposition. Pale complexion but mucous
membranes of a healthy colour.

His chest moves freely on respiration which is of the
Thoraco-abdominal type. No barrel chest, no bulging of
intercostal spaces and no prominence of the-supfaclavicular
fosgae.

Chest measurements at nipple line 33%"-25%"= 2"expansion.

Apex beat in 5th interspace about one fingersbreadth

medial to nippole. No diminution of superficial cardiac dullness.



CABE 1b.




Vocal frenitus normal.
rercussion note resonant all over.
Breath sgounds harsh vésicular with prolongation of
expiration and aumerous high pltched rnonchi all over the chest.
"No crepitations on auscultation.
Heart sounds closed in all aress.

Blood pressure 118/80 mms.hg.

A-Hay Examination: FProbably dynamic dilatation of Fulmonary

Arteries and pulmonary fibrosis.

oputum Examination: No Tubercle bacilli found.

This man represents a case of liiners Asthma as iﬁ used
to be called. A condition of Chronic Bronchitisg with super-
added attacks of spasmodic Asthma. He has been employed as
a coal cutter for some 135 years until he had to give up
underground work altogether and come to bank on account of
his chest condition. e is never withiout an Adrenalin Spray
and is sensitive to mixed inhalants on skin testing.

His skiagram shows basal emphysema and peribroncnial

infiltration - a commencing pulmonary I[ibrosis.
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CASE 16. Pulmonary Fibrosis.

Jonn . Age 39. Filler.

Complains oif cough and breathlessness.

Duration: 1l year.
Hlgtory: This man started work in a neighbouring coal mine

at the age of 14. He worked on the 'screeans' and later as
'vputter', coal hewer and.'filler'. He came to this coal mine
five years ago and worked uninterruptedly for four years as
a filler. One day, nowever, ne went to work as usual but
had to stop on account of a pain in his abdomen. The pain
subsided and he returned to work but had to stop asgain and
finally he developed Lobar Fneumonia. He remained in bed
with pneumonia Ior six wecks and was then allowed up. The
cough, however, persisted and he found he had to be propped
up on account of nis breathlessness at night time. He had
much sputum which was examined and found to be negative to
tuberculosis. He has been off work sver since with cough
and breathlessness, ne cannot walk uphill or do any work on

this account.

ramily History: Nil of note.

Examination: Thin worried looking man. Tall but spare.

Obviously dyspnoec - in fact this is the most striking feature

about him.
Reppirations 32 per minute. GHesting pulse 108 per minute.

. Ribs horizontal. No obvious emphysema. Thoraco-abdominal
breathing with emphasis on the abdominal.
liyotatic irritability of chest muscles.

Apex beat in Sth space 2&" from the mid. line.
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No diminution of superficial cardiac dullness.

nesonant percussion note all over chest.

Vesicular breath sounds with moist accompaniments at both
bases and diminished air entry.

Heart sounds normal.

Blood pressure 125/85 mms.Hg.

=t

pputum Examination: Negative.

X-ay Examination: Peribronchial infiltration with Fulmonary

I'ibrosig. Electrocardifgram: High peak in T wave in Lead II,

He also shows marked @ waves in all leads. 1Iis E.C.G. shows
a marked similarity to that of Case 2. who is suffering from

Koniopnhthnisis.

This man is a case of Fulmornary Fibrosis who has had an
attack of Acute Lobar Pnemmonia which has increased the
fibrosis taus making him what might be called a Pulmonary

cripple.
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CASE 17. Chronic Bronchitis and Emphysema.

Ambrose 1. Age 57. Coal Hewer.

Complains oif breathlessness and cough.

Duration: S years.
History: This patient has worked as a coal hewer in the

mine for 40 years. He followed his occupation as a coal hewver
until 5 years ago when he had to give up work on accouat of

increasing breathlessness and cough.

Examination: Congested venules across face involving malar

regions and nose. He is very thin and has lost more weight
recently. Cyanotic appearance. 7The most striking feature
aboﬁt him is his dyspnoea. He is breathing at the rate of
24 respirations per minute and the breathing is frequently
interrupted by a single dry sounding cough. At intervals he
has a paroxysm of cougning which results in clear mucous.

No offensive smell. “he accessory muscles of respiration are

all in action but the breathing is almost entirely abdomina

in type and the chest has a very poor excursion on respiration
344" - 35" - thus only 3" expansion. This patient has a very

distressed appearance generally.

There is some bulging or the apices and orf ﬁhe intercostal
mascles.

Vocal fremitus diminished.

Apex beat in 5th space about two fingers within the
nipple line.

On percussion the chest seems hyper-resonant in all areas

except over the praecordia where there is a diminution of the






superiicial cardiac dullness. Myotatic irritability present.
On auscultation the breath sounds were of a harsh

vesicular type all over the chest with an occasional rhonchusg.
Vocal resonance diminished.

Heart sounds closed.

oputum Examination: o tubercle bacilli found.

X-nay Examination: No evidence of Eroncniectasis nor
definite pneumoconiosis. Pulmonary fibrosis and nrobable

pleurisy left lower zone.
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CASE 18. Pulmonary Fibrosis with Basal Emphysema.

James D. Age 58. Overman.
Complains of cough and breathlessness.Expectoration of oSputum.

Duration: . 18 months.

——— A ———

;

History: This man has always been healthy and robust until
about 18 months ago wnen he developed a cough and sputum of a
blackish yellow colour. 4ihis persisted some months until he
suddenly had an attack of acute dyspnoea with numerous rhonchi
all over the chest and tachycardia. He almost collapnsed in the
street at the start of this attack and was very cyanosed through-
out. With rest and cardiac tonics he gradually recovered altioug
it was some five months before he recovered sufficiently to
resume work. <The tachycardia was the last sign to clear up.
After he resumed work he was not unduly breathless although he
could not carry out sustained exertion without some distress and
he sufiered from attacks of nocturnal dyspnoea. iHe used to wske

up at night gas

¥

)ing and would cough incessantly Ior one to ons
and a half hours until he coughed up some sputum after which he
got relief. While at work, however, he was not unduly distressed
He still has period;c attacks of nocturnal dyspnoesa and has to
use a spray of Adrenalin and Pitultary which gives him some
relief. Yhe cough remains but it is only of infreguent
occurrence. e is a Hore-overman that is an underground

‘ labour

official, which, whilst not necessitating severe manual/under-

ground; does entail a good deal of travelling underground.

Family History: Nil of note.

Examination: Blg man with remarkably fresh complexion ror a

-~







miner. oome slight cyanotic tinge to be seen in the lips.
Thick chest wall with no bulging of the apices although he
has a wide subcostal angle and wide intercostal spaces. Chest

moves easlly on respiration which is or the thoraco-abdominal

type. -
desting pulse rate 83 per minute. Respirations 24 per nin.

wkin 1s rather moist and sweaty - in fact he sweats easily.

Chest expansion 13" from 373" to 39".

Apex beat in 5th interspace_%“ from the middle line.

The superficial cardiac dullness seems to be diminiéhed
being about three lingers medial to the nipple line and difficult
to elicit.

Chest wall resonant to percussion - somewhat higher note
than normal. Vesicular breath sounds all over with a few
rhonchi at the bases. Voecal fremitus normal.

Blood pressure 115/90 mms.Hg. Heart sounds normal.

-

Blood Examination: - on account of his florid complexion.

ilaemoglobin 115% )Insufficient evidence

)to warrant a diagnosis
ned blood cells 5°370000 per cu.mms)of Folycvthaemia.

Evidently a compensating

White blood cells 6000 per cu.mme. polycythaemia to in-
crease the oxygen carry-
Colour Index 1°+0 ing capacity of tne blod

ihe differential white count showed no abnormality.

X-Ray Examination: =gRight and left lungs showed pulmonary

fibrosis with bagal emphysema. uJdo evidence of silicosis,
Tuberculosis or pulmonary neoplasm. Kadiologist states that
the film 'shows a coarse motiling' and the ribs are horizontal

lndicating an Emphysema.

This man then has a Pulmonary Fibrosis with some basal

emphysema. 7The emphysema is not marked - there is no bulging




of the apices and no characteristic barrel chest. +*e has,
however, a wide costal margin and widely spaced ribg and the
percussion note, wnile not hyper resonant, is of a higher note
than normal.

This man having been so exposed has gradually developed
a pulmonary fibrosis whicn being of insidious onset has not
caused any symptonBuntil the day he collapsed when, gfter some
extra Bxertion, he has put too much strain on his heart which
has dilated and caused symptoms of cardiac embarrassmenf with

the tusual result of dyspnoea, cyanosis etc.
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CASE 19. Empnysema and fulmonary Fibrogis.

Edward A. Age 48. Coal Cutter.

Complains of cough and breathlessness.

Duration: 4 years.
History: Inis man started work down the mine at the age of 14 .

and has worke@ there ever since, although he is now employed

on ligit work at the bottom of the pit shaft. ilost of his time
below ground has been on coal cutting especially the drilling
operation wihich is a preliminary to coal cutting. In this
connection he also used to throw stone dust asbout which is
distributed around any place where there is any possibility of
an explosion. He then developed attacks of Bronchitis and later
when I saw him he had frequent attacks of Influenzal EBronchitis
with high temperature. These acute exacerbations navebeen more
frequent in the last four years. During this time he has also

become more dyspnoec and his chest has felt 'tight!

Family History: MNothing of significance except that o

e brother

-

is 'bronchitic'.

Examination: This man has the usual rather muddy complexion of

v

a miner though his mucous membranes are of a good colour. He

has a persistent frequent cough. lie is very barrel chested,

the chest seemingly being held in full inspiration. The apices

are very prominent. 7There are superlicial venules to be seen

extending over the course of the diaphragm across the body.
a
fe hay wide costal angle. His arms are thin and the

general nutrition of the body is poor.

s

ihoraco abdominal type of breathing witn however very






little movement of the chest - there being more an up and
down movement of the chest and abdomen.

Chest measurement 365" - 375" = 1% expansion.

Apex beat is in the 6th interspace 45" from the mid line.

Vocal fremitus diminished.

The percussion note is hyper resonant all over., It ia not
possible to ascertain the outline of the heart by percussion as
the percussion note is hyper resonant over the heart.

Apices are especially hyper resonant.

Breath sounds are Ifaint and vesicular all over. There are

a few rhonchi at the bases.

i

Vocal resonance diminished.

Blood pressure 120/90 mms.Hg.

X-Ray Examination: No evidence of Tuberculous infection but

Emphysema and FPulmonary Fibrosis evident.

obutum Examination: nepeatedly negative to Tubercle.

This patient then is suflering from Chronic Bronchitis and
Emphysema. He has in addition an asthmatic element. <this is
probably caused by some spasm of the Bronchioles due to
irritation by particles of dust. ile presents a typical picture
of a developing Emphysema - the chest appearance is one that
might be seen in a text book 1llustrating Emphysema. <+here
are superficial venules along the line of attachment of the
diaphragm - thig is frequently seen in cases of ZEmphysema and
1is most likely due ‘to the obstruction in the rulmonary
circulation causing venous congestion throughout the body.

ihis man has been employed a s a coal miner for 35 years
and was orisinally a coal cutter. In this occupation he would

drill holes in the coal race being thereby exnosed to much coal



dust and when the machine was working he would be breathing
air thick with coal or stone dust. He now has a Pulmonary
Hibrosis as his X-ltay shows. He has Chronic Bronchitis and

Emphysema. <The next phase in the process is Bronchiectasis

Bronchniectagsis or Pulmonary Tuberculosis which I wish to
empnasise in these casges. This man reoresents the Chronie
Eronchitis and Emphysema stage. Ile has already rulmonary

Fibrosis.
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CASE 20. Chronic Bronchitis and Emphysema.

Thomas C. Age 62, otoneman.

Complaing of cough and breathlessness.

Duration: 30 yvears.
History: This man started work as a farm labourer and worked

ag such until the age of 25 when he commenced work in a cosl
mine . In 1913 at the age of 33, he commenced to have'Broncnial
trouble' - a troublesome cough worse in the winter. He was
working at the time in a dusty seam and as a 'stoneman'. This
work consists of clearing the roof of the tunnels and making
them higher so that the tubs can come through. ‘o do this they
drill holes in the stone and insert a charge of explosive winicin
is then detonated. Aiter this they clear away the resultant
stone and proceed on like that. ~This patient was the driller.
ihe stone 1s not limestone but blue stone - a shale which splits
into sections like slate. HEventually the cough and dyspnoea
became worse and he had to give up work underground and started
work in a brickyard where the same stone was ground up and made
into bricks. IHe was for a time even employed in the grinding
mill and finally he was employed cleaning out the fires and

general labouring.

Famlly listory: Nil oi importance.

Examination: This man is tall but of poor physique. Muscles

thin and wasted, some cyanosis. Obviously very dyspnoec and
has a frequent loose cough with expectoration of muco-pus. lio
offensive odour. <1he cough is much worse in the mornings

coming on about five minutes aiter he gets up and alfter about

half and hour's coughing he feels better. During this time he






expectorates a large qguantity of yellqw muco=-purulent soutum.

The bireathing is thoraco abdominal and is very frequent -
28 respirations per minute. More an up and down movement than
true expansion. Definite clubbing of fingers.

Respiratory excursion 34z"- 352" = 1" expansion.

Myotatic irritability on tapping the pectoral muscles.

some bulging of the supraclavicular fossae.

Emphysematous type of chest. #ibs running almost
horizontally. Vocal fremitus diminished.

Hyper resonant note to percussion all over the cPest with
slight impairment at the right apex.

Apex beat in 6th interspace one finger medial to nipple line

superficial cardiac dullness 3" to right of nipple line.

some dilatestion of left ventricle beyond the nipple line.

On auscultation harsh vesicular breath sounds with
prolongation of expiration and humerous crepitations both
Inspiratory and expiratory on the right side but enly expiratary
on the left. Vocal resonance normal.

Blood pressure 200/140 mms.Hg.

X-Ray Examinstion: Chronic Bronchitis and Emphysema. o

evidence of rFfneumoconiosis.

poutum Examinstion: Negative to Tuberculosis.

Thig man is then sufrering from Chronic Bronchitis and
Emphysema. He is dyspnoec(resting respirations 28 per minute)
due to deficient oxygenation. He has worked under the worst
possible conditions for most of his working life - drilling
S8tone for explosive charges and then clearing up the Stone amid
the reek and dust after the explosion. Thus he nas been

exposed to both constant stone dust and cosl dust end it is




la i S @

little wonder that now at the age of 63 he is extremely

breathless and is troubled with an intractible cough. The
toxaemia Irom the Bronchitis is causing the emaciation and
wasting of his muscles and the rather muddy colour of the

gkin. . Frequently he has slight rises of temperature due

to this pus in the bronchioles, and always he is dyspnoec.

On looking at his skiagram, the wide spaced ribs which
are almost horizontal are very apparent. 1t suggests Emphysema.
In addition there is an in-cresse in the hilsr shadow and
infiltration is apparent along the peribronchial lymphatics
especlally in the rignt lung. The condition is suggestive
of a slight degree of fibrosis. 1he heart, too, is hyper-
trophied to a certain extent both right and left ventricles,
The left sided hypertrophy is borne out by the fact that he has
a delinite increase in blood pressure 200/140 mms.Hg. and by

the manner of his death as he died from a cerebral Haemorrhage.
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CASE 21. ohronic Bronchitis and Emphysema.

— i e

James C. Age 52. Coal iiewer.

Complains oI cough, breathlessness and tightness of the chest.

Duration: 7 years.
History: This patient was quite healthy uantil 7 years ago

when he had an attack of Acute Eronchitis. Since then every
winter he hag been ofi work with chronic broncnitis and breath-
lessness. He finds that exposure to dust and cold makes him
worse. Lately,however, he has found that even in the spring and
sumner he is very dyspnoec and the cough is not now sbsent for
any length of time. The sputum he coughs up is thick and
yellow and he always has a‘cough in the'mornings. This is the
time that he feels worst- his chest feels 'tight' and he feels
'egaspy'! and he hag to go outside to get fresh air. He also
finds that his cougn is made worse by any exertion such as
pushing or lifting or hurrying. Tne attacks of DBronchitis
are worst in the winter and occur repeatedly throughout this
geason. He 1is not confined to bed with these attacks but feels
breathless and opoerly generally and finds that he sweats easily
gven in bed at night. hé has not worked ror over nine months.
He was always a coal hewer until seven years ago, when the dust

became too much for him and he had to get light work.

Family History: Nil of note.

“Examination: <1hid worried apprehensive type of man. Dyspnoec

on exertion as when removing his clothes. Frequent cough with
expectoration of muco purulent sputum. Chest moves fairly

freely on respiration,althouch the resviratory excursion is poorn







Thoraco abdominal type of respiration. roorly formed
chest with some myotatic irritability. No supraclavicular
fogssae - as they are filled up. #ide costal angle

Chest measures 32"- 333" - expansion 13".

Apex beat in the 5th interspace 3%% from the mid line.

superficial cardiac dullness 3" from the mid line about
one fingersbreadth inside the nipple line.

Respirations 20 per minute. Hesting pulse rate 76.

Heart sounds closed.

fercussion note derinitely hyper resonant 2ll over the

chest especially in the apices.

Breath sounds are vesicular but on deep expiration there
are numerous rhonehi all over the chest anda bout of coughing
is initiated.

Blodd pressure 140/90 mms.hg.

X-Ray Examination: Chronic Bronchitis and Emphysema. No

evidence of dust reticulation.

oputum Examination: No tubercle bacilli found.

This man is suffering from Chronie Bronchitis and early
but definite Emphysema. He has been a cosl hewer until 7 years
ago and in such employﬁent would be exposed to much coal'dust
and a certain amount of stone dust. ihe constant irritation
with the dust in time causes a degree of pulmonary fibrosis and
starts the couﬁh - this latter being a protective mechanism to
get rid of the inhaled dust. Hence the 'black spit' of coal
miners is really a protective mechanism and indicates that the
ciliated epithelium is functioning normally. But this man has
muco purulent sputum which indicates infection and as a

consequence his ciliated epithelium will be destroyed and



and replaced by columnar epithelium. vhis in turn will favour -
the stagnation of muco purulent secretion and of any further

dust so that BEronchiectasis will then develope.
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CAcE 22. Fulmonary IFibrosis and Emonvsens.

H;illj.a]n '.‘1.. -J . .‘;F.:e 58. Ooal Cuttei’.
Compaing of cough and breathlessness.
Duration: S years.

History: .This man is constantly complaining of the above
symptoms and gives the following history - at the age of 14

he came to work in the mines as a 'samper-out' that is scaping
out the'cuttings'made by the coal cutting machine. At the ag
of 20 he was a coal cutter - this is a very dusty occupation.
In 1914 having always been healthy he joined the Army and was
discharged in December the same year. lie informs me that he

got wet through in the rirst month of his army life and develop-
ed a troublesome ecough for which he reported sick. He was
discharged from the Army as medically unfit. Ibhas remained at
the mines as a coal cutter ever since until some five years ago
when he had to give it up on account of his breathlessness. His
chest condition is getting worse and he is very breathless now.

No oedema of the feet.

Examination: This man is very dyspnoec. 1%t is the most strik-

ing feature about his condition. His respirations are 24 per
_minute and rather noisy. lie has a slightly cyanotic tinge in
his cheeks. Definitely barrel chested with ballooned up apices
and prominent sternum. Wide subcostal angle. No congestion

of great veins.

Respiratory excursion 37+ 39" expansion 13

Apex beat in 6th interspace 5" from the mid line, that is
to say the heart is enlarged one fingersbreadth beyond the

nipnle line.
h-___
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Vocal fremitus diminished.

On percussion the chest is hyper resonant all over
especihlly in the apices. The liver is somewhat enlarged one
fingersbreadth below the right costal margin.

o o

Heart sounds are closed.
Resting pulse rate 100 per min. Occasional extra systole.
Vegicular breatih sounds all over chest. lio accompaniments.

Blood pressure 110/90 mms.ig.

K-nay Examination: Heveals Fulmonary Fibrosis and Emphysema.

Radiologist reports no evidence of Pneumoconiosis.

oputum Examination: No tubercle bacilli found.

This man is suffering from Pulmonary Fibrosis and marked
Emphysema'with commencing heart failure. How did he become
like this? I[e was apparently healthy in August 1914 when he
enlisted but was discharged some three months later as medically
unfit. 7The truth probably was that he was unfit from the start
but it took the way of life in the Army to demonstrate it.
He was probably suffering from a mild degree of Emphysema in
1914 and was a coal cutter. Here the nachine actually cuts
the coal and the coal cutter attends the machine. In this
capacity this man could manage his work but when placed in
fresh air in the Army among many other it young men his
physical disability became apparent. He would be breathless
and have a troublesome cough. He would be incapable of prolong-
ed sever physical exertion and so would be discharged from the
Army as physically unfit.

He went back to his coal cutting and here he would manage

to keep going looking alter the machine. Gradually, however,



the Emphysema would cauge a Pulmonary i'ibrosis and thus
further incapscitate him.

On looking at his skiagram the rirst thing that strikes
one is the hypertrophy of the left ventricle and also o a
lesser extent of the rignt ventricle also. Pulmonary KFibrosis
is also evident.

This man 1

43}

guite incapacitated and can only walk a few
yards before he has to stop and get his breath. Fossibly his
cardiac condition contributes to this but he has much lﬁng
fibrosis as can be seen from the skiagram and this would
materially limit his activities and cause most of his symptoms

by embarragsing the FPulmonary circulation.
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CASE 235. Pulmonary ribrosisg.
Andrew A. Age 49. Stoneworker.,

Complains of shortness of breath and cough with expectoration of
sputum. /

Duration: 2 years.
History: This man was quite healthy and joined up for military

gervige in 1939 and served in the Army for two years in Category
A 1. before being discharged. oince he was discharged he has
been working as a 'stoneman'. Previous to that, in fact ever
since thne last war he was a 'timber-drawer' that is a man who
removes the timber, props etc after the_coal has been removed
from the working place. This is an arduous and danéérous
occupation but not unduly dusty. A 'stoneman's ' work is,
however, very dusty, being exposed to coal dust, stone dust
and the reek of explosives. He states that he has been
troubled with his chest for a number of years, but he rfurther
states that his chest has got worse lately. He has now found
that he is getting increasingly breathless - so much so that
he cannot keep at work and is extremely breathless if he
attempts the slightest exertion. IHe also has a frequent and
persistent cough with expectoration of greenish yellow sputum.
The cough is worse when he lies down and he has very disturbed
nights on this account. As soon as he wakes in the morning

he coughs up a lot of sputum.

Examination: Big, powerful looking man with a freguent short
cough « Resting pulse rate 92 per minute.
Resting respiratory rate 24 per minute.

Weipght 10% stones. He used to weigh 12st. 7 lbs.




CASE 23. ‘ Pulmonary Fibrosis.

Andrew A. Age 49. stoneworker.

Complains of shortness of breath and cough with expectoration of
sputum.

Duration: 2 years.

History: This man was quite healthy and joined vp for military
gervige in 1939 and served in the Army Ifor two years in Category
A 1. before being discharged. oince he was discharged he has
been working as a 'stoneman'. Previous to that, in fact ever
since the last war he was a 'timber-drawer' that is a man who
removes the timber, props etc after the_coal has been removed
from the working place. This is an arduous and dangerous
occupetion but not unduly dusty. A 'stoneman's ' work is,
however, very dusty, being exposed to coal dust, stone dust

and the reek of explosives. He states that he has been
troubled with his chest for g number of years, but he further
states that his chest has got worse lately. He has now found
that he is getting increasingly breathless - so much so that

he cannot keep at work and is extremely breathless if he
attempts the slightest exertion. Ie also has a frequent and
persistent cough with expectoration of greenish yellow sputum.
The cough is worse when he lies down and he has very disturbed
nights on this account. As soon as he wakes in the morning

he coughs up a lot of sputum.

Examination: Big, powerful looking man with a frequent short
cough . Resting pulse rate 92 per minute.
Resting respiratory rate 24 per minute.

Weight 104 stones. He used to weigh 12ste. 7 1lbs.




Breatihing abdominal in type and muscles of chest somewhat
atrophlics Iliyotatic irritability present.

ﬁupraclaviculdr fossae filled up with distended voluminous
lung apices.

Chest expansion 36" - 375" = 11",

Apex best in Bth space +" medial to the nipple line.

superficial cardiac dullness diminished to 2%" from the
middle line.

Vocal fremitus diminlished.

Kesonant percussion note - hypver resonant at apiceé.

Vesicular breath sgunds witnout accompaniments all over chess

Heart sounds normal.

Vocal resonance diminished.

Blood pressure 185/130 mms.Hg.

X-itay Examination: Pulmonary Fibrosis with Chronic Bronchitis.

sputum Examination: UNegative to Tubercle bacilli.

This man has been expoged to the dust hazard for some
25 years. He evidently had a Chronic Eronchitis for some years
which caused a deterioration or his condition and he now has
a Pulmonary Kibrosis which will probably progress. At intervals
his general condition deteriorates - he loses weignt, suffers
from night sweats and hasaslight témperature, but on investi-

gation no evidence of Tuberculosis is found.
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CARE 24. rulmonary Fibrosis.

John 1. Ag

(62,
(0]
B
3]

ocalloper-later Deouty.

Complains of tightness of chest and shortness of breath.Also

cough.
Duration: 2 years.
History: Fatient was quite 2 nealthy man until two years ago

when he developed a cough and breathlessness. He recoversd
from this and then had a second attack two months later. This
condition of cough and breatinlessness recurs if he zets the
least chill. This breathlessness ig worst in the mornings
and so is the cough- he feels as 1f he has to clear his chest

L)

every morning. ihis man nas done a lot of shot-firing in

his time ( 5 years) althougnh ne is not doing it now, but he

hag hotieed that his chest is bad if he i1s exposed to dust.

Examination: Intelligent man. Dyspnoec when taking his clothes

off for examination. Ile states, incidently, that he always
seems to be very breathless on sunday evenings wnen he is in
the habit of taking a walk. He has a hard cough with expector-
ation of thick black sputum.

Resting pulse rate 108 per minute.

Lhoraco abdominal type of breathing.

His chest is well formed and moves eagsily but he says
that he has to take a deep breath every few minutes "to satisfy
his breatning as it were'.

Apex beat in oth interspace from the mid line. Left
border of heart 1" medial to nipple line.

Chest excursion 365" - 38" expansion 13".

Heart gounds normal.



On percussion the chest is hyper resonant only in the apices
Vegicular breath sounds with no accompaniments.
Blood pressure 12090 mus.lg.

oputum Examination: Hegative to Tubercle bacilli.

There is very little to find on examination of this
patient's chest but it is a fact that many of these men become
grossly incapacitated due to Fulmonary rfibrosis without there

=]

being anything very gross to find on clinical examination.
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CARE 25. Emphysema.

EamCEEEEY

Clement I Age 56. stoneman.

Complains of cough and breathnlessness.

Duration: 10 years.
Higtory: oome 10 years ago this man had an attack of Bronchitis

and in 1933 he had a crushed chest and had his ribs strapoed.
Following these happenings he noticed that “he was getting
thick in the chest and short of wind". He also had a slight
cough - more a "tickle in the throat" he said. Later, his
cough became worse until he states he nearly "used to cough
himself unconscious™. His chief trouble now is that he cannot
take any sustained strain as ne gets breathless. If he has to
haul on a rope or carry a weiéht he gets very hreathless. Ie
also gometimes wakes ian the night with nocturnal dyspnoea. EHe
works as a 'stone worker'. This is very dusty as one might
expect and to make things worse the place is very heavily dusted

with stone dust before the explosive charge is detonated.

EAAMINATION This man has a typical emphysematous type of

chest with a tinge of cyanosis in the lips.

1

Chest expansion 1" - 38" to 39:".

Diminished vocal_fremitus.

The area of superficial cardiac dullness is very much
diminished as it is hardly possible to elicit any dullness to
percussion over the cardiac notch.

Hyper resonant percussion note all over the cheste.

- Vesicular breath sounds all over chest with some rhonchi
at the bases. Voecal resonance diminished. Heart soundshealthy,

regting pulse rate 90 pver mimate. Respvirations 22 per minute



Blodd pressure 140/90 mms.Hg.

sputbum Examination: Negative.

This man then is suffering from Emphysema with commencing
ripght. sided @Gardiac failure. It would seem that the initial
illness was an acute bronchitis and that the cough persisted

and in the course of 10 years he nas now developed a definite

Emphysema.
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CASE 26, Bronchiectasis.

Ralph E. Age . 55, Coal Hewer.

Complaing of cough and breathlessness, sweatiag on exertion.

Duration: 26 years (since 1918)

History: Patient was._quite healthy and worked as a miner until
1914 when he enlisted in the Army. IHe was graded A l. until
1918 vhen he was gassed he states with Chlorine. IHe worked ror
four months as a coal hewer after demobilization but found the
work to be too much for him and applied for a pension and was
successful. In 1935 he nhad to give up work underground
altogether. Every morning at 5.50 he gets up and coughs for
an hour expectorating a large amount of sputum which is first
thick and yellow - later grey. This morning cough is so severe
that he nearly goes into a syncopal attack by his description

"everything goes black and I feel dizzy".

Family History: Father alive age 80. liother died age 65 -

heart disease.

Examination: short thick set man. Very dyspnoec. lumerous

audible accompaniments to his breathing. Emphysematous type
of chest, %" expansion 38" to 388", Very full in apices
wide subcostal angle. No clubbing of fingers.

Apex beat in 6th interspace 4" from middle line.

Vocal fremitus diminighed.

On percuésion tne chest was hyper resonant all over.
superficial cardiac dullness diminished one fingersbreadth
to left of nipple line.

Vesicular breath sounds all over with numnerous rhonchi_and



crepitations at botn bases. Heart sounds normal.
Vocal resonance diminished.

Blood pressure 140/90 mms.Hg.

oputum Examinationi NHegative to Tuberculosis.

This man has essentially a Bronchiectasis. He had a.
Canronic Bronecnitis and Emphysems to start with énd this has
gone on to Fulmonary Iibrosis and hence Bronchiectasis. The
morning cough, the typical sputum which separates into three
layers on standing and the history clearly indicate a

Eronchiectasis condition.
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CASE 2%7. Pulmonary Fibrogis.
stttz g

e

Enn W hge 46. Coal Cutter & Driller 24
years, Stone worker 1% .

Complains of cough and breatnlessness.

Duration: 7 - 8 years.
History: This man has been a coal cutter and driller since

thg lagt war until 18 months ago when he became increasingly
breathless and had to have a lighter job - 1.e. as a stoneworker.
He TLound that aboﬁt 18 months ago when he got among the stone
dust and coal dust he could not get his breath and could not
keep at work for long.” This condition became worse and so

did the cough which had now developed until about six weeks

ago he had to give up work altogether.

Examination: Powerful, healthy looking man. IHas a frequent

short cough and is definitely dyspnoec.
Resting pulse rate 84 per minute. Hespirations 24 per min.
Thoraco sbdominal type of breathing.
Apex beat in 5th interspace 4" from the middle line.
Left border cardiasc dullness also 4" from middle line.
Area of superficial cardiac dullness not diminished.
Hyper resonant percussion note in apices. Hesonant note at
other areas of the chest. Heart sounds normal.
Vesicular breath soﬁnds except at bases where numerous
rhonchi can be heard.
Blood pressure 160/120 mms.iHg.

oputum Examination: Negative to Tubercle bacilli.

X-Ray Examination: nadiologist reports "No evidence of abnormal

thoracic changes. wome evidence of Chronic Bronchitis'



There is little to be found on c¢linlecal examination
of this man's chest and yet he 1ls very deflinitely 1lucapaaitated.
One might venture to say that this 1lg an early Pulmonavy

Fibrogis.
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CASE 28. Chronic Bronchitis and Emphysema.

Jonn H. Age 5l. ° shone worker.
Complains of cough and breathless.

Duration: 3 = 4 years.

History: About three to four years ago this man began %o
notice that he was becoming very breathless, He was quite
unable to run or to even walk up inclines without difriculty
and he was unable to keep up his standard of work. Th#hcough

likewise began to trouble him a good deal and he found that it
was worst when he lay down at night. He gets attacks of cough-
ing by day as well Bs by night. When he coughs there ig little
or no mucous produced. Iie has been employed as a coal cutter
for 12 years and after that was a coal hewer for about 4 years.
For the last 7 or 8 years he has been employed as a stone worker,

Examination: =Hather stout and sallow but healthy man. Rarely

ill
. Pulse 84 per minute. IHespirations 18 per minute.
Large emphysematous type of chest. oupraclavicular fossae
prominent. Chest moves very little on respiration which is
chierly of the abdominal type. iide subcostal angle.

Left border of cardiac dul}nQSS one fingersbreadth within
nipple line in the 5th interspace.

Chest expansion 1" = 41" to 42",

Hesonant percussion note all over chest.

Vesicular breath sounds all over chest with nowever

diminished air entry. 1o accompaniments. Heart sounds normal,

Blood pressure 1560/120 mas.Hg.

obutum Examination: llepative.
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CASE £29. Lmphysema .

P GoCRs Age 45, wharsn e
Complaing of cough, breathlessnsss and tiglitness of ehegh:

Duration: T years.

History: . This men has slways besn healthy until abeut ‘7 yeaE
ago when he began to notlice that he was beseoming inspsssingiy
breathless on exertion. At the game tims ne f61f & t'ip}z'%- feelive
in his chest. ¥inglly in 1940 he wag adnitieq te & *}#nﬁ%&zfitz"ﬂ
for investimation but was discnaresd after $hves Wesls a8 Aen=
tuberculous. He had been z-raysd sns wss t61& W6 nad A4 'Austy
lung®. He started work abt trne age 6f 14 61 the SEVEERS WhEFE V&
remained for six moantis. He then stariss L6 § 6% RAGEFEFGRHA
first sz a newer zod later with the scslloving machings (&odi
cutters), For the last 12 years ne kes workses &8 & SLONEHEA»

Examination: Chest well forwesd a#nd well SO &d, Tnfadd=

shdomingl type of bresthlas., Chest Moves sssily wiokia & ligigd
I reapiratory excursion. =«ib cartilacss ossifisd M6 FIY oSl
speced ladicztlin: 2 desrde of Suvijsend, Wiica is BNOFHE o PV
the Pact that the susrsclavicular fogsde 4 woll $11160+
w- Jo clubbtag of fingers. Deifwlte SocHbsis oFf sins,

I rulge resfling 72 sey wid. (STPLrEEIcHE B9 eV WLH

i Frequent saort sovglhi. Apek Bedt fa AR fadvwgnadds T3 AAaR
'y
_.‘ the mid Line.

f_.' o Ares of suoertlclel cariids dul|veds SomewheEt ot ntshed
ﬁ - tree flagersbresdtng withia the nigsle 1Hné.

g Kesormmt percugsion dote 11 ovey chest — hyBey rEsonant

+*

- In the solees.

Vestieulsr Brestising widh netst decomgaiiments’ on' Ivgni atidd




-
&

rhonchi on exoiration all over the olieat.lieant sanadgaenmal,

" putum Examination? Negative te Lubereuleaia.

. X-iay Examination: Evifience of Hmphyaems.



CASE, 30. Dust Bronchitis.

J—"——

James oo Age 16. Coal oeparator Boy.,
Complains of cougning and spitting.

Duration: 14 months.

History: This boy has been workiang at a 'separator' for 14
months. This work consists ol separating the coal into various
gizeg varying from large coal to coal dust. This work is carried
on within a building. le states that on the bottom of the tubs
as they come in to be tipped there is always a layer of stone
dust an inch or more deep. Lhe result is that the zir is thigk-
ly impregnated with coal dust and to a lesser extent with stone

=

dust. Hig chief

i

COmpiaint is that persistent cough with expect-
oration of sputum - evidently muco-purulent sputum. He states

that he gleeps.quite well but that when he gets up in the morning
he has a severe asttack of coughing and brings up a lot-of green-

ish black sputum. 4ihere is no complaint of breathlessness.

Examination: omall pale yquth. Chest moves easily on
respiration which is oif the Thoraco-sabdominal type. e has an
occasional loose coughe.
Chest expansion 28" - 303" = 21"
Apex beat in 5th interspace 25" from the middle lire.
« HResonant percussion‘note all over the chest.
Vesicular breath sounds all over chest with numerous rhonchi

on expiration especially at left apex and right base.

whutum Examination: Negative.

-

A case of Chronic Bronchitis in a youth caused by work in an

eXcegsively dusty atmosphere.

-

-o00000~



GASH &1 Bronchiectagis.

Robert licti. Age 55. Coal Hewer.

Complains of cough and breathlegsness, also palns in the chest.
Duration: 25 years. (since 1919)

lHistory: Lnis man wag qulte nealthy and was employed ss a

coal newer in the mine until 1914 when he enlisted. lle then
came home in 1918 and the following year while awaiting .to be
discharged he contracted "Double Pneumonia®. After recovery
from this he was discnarpged from the Army and resumed work as
a stoneman in the mine. He was not using explosives then but
has done so bothh before this and after. He worked thus for s
year and tﬂen‘resumed work as a coal hewer and has done so ever
since until 1938 when ne had to give up mining altogether and
gsince then he has worked in various factories. He worked thus
at three places Leeds, Birmingham and Coventry. 1In each of
these places he sufiered irom Pneumonia he states, Ihave
records of two of these attacks - one from Leeds and the other

- from selly Oak Hospital Birmingham. 1He first attack is
described as an acute Broncnitis and Asthma and the second is
described in the revort as being 'treated as a Lobar Fneumonia'.

He appears to have had rneumonia four times in the past 5 years.

Examination: ©Dig powerful looking man thougn somewh;t wasted.
He is very definitely dyspnoec and has a ireguent troublesome
cough. e has a big well formed chest with Thorsco-abdominal
type of breathing. some myotatic irritability and myoedema
pPresent indicating poor general condition.

Chest expansion 383" - 40" « 11in,



Apex beat is in btn interspace 4% from the middle line.

Vocal ifremitus decreased.

On percussion the chest is somewhat hyper regonant al though
not to a marked degree - more apparent at the aspices.

aint vesicular breath sounds with numerous rhonchl
especially'oh expiration. Heart sounds normal.

Blood oresgsure 120/80 mmg eHee

sputum Examination: liegative to Tubercle.

the dileted bronchi and would thus improve his condition by

Thig man is in my opinion.sufgering from Bronchliectasisg.
The physical signs in this condition are frequently only those
of the bronchitis with the posgsible addition of rlight glded
cardiac failure and its attendant cyasnosis. These signs are
wanting in this case but the gistory, the morning cough, the
sputum and the caeheetic condition ol his body suggest it very
strongly. In my opinion the pneumonic attacks are not pneumonla
at all but simply due to an exacerbation of the Eronchiectasis
with some associsted pleurisy. His response to sulphanyfidine
is explained by the fact that this would have a lethal effect

r

on the streptococei and Pneumococcl and othey organisms in

)

lessening the toxaemia.
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CASE 32. Emphysema with Right Sided Cardiac lailur

Wilfred HeE. Ape 45 otoneworker & Coal Cutter.

Complaing of cough 2nd inereasing breathlegsnegs.

Duration: 2 years.

Higtory: The above patient complains of extreme breasthlessness
and a freguent troublesome cough with expectoration of sputum.
The breatnlessness is extreme - even filling nls pipe causes
him to become breathless. The cough 1s persistent and he
cannot sleep for it and to use his own expreseion "you could
light the fire with the sputum” - meaning that it is coal

black in colour. About two monthe ago he complained of s slight

o]

ain on the right side of the chest and appeared to have 8
clinical pleurisy. While examining him for tnis complaint
his liver was iound to bs enlarged about one fingersbreadth
below the rignt costal marpgin. He worked sg & stone worker
for zbout nine years and was then a coal cutter on the arc

wgll machines for twelve vears. He wa2s then a cosl hewer

with pneumstic picks for a further seven years.

Examination: slight build, obviously dyspnoec. Chest movea

Dj
i
m
IJ
[=)
it
e
ot
et
0

easily or y wnich is of the thoraco-sbdominal type.

Horizontel ribs wicdely sapsaced.

rom thne middle line.
Hyper regsonant percussion note sll over the chest. OLome

' sed Liver dulliness below the right costal margin,
inecrea bel the right costal margin

Vesicular breatn sounds with 22 ocezasional rhoncaus.



o

vputum Examination: legative to Luberculosis.

RX-Ray Exanination: Evidence of Emphysema.

This patient 1s evidently developing a right sided

cardisec failure.
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CASE 35. Chronie Bronohitla = Bmohysema,

William K. Y. Age 50. Stone Will ¥erken,

Complains of cough with sputum. Parexyamal Hreathlessness.

Duration: 28 davs.

®

History:  He has worked for elzht years as a 'pukten' foilewsd

by ten years as a coal hewsr with hand piel, lis Hhen bBsgan

to work at 'bank' in a brlokyard., e has vemalnsd thess fav
some eight yearh. Ie atateg that thiz werk iz very Austy,

He states he has alwaya been healtihy but aheut a fenkh ags he
began to be troubled with a eeugh with expectevatien af &putin,
He also states that he wakes up every morning 8haUE £ 844, 1A
a breatnless state. L6 then starts to sough &nd sanet §leep
after that. He has to get up and 6pén the Adccvs sad stand

there in the open until the Irrésn air sases his bPregtnless stsate;

Examination: Well bullt man of gooed puysigue., 1Thisk peVWer-

ful chest. Moves eagily on respirsation, g@ﬁ?gsiwi—@ﬁiﬁ fo58a8
well f1lled but not an CHUPHYSEHATOUS €BESTH.

Hestlng pulase rate S4 per Minutes

Chest messurements 575" = 583" sxpensien 1Y,

superficial csrdise Qullness 4% from the mid line thad is
1" witadn tioe sdpsle line.

kesonant percussicon note @M; OVEY SHEST .

Vesticular breatn sownds il over e st Vo S00ouHARI=

_ HEREE,
Blood Pressume 140/95 mne s, Hesry SoRRGSoFial,
Thils spresms to be & case OF Ayt Bronanifls ~-;1-1‘f S ACEAE

- Bnpiysens. The paroxysml dysmess s very @w@a@@%x’@ & Hids

ssneelally ceowrdins &8 1f deos 1o Gie ofuly Jowis oF §0e



morning. This has been a feature in several ef ny eaaea and

they all say the same thing - they have to get up and open the

door and the fresh alr helpa them.

‘'he bronchitis iltaell 1ls, of coursse, the rvemult ef a
physiological conditlon causing a hyperasmis ef the brenchisies

and so hypergecretlon ol mucous to get rld of the inahaled dusat.



-

CARE 54, Miners Asthme.

Fercy N. Age 41. seraper-out 1i years
otone-duster 3 years.
Putter 12 years.
Complaing of breathlessness and coughe.

Duration: 10 years.

History: This man was healthy until 1934 when he found
himself developing a copgh and breathlessness on exertion.
At that time he was working as a 'putter' but he became- so
bad that he finally had to get light work on the-'eng‘ne
planes'. He worked there for three years in a very dusty
atmosphere being employed as a greaser and also as a stone-
duster until 1937 when he developed Lobar Pneumonia. After
he recovered he worked for two years on light work in this
dusty occupation and finally nad to give up work altogether
in 19359. He is now very breathless on exertion and has a
chronic cough with expectoration of greenish black sputum.
he cough is worst in the early morning when he has to get
up at about 4 s.n. and open the door and sit there until he
has coughed up all the sputum and thereafter ne can sit by
the fire again. He uses an Adrenaline spray frequently

especially in the early morning.

Examination: &nesting pulse rate 80 perminute.

Resting respiratory rate 28 per minute.
Chest well formed but ribs horizontal and the chest

appears to be held in the position of full expansion -

emphysematous type of chest.

L z 1

Chest measurements 353" - 38"

Bl

expansion

fa )

Chiet'ly abdominal type of breatning.



Area of superficial cardise dullnesa dimianlaghed beiag
about 1" within the nipple line.

nesonant percussion note all over the gheat sxeent the
apices where it is hyper resonant.

Vésicular breath sounds with however proleangation of
expiration and loud rhonchl during explyation., UYhese ruenshi
are much louder on the left side than the pliht sgide and ave

more apparent at the aplces eppeciunlly the left apsi.

Blood pressure L25/85 mma g

sputum Examination: legetive to Tuberculosis.

X-nay Exzamination: Empnygema and probable Asthmatic 2hEe7AFSH.

This mana ie subjfect to acute szacerbationg 5f hig cenditien

during waich ne has much recourse to &n LAdrenslin gprey (1 is 160)

o)

This =scute condaiticn goes on forf one or two 687S snd THEA

= B T M - e i gy S T 7 - ey T T e = .
subgides into hie ususl chronic gtate, He hag net Fovissd fe?

= GOUHO >
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CASE 35 Pulmonary Iibrosis.

Peter D. Age 41. Coal Cutter.
Complains of cough with eXpectoration of sputum.
Duration: 2 years.

History: This man has been employed as a coal cutter on the
compressed air machines for 12 years. The coal cutting machines
are operated by compressed air and as there is shot-firing
going on throughout the shift the work is very dusty. For

the past two to taree years this man has found that he has to
wake up early and as he states “cough himself clear”. He

goes on coughing for about an hour and then has a period of

relief. He states ne also gets periods of breathlessness and

is very breathless if he burries.

Examination: 4Yhin man but of good physigue. Athletic build.

He has a short frecuent cough which is the most noticeable
feature about him. His cnest moves easily on respiration
which is of the thoraco-asbdominal typee.

Resting pulse 80 per minute. Respirations 20 per minute.

Chest measurements 345" - 36" expansion 13",

Apex beat in 5th space 4" from the mid line and %" within
the nipple line.

nesonant percussion note all over chest.

Vesicular breath sounds all over chest with no accompani-

nments.
Heart sounds normal.

sputum Examination: Negative.

This is a case of a healthy man of good physicue who

has been exposed to extreme concentrations of dust for 12 years.



His cough is a protective mauhauium-tn oleay his hronchioles
of inspired duat. Only lately hasg thisg hecome troublesone
and only lately has he bepun to be breatlilegs so that his
lymphatics are evidently becomning cheked with dugt and a
fibrotic response 18 belnpg set up wihich if he pgoss on working
ag a coal cutter will culminate ina chwonie bropnehitig with

empnysema .
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CABE 36. Emphysema.

We 0 Aged 59. scalloper.

Complains of cough with sputun and breathlessness.

=

Duration: (5}

o,

years.

i

History: This man worked as a 'scalloper' for 20 years - this

H-

8 a coal cutting machine and is operated by compressed air. At
the age of 52 he developed a cough with expectoration of sputum
and breathlessness. 7The cougin was worse during the night and
the early morning and he states he had to go outside to get
fresn air and to cough his chest clear. He has been off work
nearly seven years and states that he has improved somewhat -

but he is still very breatnless especially ii he goes up a bank.

The cougn 1s still freguent and he is very distressed on exertim.

Examination: ohort thick set man with slightly cyanotic tinge
in the cheeks. e has a thick amphysematous type of chest with
the supraclavicular fossae grossly distended and tyfical barrel
cnest. ;

Chest measurements 355" - 37" expansion 131"

Voacl fremitus diminished.

Hyper resonant percussion note all over the chest.

Faint vesicular breath sounds all over the chest with no
accompaniments.

Vocal resonance diminished.

Heart sounds noirmal.

Blood pressure 170/120 mas.lg.
~sputum Exanination: Negative.

In this case the whole picture is one of Emphysema.
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CASE 37. Chronic Bronchitis - Emphysema.

Jenrr Bis Age B7. Hewer 15 years taen
Lereen worker.
Complains of cougn and breathlessness.

Duration: 3 - 4 years.

History: This man had Lobar Pneumonla about 13 years ago from

[N
Q

which he fully recovered. He had a second attack of Pneumonisa
some four years ago following which he had a chronic cough with
dyspnoea. <Lthis cough is always present but he is liable to acute
exacerbations especially in the winter. It is always worst in
the mornings when he has to get up to cough his chest free. 1t

is worst also when ne lies down ﬁnd’as a result he freguently
passes the night sitting up in a chair. Thick frothy sputum

is expectorated - in water it appears to be orf the nummular
type. This man is also extremely breathless especially so

on effort. He was a coal newer (hand pick) for 15 years follow-

ing which he was a scalloper for about a year. He then came to

the surrface and has worked at vearious forms of employment.

Examination: omall thin man. Obviously breathless. krequent

loose cough.
'Fullness' or apices-but no barrel chest.
Chest measurements 32" - 33" expansion 1%,
Cardiac dullness definitely diminished.
itesonant percussion note all over chest especially at apices.
Vesicular breath sounds with raonchi on expiration all
over the chest. Heart sounds healthy. ?
Blood pressure 160/110 mns.ig.

wputum Examination: Negative to Tuberculosis.

X-Hay Examination: Chronic Bronchitis and Emphysema.
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CASE 538. Early Pulmonary kibrosgis.

George L. Age 35. Coal Cutter.
Complains of cough and pain in the chest.

Duration: 4 - B years.

G

History: ihis man has been working in the mine since the age
of 14. For a long time he was a 'filler' but for the past &3
years he has been a coal cutter using the compressed air madines.
lHe first began to suffer from a cough five years ago, but it

dld not trouble him a great deal. Later, however, it became
worse and it was especially troublesome at night. This cough
hag persisted and'now ne irequently developes a pain across

the upper part of the chest and has to lie down until it goes
off. This pain is most Ifrequent during the night and is
agssociated with a cough and he has to sit up irn bed until he

gets relief. lie expectorates a good deal oI blackish mucous.

Examination: Healthy appearance. Well formed chesi wnicnh moves
easily on respiration although tne respiratory excursion is

limited.. Cnest expansion 1" - 385" to 37%".

{ Jll-‘

No diminution of the superficial caraiac dullness.

Resonant percussion note all over the chest with the
exception of the apices where it is hyper resonant.

Vesicular breath sounds with an occasional rhonchus st
both bases. Heart sounds normal.

Blood pressure 135/90 mus.dg.

pputum Examination: Negative.
X-Ray Examination: No abnormal Thoracic changes, This man
has been incapacitated for several months despite the negative

radiological findings.
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CABE 39. Emphysema - Pulmonary Fibrosis.

-

Thomas P. Age 44, Coal Hewer.
Complains of cough and breathlessness.

Duration: 2 years.

History: This patient was always healthy until recently when he
felt he was getting like sn old man on account of his breathless-
negs. “1hisg has come on gradually over a period of between one
and two years. Iile statés that the breathlessness is worst on

a Monday morning and that it gradually improves during the
working week until, by Friday, his chest is fairly free. At

the week-end, however, the chest becomes tight again and on

the Monday morning he has to get up and cough. This produces

a great deal ol frothy mucous snd thereafter he has a dry cough.
He notices the breathlessness especially when he is coming 'out-
bye' and when walking home. He 2lso states that he cannot take
a deep breath - something prevents him. IHe works as a coal
hewer with 'a pneumatic pick and has been doing this for three
years. DBefore that he was a 'filler' and before tnat a cosal

hewer with a hand picke. .

Examination: Well bulilt short man.

Resting pulse 84 per minute. Hdespirations 20 per minute.
Chest moves easily on respiration which is of the thoraco-

abdominal type. +the chest, however, is definitely empghysematous.
Apex beat in 5th interspace in the nipple line.

Chest measurement 35" - 361" expansion 1:".

Hyper resonant percussion note all over the chest but
especially at both apices and bases.

Vesicular breath sounds,with accompaniments all over thedest



o

Heart sounds healthy.

Blood pressure 130/85 mng.lig.

Iﬁpntum_Examinatian:
|
i
i8]

degative.

LY

Bl u b R ek
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CASE 40. Chronic Eronchitis and Emphysema.

Tnomas L. Age 62. Coal llewer.
Complains of cough and breathlessness.

Buration: 10 years.

Higtory: This man states he enjoyed good health all his life
until about 10 years sago at the age of 52 when he developed an
attack of Bronchitis. He recovered from this but was subject
to attacks of bronchnitis after this especially in the winter
until finally he was never iree from cough and was subject to
more severe attacks of acute bronchitis from time tc time., Ie
has worked underground as a coal hewer in the mine for 49 years.

Bxamination: oligint build. Pale complexion. Dyspnoec but not

to marked extent. LLespirations 24 when removing his clothes.

His body is well nourished. Breathing is almost entirely

i

abdominal. Chest expansion is very poor 333" - 34"-

toj--

Apex beat in 5th intergpace in the nipple line.

On percussion the chest is resonant all over.

Breath sounds harsh vesicular with prolongatioh of
expiration and numerous rhonchi. No moist sounds.

Blood pressure 150/72 mms.Hge. Heart sound normal.

His sputum is thick and white withh no muco pus. <The
typical 'crachets perles' of Laennec.

sputum Examination: Negative.

This man in my opinion is suffering from typical Chronic
Bronchitis with some accompanying Emphysema witness the poor

-8xXpangsion and the dyspnoea.
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CASE  41. Emphysema and fulmonary Fibrosis with
ilyperpiegis. '

wedman . Age ©64. Coke Burner.

Complaing of cough and nocturnal dyspnoea.

Duration: | 10 years.

History: This man has worked in a coke yard all his life some
51 years. His work entailed exposure to coal and coke dust and
also to the noxious vapours from the colke ovens when they were
opened up.- For many years he was subject to attacks of winter
cough and these winter cougns became worse being very trouble-
some and preventing sleep'so that he lost work. oSome’ six years
ago he had what appeared to be a slight ha@thysis and this
recurred two years later.

Examination: This man is of very poor physigue thin and worn

in appearance. osome dyspnoes on exertion and occasional loose
éough witn expectorati;n of thick sputum. Pulse is of the high
pressure type and the artery is hard and tortuous. Chest moves
poorly on respiration - thoraco-abdominal in type.

Expansion is 1" from 323" - 333", There is some bulging
" of the supraclavicular fossae. He has a wide costal angle.

Apex beat is in the 6th interspace 43" from the middle line
and beyond the nipple line.

The liver is enlarged downwards about two fingersbreadth
below the right costal margin.

The percussion note is hyper resonant all over the chest
and ig especially so in the aplces.

Breath sounds are harsh vesicular - definitely harsher on
ihe righf side. No accompaniments. Heart sounds healthy.

Blood pressure 220/120 rms.Hg.

sputum Lxamination: Negative to iuberculosis.




.

Xviay Examination: (lst) showed no sign of Tuberculosis but
a Pulmonary kibrosis.

(2nd) showed no present evidence of Tuberculous infection.
oome early peribroncnial infiltration.
This X—ngy would suggest an aortitlis as there is some broadening
of the aortic shadow. The blood pressure at this time was

240/110 mms.Hg.
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CASE 42. Chronic Bronchitis and Emphysema.

Hilliam . Age 56, Coal Hewer.

Complains of cougn and breathlessness. Faintness oa exertion.

Dursation: 5 years.

History:This man was quite healthy until he was 30 years of age
when he states he  got crushed in the chest by a fall of stone
in the mine. After this, he states he was employed in a dusty
seam and he started to have attacks of Bronchitis and was
frequently off work with this. These attacks have gradvually
increased in freguency and duration until he has had to give up
worl belowground ahd come to the surface. Ile has been employed

as a coal hewer all nis life until some five years ago.

Examination: This man is of very poor physicue, thin and

poorly developed. His colour is good but he has some clubbing

of the fingers and a frequent loose cougn even when being
fossae.

examined. ‘here is some bulging of his supraclaviculaﬁﬂ de

has an emphysematous type of chest. <the angle of Louis is

well marked in the manubrium. His breathing is of the thoraco-

abdominal type and he is definitely dyspnoec.

Chest expansion is 333" - 35" = 13",

-

The apex beat is in the 6th interspace 33" from the middle

=

line.,
superficial cardiac dullness diminigshed by one finge

breadth. Vocal fremitus diminished.

The chest is hyper resonant to percussion all over
-especially at the apices.

Breath sounds are vesicular all over. Ohe or two rhonchi
at the bases otherwise nil. Heﬁrt sounds healthy.

Blood pressure 160/100 mms.Hs.



=

opubtum Examination: legative.

This ‘man has reached the stage when he is rapidly becoming
a cihronic invalid. He will probably have a Pulmonary Fibrosis
and traction by the contracting fidbrous tissue will cause the
next stage that of Bronchiectasis which will cause complete

invalidism with finally right heart failure and death.
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CASE 43. Jnoronic Bronchitis and Emphysema

Andrew Ge. Age 5. Coal Hewer & otoneman.,

Complains of cough and breathlessness.

Duration: 5 years.
Higtory: This man states he had Pneumonia when very young

and that this was followed by attacks of Bronchitis and Asthma
ever since. e states he worked at the mines until he was 16
and then changed his work to that of a farm labourer at which he
remained for eight years. During this time as a farm labourer,
his cough, which had been troublesome when he was & miner,
improved considerably and he had no asthmatic attacks except
wnen stacking hay or corn when the dust made him cough. An
attack is charascterised by 'tight breathing' and 'wheezing'

in the chest with spasmodic attempts to cough. oSometimes the
dyspnoea lasts two to three days before he gets relief. le
works down the mine in the 'airways' now - doing any odd work

thet is necessary. Originally he was & coal hewer and stoneman.

Examination: A snall pale muddly complexioned man. Definitely

dyspnoec on exertion. Some clubbing of the fingers. The
supraclavicular'rossae are ballooned out and the ribs are
widely spaced. He has also a wide subcostal angle. liutrition
fair. Vocal frémitus diminisned.

" - 345",

J'p"

Chest expansion 1" from 35;

L4

I

Anex beat in 5th interspace 33" from the mid line.
On percusion his chest is hyper resonant all over especially
in the apices.

On augcultation there is diminished vocal resonance and

the breath sounds are iaint vesicular all over. No accompaniments



£

Blood prassure 140/%0 wng 2z, Heart gouads healThy.

-

sputwn Examinstion: degative to LTubereulesise

+  Emphysema causgses serious obsbtruction to the Pulmonary
circulation and may cause hypertiophy and dilategion ef ©he
right ventricle and general venoua coaszeation thvroughout the
body. The destruction of the elaatle tissue of the alvesli
which is one the sgipnifilcant changes 1an Emphygema helps e
produce the next stage of Pulmonary Fibrosis so that when Bhid

2

contracts a condition of Dronchiectaala may becoms establighed,

~OO0GO



CASE 44. Pulmonary Hibrosis.

. .I[I‘Lge 42- Coal .[Ie‘u'u'e.'f’-

td

Anthony

Complainsg of sghortness ol breath and cough.

Duration: 7 years.
History: This man was in good health until he had an

attack of lobar:pneumonia sone eight years ago. e recovered
slowly from this but eventually resumed work after three months.
lie found that he was unable to continue at his own work as a
coal hewer and was given light work. After a year of this,
however, he had to give up work altogether as the dust made him
cough and he was unable to cafry on at work owing to increasing

breathlessness. Ile states that his cough is very %sroublesome

‘_

~especially at night and he eoughs up much:sputum. In the
mornings he coughs so much that it takes him till midday to

=

Yoot his lungs cleared". He has not worked for seven vears.

Examinatlon: Thin spare build. NMuddy complexion. Definitely

v

dyspnoec. Clubbing ol the fingers. Chést is of the emphysema-
tous type.
Respirations 20 per minute. Resting pulse rate 76 per minute
Air entry poor. Expansion 13" from 353" - 37'.
Abdominal type of breathing.

]

Apex beat in 6th interspace 4" from the mid line.

suveriicial cardiac dullness diminished by three fingers-
breadths inside the nipple line 1.0 2" from the mid line.

Hyper resonance on percussion very marked especially at
éﬁices and bases.

The liver is enlarged three fingersbreadths below the right

costal margin.



i

Voecal fremitus and regonance both diminighed.
Vesicular breatn sounds with occasionally fine crepitations

at the apex of inspiration - heard at the bases. Heart sounds healthy

oputum Exemination: Repeatedly negative.
A=-nay Examination: Pulmonary librogis and Emphysema.

This man complains ol cougn and breathlessness and pain

Sy

over the Liver whichn is enlarged. On X-hay examination there

is Pulmonary ribrosis

0

nd Emphysema. One concludes that the
pain is due to Liver congestion due to weskness of the right
side of the heart causged by the embarragsment of the pulmonary

eirculation brousght on by pulmonary fibrosis.
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C ,":'LL_)E "l 5 .

Charles H. Age 44, otoneman opreviouvsly Deputye

Complains of coughing especially at night time.

Duration: 16 months.

Higtory: This man has always been healthy until March 1943

when he developed rleurisy. He had a cough, some pain on the

ight side of the chest and a friction rub which was, however,

=

I

only present for about twenty-four hours. ie had no pyrexia.
After this he did not “pick up very well' and he found that he
was short of breatn and had a persistent cough. lie also lost
gome weight and felt poorly generslly. He was referred to the
Tuberculogis Dispensary as a case of possible 'dust reticulation!
but was found to nave pulmonary fqberculosig. He has always
worked in the mines and was employed as a stoneman and previously
to.that as a 'deputy!. This man would be exposed to high

concentrations of stone dust in both types of employment.

Family History: Iiis father still alive aged 89. No history

of chest trouble in the family.

Examination: Poorly developed chest with myotatic irritability

o

on percussion.
Avex beat in 5th interspace 3" from the middle line that

is one fingersbreadth medial to nipple line.

Kesonant percussion note over most of chest excent at left
apex when a dull note was ohtained and at both bases when it
weas hyper resonant .

- Vesicular breath sounds with prolongation of expiration

at apicea and mid zone, and moist crepitations at the heipght of

inspiration. Very definite cog-wheel breathing.




Blood pressure 125/70 mms.Hg. Heart gounds healthy.

v X-Ray Examination: Early Tubercular changes in both lungs.

= The writer has included this case in this series ss for some
time he wag suspectied to be a case of silicosis - that is at

the onset of his condition. ‘<the differential diagnosis between
an early silicosis and early tuberculosis can be very difficult.
In old retired miners Tubercle bacilli are often found in

unsuspected casese.
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CAGE 406. Emphysems.

George .. Age 58. Denuty Overman.

Complaing oi cough and shortness of breath.

Duration: "L year.
History: This man has worked all his life in the mine with

the exception of three years during ths last war. Ie has always
enjoyed exceptionally good health. About a year ago, however,
he started to have "“trouble with his chest" and found himself
getting very breatnless on the least exertion. At the same

time he developed a cough. He fell off work and after a week

‘ov two he felt much befter and began work again but after a

few days he again felt breathless and the cough.recur?ed. His
cough is always worst in the mornings and the sputum is worst

at that time. The sputum is thick and yellowish green in colour.

He states that his chest is full of "wheezles”
1]

Family History: No history of chest trouble in the family.

Examination: Healthy appearance, colour good. Chest moves

poorly on respiration - mainly abdominal type of breathing.
Thick emphysematous type of chest. liarked bulging of apices

in supraclavicular fossae.

[~

Chest expansion 1" from. 373" - 38%".

v/

Resting pulse rate 64 per min. Resgpirations 20 per min.
~ (resting)
Cardiac border (left) 3" from the middle line and about

1%+ fingersbreadths medial to the nipple line. There appears

to be gsome diminution of the superficial cardiac dullness.

Percussion note resonant all over chest especially a%
aplces and bases.

Vegicular breath sounds all over chest with numerous



riponcni during expiration. Heart sounds healthy.

Blood pressure 180/100 mms.Hg.

cputum Examination: No evidence of Tuberculosis.

ihis man has been exposed to coal dust for some 40 years
and has only recently developed a cougn and breathlessness.

The cause appears to be a developing Emphysema.

-00000~
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CABE 47. Chronic Bronchitis with Emphysema.

James [l Age 54. Coal Hewer - with
Fneumatic FPick 4 years.
Complaing of cough =2nd breathlessness.

Duration: 1 year.
g}storv: This man has worked in the mine at the coal face

for over 40 years. For most of that time he was a hewer with
the ordinary hand plck but about four years ago he began to

work with the pneumatic pick. Ee gstates he was always quite
well until about a year ago when he had an attack of pneumonisa
from which he made a slow recovery and which left him with a
chronic cough.. “he 'pneumonia' he refers to seemed to be an
Influenzal Broncnitis. Pulse, respirations and temperature were
21l up but there was no definite consolidation and no tubular
breathing. oince this attack he has been troubled with some

breathlessness especially on exertion.

Examination: Thick set figure. DBarrel shaped chest with

definite 'fullness' of supraclavicular fossae and thick chest
wall. Abdominal type of respiration.

Respiratory excursion 1%" from 38" - 39z%,

nesting pulse rate 104 per minute. Respirations 20 per min.

Apex beat in 6th interspace 4" from the middle line.

Border of cardiac dullness 1" within the nipple line.
Heart sounds normal.

Hesonant percussion note all over chest. Hyper resonant at

' /apices
Vesicular breatining - no accompaniments. :

Blood pregsure 130/90 mus.Hg.

oputum Examinstion: No Tubercle bacilli found.
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CAGE 48. Chronic PBronchitis with Emphysema.

——— e

‘et

r~—
o]

o Aged 62 flasteman.-repairing the
return airways.
Compleins of cough and breathlessness.

Duration: S years.
History: <his man has been working in the mine for 42 years

mogt of the time as & '"vottom cutter', a hewer and other work.
About three years ago he began to notice that he was getting
very breathless and could not walk very far without stopping
for a rest. Ie was working at the time on the machines (coal
cutters) on the arc walls and he finally had to give up this
worlk on account oi- his breathlessness. After = period of some
months off work he resumed agéiﬁ, but this time in the lighter
work that he has at present. He also has been complaining of
a cough whicn is very troublesome at nights. osputum is thick

and yellow.

Examination: Thin somewhat senile wasted appearance.

Resting pulse rate 64 per minute.
Resting respirations 20 per minute.
Chest emphysematous and marked angularity of the Sternum

with scoliosis of the vertebral column.

4

i
.

s

J

Chest expansion 13" i.e. 33" - 34

Apex beat in bth interspace 45" from the mid line.

Apparent diminution of superiicial cardiac dullness one
fingersbreadth within nipple line.

Breathing chiefly abdominal type as there is little move-
ment of the chest and the costal cartilages seem to be ossified.

Percussion note hyper resonant all over chest.

Vesicular breath sounds with rhonchi on deep expiration



all over the chest.
heart sounds normal.

Blood pressure 150/95 mus.Hg.

sputum Examination: legative.

An evident case of Cnhronic Bronchitig with Emphysema.
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CARE 49. Chronic Eronchitis.

James I'e Age 38. Conveyor Filler.
Complaing oi cougn and breatnlessness.

Duration: 5 years. ‘

et

iistory: This man was quite well until he had Eroncho-

oneumonia some five years ago. since tien he has had a cough

but nhas not lost much working time through it. Iis cough was
worst when he woke up especially if he had to wake up at night
to go out to work i.e. at about 3 a.m. He only produced sputum
in the mornings. He is not very breathless except when he has
been exposed to high concentrations of dust and is coming 'out-
bye' after his shift has ended. His work is ﬁery dusty and

a lot ol shot=firing takes place and he has been exposed to
this for over 20 years. He states that in addifion to the
shot-firing the'set'( of tubs) raises a great amount of dust -

he is employed as a Filler filling coal on to a conveyor.

Examination: dell developed man who has a short frequent cough.

Hutrition good.
Resting pulse rate 84 per minute.
hespiratory rate 16 per minute.
thoraco-abdominal type of breathing.

Kespiratory excursion 2" i.e. from 355" - 373",

Apex beat in 5th interspace 35" from the middle line.
Area of superficial cardisc dullness not diminished, the

left border of the heart being 1" from the nipple line.
Resonant percussion note all over chest.

Vegicular breath sounds viithout accompaniments all over

the chest.



Blood pressure 140/98% mnsJig.

The emphasis here is on the cough = Chpenie Dronshitig
due to inhalation of dust over a lonz pevied.
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CALE b0. Emphysema .

George P. Apge 50. wboneman .

- Complaing of sghortness of breath and mornlng cough.

Duration: 5 years.

History: Patient has always been very healthy until three
vears ago when he gradually developed sghortneas of breati.
After being off work some weeks he lmproved and went back to
his own work as a 'stoneman'. Le worked for a few weeks then
his breatning again became troublesome and ne wag off work
gain. inis time ne started work 'at bank' and worked there
for seven weeks in an atmogpnere relatively free from dust,
He w=s cuite well during this time. HHe was then ordered down
the pit agair and worked for g week or two but wes unsble to
continue and again came to the purface., Le nhad another attempt
at work belowground this time at the shaft bottom but his
overman ardﬁred nim 'in bye and sgein he had a sharp attaék
of *Astnme' - the worst attack he nad. sinee then he has been
guite unable to work belowground znd nas been st work on the

surface in the brickyard ever since.

Exznination: inis nman is dyspnoec especially on slight

,

exerition. Bell formed chest withn nowever some bulging of tne

’ s}
'

spices and wide costel engle. xather berrel type of chest,
sesting pulse rate S8 per minute,

sespiretions 28 per minute,

|
I

|
|
il

: : e LA 14
Chest measurements 37 -~ 585" - expansion 13 .

spex best is in the 5th interspace 43" from the middle lins,

- ihe percussion note is resonent all over the chest except




=5

for the aplices where it is hyper resonant.

Heart sounds normal and regular.

Breath sounds are vesicular a2ll over the chest. An
occasional rhonchus at the bases. :

Blood pressure 130/90 mms.Hg.

sputum Examination: Negative.

This case illustrztes the onset of an Emphysema. The

history is interesting.
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= 5 o OT e i _Sumjary  of J ~ Cases.i. ¢ 9
5 e Dyspnoec (Cough. [sputum.| Duration Nature incapacitated 1
CagedJ Name. Age. Nature of Work. History of r of of B -~ -
: Illness or. Accident. | Exposure. Incapacity. Wholly. f Partially, .
1le |Ant}10ny He | 63 | Coal Hewer. Influenza. - - - Pos. 50 years. Koniophthigig, - '
2. |[Peter C. 67 | Coal Cutter. Bronchitis,Pleurigy. -+ -+ Pos. 52 years.| Koniophthigis., - |
3. |Jo8.E.Rs 43 | Stoneman,Magter Shifter. | Pleurisgy. S ahet o - - Pos . 28 years. oSilicosis & Tubepculosis. - |
4. |Ralph K. 31. Coal Cutter. Spinal Injury Bmwnchitis. -3 =3 < - Neg. . 15 years. Dust Heticulation. - }
5. |[BEdmund W. 47 | Stoneman. | Bronchitig. ‘ o -4 leg. 32 years.| Dust Keticulation, - 1
6. [Robert S.E | 47 | I'iller,Stoneman. Pain in chest. - <~ Neg. | 32 years. Dust Reticulation. o
oo (W o i e 35 | Stoneman. ' "Coughs and Colds". o e =~z | Neg. 20 years. Dust Reticulation, = i
8. (John D. 48 | Coal Cutter. -— e o -2--¢- |[Nege 20 years. Non Specific Reticulation. g ’
9. [John 0.K. 52 | Boiler Cleanenr. | - =t <2 | Neg. | 38 years. Non Specific Reticulation. , -
| 1lO. |fim. Lo 4], | stoneman. Pleurigy., = e Nege 25 years. Pulmy.Fibrosia,mrly Het:i.allaﬁon.! ; -
| 1ll.|Thomas E. 57 | Coal Hewer. Crushed chest Bronchitis. e -t Neg. 12 years.| Fibroid Phthisis, ! - |
| 12.|Thomas H. 45 | Coal Cutter. Bronchitis,Haemoptysis. -2~ |-+~ | Neg. 50 years. Ch.Bronchitis,Bmphysema. -
13. |[Henry H. 32 | Coal Filler. Fractured Rib. e -2+ | Nege. 17 years.| Pulmy.Fibrosis,Emphysema. -
14, |John G.B. 36 | Coal Cutter. - - e - Neg. 20 years.| iiiners Asthma,Bmphysema . i e ,
15. (W.H.B. 33 | Coal Cutter. | Head Colds. - -2 Neg. 13 years.| lMiiners Asthma,Fibrosis . - ;
| 16.(John W. 39 | Coal Killer. | Pneumonia. - -t - Neg. 24 years.| Pulmonary Fibrogis. i ’
| 17. Ambrose M., 57 | Coal Hewer. | - - - Neg. 40 years. Emphysema,Ch.Bronchitis . , - |
| 18.|Jas. D. 58 | Overman. —— - —i= Neg. | 44 years.| Pulmonary Fibrogis. | = |
| 19.|Edward A. | 48 | Coal Cutter. | Influenzal Bronchitis. et ~“--+ | Neg. | 34 years. Emphysema. , =7 |
‘i 20. |Thomas C. 62 | Stoneman. Bronchitis,lracture Ribs. e -+-+ | Neg. | 39 years.| Ch.Bronchitis, Bmphysema. P g
| @l.|James C. | 52 | Coal Hewer. | Acute Bronchitise. el -+ | Neg. | 32 years.| Ch.Bronchitis, Emphysema. --
j-‘ 22. | WiTeJoe | 58 | Coal Cutter. ’ - o e e o -+~--- Neg. | 42 years. Pulmy.Fibrosis,Bmphysema . ! g
I - 23. Andrew H. 49 | Stoneman,Timber Drawer . -—— -+ -+-- | Neg. | 33 years.| Pulmonary Fibrosig. A
| 24.|John T. 45 | scalloper. | e - - Neg. | 28 years.| Pulmonary Fibrosis. .' 2
‘ 25, Clement F.| 56 | Stoneman. | Acute Bronchitis. S e - Neg. | 30 years. Emphysema. ; %
| 26.|Ralph E. 55 | Coal Hewer. ' Gassed (1914-1918) -t ~+-=-=- Neg. ! 28 years.| Bronchiectasigs. A
| 27.|John W.T. | 46 | Coal Cutter. ? - _———— | Neg. | 38 years.|Pulmonary Fibrosis. | 2
| 28.|John H. 51 | Coal Cutter,Stoneman. | Ch.Bronchitis Enphysema . == e Neg. | 25 years.| Ch.Bronchitis, Emphysema.. -
. 295 F«@.G 45 | Coal Cutter,3tonemsn. | ——— e - Neg. | 30 years.| Emphysema. =
| 30.|James S. 16 | Coal Beparator Att. —_—— -+ == — | Neg. | 1 year. |'Dust Bronchitis. 3=
|  31l.|Robert M. 55 | Coal Hewer. Pneumonia. b el L= Neg. ‘ 50 years.| Bronchiectasis. P
| 32.|W.H.E 45 | Coal Cutter,Stoneman. -—— o e o 4= Neg. | 28 years.|Emphysema. e
| 33. W.R.Y. 50 | Coal Hewer,Putter. g —— - | <o Neg. | 25 years.| Bronchitis with Emphysems. ‘ o
| 34.| Percy N. 41 | Putter,Stone Duster. | Pneumonia. ===+~ | =+--+-- Neg. | 20 years.| Emphysema(Miners Asthma) S
| 35. Peter D. 41 Coal Cutter. ’. s i - Neg. 26 years. Pulmonary Fibrosis. =
I 36+ W. S, 59 | Coal Cutter. ' -—- - -+-+ | Neg. | 45 years. Emphysema. —
37.|John B. 57 | Coal Hewer. ] Pneumonia. -+=+  |=+-+ | Neg. | 30 years. Ch.Bronchitis,Emphysema. £
38.|George L. | 35 Coal Cutter. - - . =— | Neg. 20 years.|Pulmonary Fibrosis. | %
39. |Thomas. P. 44 | Coal Hewer,Filler. i - e = fi Neg. 28 years.|Emphysema. . 5 -
40. |[Thomas L. | 62 | Coal Hewer. | Bronchitis, == =--+ | Neg. | 49 years. Ch-BronChitlﬂ-:Emg}}Ysema. 5%
41 . |Sedman W. 64 ‘ Coke Burner. | Bronchitis,Haemoptysis. e == | g Neg. 50 years.‘_Emphysema,'?t}lmy-l*lbrosis. : e
22, [William .| 56 | Coal Hewer. ' Crushed Chest,Bronchitis. o 2t -+~ | Nege 40 years.?Ch.Bronchj._tls,_-Eznphysema. ! 5
43. lHfucu:fir'er.v G. | 57 | Coal Hewer,Stoneman. ‘Pneumonia, : : 2 |4-=<- | Neg. | 35 years. Ch.Bronchitz}g,EnEhysema. 74
44, |Anthony E.| 42 | Coal Hewer. Pneumonia. i B -+-+=-| Neg. = 20 years. Fulmonary I«;irgs 8. =
45, |Charles H.| 44 | Deputy,Stoneman. | Pleurisy. S 2 | Pos. 27 years. Fibroid Phthisis. -~
46. |George W.H. 58 | Deputy. ’ -—— o= e |‘Neg. | 40 years. Ehnphysema-ti L =L
47 . James M. 54 | Coal Hewer. | Pneumonia. = SN | Neg. 40 years. Ch.Bronchitis, Physema. %
48. [Peter P. 62 | Coal Cutter, Hewer. | -— e -==~ |Neg. | 42 years. Gh_-BronchitiSﬁiﬂgsyaema- ==
| 49, James F. 38 | Coal I'iller(Conveyor). Broncho-Pneumonia. - - Neg. 20 years. Chronic Brone . 35
| 50. George P. 20 I Stoneman. - - <= et iNeg. 26 years.| Emphysema. 2
| :
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SUMMARY AND CONCLUSIONS.

SUMNAry .

As a general practitioner in a coal mining district the
writer has had occasion to examine many hundreds of miners in
the course of routine and other examinations during the last
ten years. The foregoing cases (fifty in all) are the only
cases of true chronic pulmonary disease that I have encountered
and investigatede. 1he number of miners employed in this
district is just over 5,000 and from this one can conclude
that chronic incapacitating pulmonary disease is not common.
wvilicosls is exceedingly rare - in all these fifty cases
only three cases of Silicosis and_one of dust reticulation
(or pneumoconiosis) were accepted by the 3ilicosis Board.
That this disease does exist among bituminous, coal miners
is indisputable but it does not occur on anything like the

scale that it does among Anthracite miners.

Minor degrees of pulmonary_ disability do occur, however,

among bituminouﬁ miners and it is the writer's impression

that tnis has increased during recent years. The duration

of exposure is of great importance as it is apparent that

men exposed to the dust hazard for a perio& of fifty years
freduently exhibit gross fibrosis of the lungs on radiological
examination and tubercle bacilli may be found in their sputum.
It was in fact the rinding of tubcle bacilli in tne sputum

of men over sixty that first drew the writers interest to this

condition.

After practising for some years among coal miners one

comes to the conclusion that after the fourth decade nearly



all of theﬁ, especially coal cutterd are emphysematous. The
reason which one would advance for this is that the peri-
bronchial lymphatics become paclked with dust so that the
lymphatic eirculation is interfered with and a foreign body
reaction is set up. This.causes a pulmonary fibrosis which
is so often seen on radiological examination. The fibrosgis
itself by causing traction on the lung lobules distorts them
and as a fesult the air is no longer thrown into the atrium
as a jet. This jet of air as a result of the distortion no
longer ventilates the lobule and as a result Emphysema occursg,

This was the theory of Christie (Brit.Wed.J. 1944).

It will be seen Irom the table summarising these cases
at the end of the clinical section that these men have
frequently sufrered from rleurisy, Bronchitis and atypical
Pneumonia. This is due again to the lymphatics being packed
with dust and so interfering with the lymphatic circulation
that a dry pleura results and hence frietion. It is a fact
that at autopsy coal miners appear to have grossly thickened

and adherent pleurae.

Then again the dust in the bronchioles stimulates the
exudation of mucous to entangle the dust and remove it by
means oi the ciliated epithelium. There is a limit to this,
however, and when infection occurs the ciliated epithelium
is destroyed and replaced by columnar epithelium and the
daust is then ohly removed when a cough reflex is initiated.
This leads to stagnation in the bronchioles and then by the

traction of the ribrous tissue and freguent coughing a

condition of Bronchiectasis may become established. Thus



Broncihiectasis may be an occupational disease.

All these changes hitherto described viz:- Chronic
Bronchitis, Pleurisy, Bronchiectasis and Pulmonary #ibrosis
are ascribed to the dust which is inhsled in the course of
their work as coal miners. This dust is of a mixed nature
the analysis of which has already been mentioned and only
containg about 1% silica Dioxide. It does, Bowever, in
association with coal dust appear to produce chronic pulmonary
disease in coal workers. 1In addition nltrous fumes appear to
accelerate this process as has been proved by animal
experiments, notably the Toronto experiments mentioned

earlier in this thesis.

'stonedusting' has been used extensively during recent
vears &8 & guard against explosions in coal mines - the
stone dust being liberally sprinkled about prior to shot-
firing. 1In addition the coal cutter is exposed to the dust
from the coal cutting machines,; especially if these are
pneumatic machines. It can be of little surprise therefore
to find that tht old Miners Asthma is showing a tendency
to return after an absence of some sixty vears, Originally
this condition would be caused by defective ventilation
alided no doubt by coal dust, and now it may be caused by
excessive dust from modern coal cutting machines plus the
nitrous fumes from explosives. 7Three cases have come to my
notice - all in young men, and all three have been associated
with coal cutting machines - Cases 14, 15 and 34. On radio-

logical examination there is little to find beyond evidence

of Emphysema and Chronic Bronchitis. One rather thinks that



these cases are likely to increase in numbers.

Thus one would like to see added to modern textbooks
on medicine the fact that Anthracosis, as so called, is not
a harmless con&ition for a pure Anthracosis would be hard to
find, but that the inhalation of coal dust with a certain
proportion of stone dust plus exvosure to nitrous fumes over
a period of many years produces the variety of conditions
which may be called a 'Coal liiners Lung'. This may be
descriﬁed as an Emphysematous lung with thickened pleura
and pulmonary fibrosis. This type of pulmonary fibrosis
has come to be called Pneumoconiosis of coal workers both

from a clinical and radiological standpoint.

In addition there is no meantion in modern textbooks of
the condition now called Koniophthisis. This is a mixture
of a dust reticulation and Tuberculous necrosis in association
with a Silicotie iibrosis. The tuberculous process is so
modified that it may hardly be recognised. 7The 5ilica tends
to augment the fibrotic response while the coal dust exerts
some inhibitory efrect on the tubercle. - Thus it is that
the Koniophthisis so produced tends to be a very chronic
condition. <The first two cases of these series are considered

to be cases of Koniophthisis.

iThen again there is the extraordinary ohenomenon of
the 'ericket ball masses' of which also there is no mention
in the standard text books. Case 3 of these series illustrates
such a case and his skiagram illustrates the .appearance seen
radiologically. A micro-photograph shows the appearance-on

microsconic section. There nas been much discussion as to



whether they are Tuberculous or inflammatory in origin. 1In
this case (Case 3) one can only say that Tubercle bacilli
were finally isolated in the pug from the asbscess which
pointed externally. The dizgnosis of this condition from

a Bronchogenic Carcinoma ig by no means easy as the patient
exnibits all the characteristics of a malignant cachexia and
the X-xay gives little help in the differential diagnosis

altnougn Eronchoscopy may settle the matter.

'Finger-print markings' too are sometimes seen in these
coal miners lungs. They too closely simulate secondary
deposits of cancer in the lung but are actually due to coal
dust in emphysematous bullae which have become compressed.

o

iney resemble tine markings of Cingerprints on the lung field

-

wnen seen on X-Hay.

Althougu these [ifty cases herein described are practicelly
the only sufferers from chronic pulmonary disease that one
hags found in the course of geveral years, tﬁe remark oi one
patient "everyone on the coal cutters has a cough" has some
significance when viewed in the light of modern attempts to
step up the output of the coal mines. The application of
modern machines and modern methods are dust provoking and

new methods of counteracting the dust should be introduced.

I'rom the fifty cases here described, some twnety-three
were completely incapacitated - the remaining twenty-seven
were partially incapacitated and by this one means that they
had some light form of employment tut even so, were frequently

of f work for prolonged periods.

Kew cases of psilicosia vnroper are found in bituminous



coal miners and the few cases thnat do arise have been

mainly employed as coal cutters.

One might ask why if all underground workers are exposed
to the same dust hazard some develope dust reticulation,
pulmonary fibrosis or other cinronic pulmonary disability
and others do not. The only answer that the writer would
advance is that very Trrequently the.worker afflicted by
dust reticulation has a history of earlier,attacks of
Bronchitig, Influenza, Pleurisy, Fneumoniz or chest injury
and possibly these disorders devitalised his lung tissues
to gome extent. @ossibly they caused damage to his dust
excretory mechanism - the ciliated epithelium of the bronchi
so that the dust was not eliminated efficiently and so a
pulmonary fibrosis was initiated. iihen one looks at the
cases.summarised at the end of the clinical section it will
be seen that no fewer than twenty-six men had suffered from
one of the above complaints on one or more occasions. <There .
has been much speculation as to whether naso-pharyngesal

obstruction would predispose to pulmonary fibrosié or
pneumoconiosis but such has not been the writer's experience
and one must remember that men working hard in a dusty
atmosphere would have their mouths open and be breathing

through them from sheer exertion.

Coal cutters and stone workers seem to be the classes
most afflicted with chronic pulmonary disease. rrom the
list of cases summarised it will be seen that although some
men had changed their occupation some seventeen had been

coal cutters and fourteen had been stone workers, although



some had worked at both occupations in the course of their

time underground.

Thus these two clagses of workers amount to over thirty
of the total of {ifty cases described. In addition the term
coal hewer is frecquently applied to the men who work with
the pneumatic pick which operates in much the sgame fashion

as a coal cutter.

Three cases only had Tubercle bacilli in their sputum
although two other cases were strongly suspected to be
Tuberculous but no tubercle bacilli were ever isolated from

their sputum.

The older the worker the more likely he was to nave
extensive pulmonary fibrosis or Koniophthisis although
coal cutters in their thirties were very lieble to show
reticulation but the older men had doubtless not been exposed
to the concentrations of dust that the young coal cutter now
experiences. 'In the old days the coal was hewed by hand
which is not such a dusty occupation and explosives were not

used to the extent that they are to-day.

Only four of these cases were accepted by the Silicosis

EBoard.

Electrocardiograph: The two cases of Koniophthisis

(Cases 1 and 2) one case of dust reticulation(Case 4)and one
case of Pulmonary Fibrosis(Case 16) were investigated with
the Electrocardiograph. There were no definite cardiac
abnormalities in any of them but one fesature was noticed in

three of them, namely, a high peak in the T waves in Lead II.



two were examined this way but as they both had a high peak

i

n T2 a further two were examined as controls - in Case 2

this nigh peak did not ocecur,

One would conclude thisg thesis by saying that all cases
of Chroniec Bronchitis, Emphysema, Bronchiectasis and even

Chronic Fibroid Phthisis be viewed with susbp

I_h

cion in coal

mining districts. In many cases an X=Ray will show up dust
reticulation, pulmonary fibrosis or even silicosis. The
cagses of bilicogis that are coming to light now are not all
new cases. llany of them have been called Chronic Eronchitis
for years and it is only when the practitioner becomes aware

of thig pitfall and has a good radiological examination

carried out tnat the true facts come to light.

Much regearch remains to be done on the subject of
cnronic respiratory disease in coal miners and the Government
have recently become aware of this ract and are now proposing
to set up a Pneumoconiosis Bureau and a research centre for
the investigation and, further study of this condition, because
ag theyv state in their report on the rehabilitation of coal
miners suffering from Pneumoconiosis -"not enough is known

of this condition".

The Coal Trade is becoming ever more important as regards
post war planning and with new methods of mining coming into
vogue the dust hazard should not be forgotten. Coal miners

should have frequent clinical and radiological examinations



carried out by industrial medical officers and on the first
sign of cougn, dyspnoea or vulmonary fibrosis they should be
removed from the dusty places where they are employed and for

a time at least, employed in the open air.

Better ventilation where the concentration of dust is
heaviest would be helpful.or alternatively extractor fans

for use after shot-firing should be employed.

ohot-firing should only be done in the shift where the

least number of men are working and then extractor fans could

remove tne dugt and ifumes belore the men returned to the

working place.

It is by such methods as these that improvement in the
health of coal miners will be realised, and it is by means
of such improvement in the working conditions that men will
be attracted <o the industry, for it is on the export of coal
and its by-products that much of our post-war foreign trade

will depend.
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Conclusions.

Fifty cases of Chroniec Pulmonary disease in cosal
workers are described - twenty of them with X-Ray

plates as illustrated.

some degree of Empnysema is almost universal in coal

miners over 45 years of age.

Pulmonary Fibrosis is an incapacitating disease due
to the inhalation of mixed dust and yet little may be

-

found on clinical examination.

This condition is found chnieflv in coal cutters and

v

stoneworkers.

Pleurisy and Pneumonia Ifrequently precede the onset -of

Pulmonary Mibrosis and predispose to it.

Pneumoconiosis of coal workers (dust reticulation)
may be very easily missed unless 2 good radiological

examination is carried out.

Pulmonary Tuberculosis is not of freguent occurrence
among coal miners - rather less in fact than among the
rest of the population, but in the older age groups

of coal miners, one Ifinds cases oi Koniophthisis.

Koniophthisis 1is a condition in which dust reticulation
and Tuberculous necrosis are found in association with

a silicotic Fibrosis.

Occasionally one finds an extraordinary condition in

which Pulmonary Tuberculosis and pilicotie fibrosis



10.

11.

12.

15.

L oe#

Form a 'cricket ball mass' which is necrotic in the
centre and contains a tarry flulid. Thls may even

rupture externally.

Miners Astihma whnich has been defunct for about 50 years
snows s8igns of returning and modern metnods of mechanical

mining are believed to be responsible for this.

5

obtone dust whicn is liberally scattered around the coal
face before shot-firing, is not so innocuous in the

writer's opinlion as was formerly believed - although

it only contains 1% silica Dioxide.

There is no cardiac abnormality found on electroccardio-
graphic examination in cases of chronic pulmonary

disease of coal miners.

Fregquent clinical and radiological examinations of coal
miners should be carried out by industrial medical
officers. Ixtractor fans, mist projectors etc should
be used at the coal face to minimise the dust hazard

and shot-firing should be done in the shift where the

least number of men is working.
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