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of elaborate X-ray plame, is neediess and un-
«onumic and is one of e ways im which
industrinl medical servicss can De adversely
critivised both by the emnrioyer and the medical
profession as a whole.

-
g

. ~
Voluztary Comssitztoos :

- This particular aspest af the fagsey doctor’s

work has been intentomdly left to the last. [t
© is not infrequenziy the case that his cmost effec-
tive work is carried out in the privacy of his
consulting room. The worker who is worried
abnut his health, who my be emotonaily upset
' because his immnediate mperior is 2 bully, or

who wants informmation e cne of & dozen other
{ prublems, should be able to find in the medical

officer an adviser who dn guide Xm through
his difficulties, either by adjusting the position
' within the factory « 3by advising him to con-
v sult his own private medical praczittoner and
¢+ at the same tlime offering his belp in colla-
¢ lwration. There is ooting worse than 2 fesl-
. ing of disappuintment =] frusiraion in one's

work, Dixcontent is 2 mzjor casse of indus.
trial unrest and strikes which hzve affected
many thousands of otherwise Iarpy and con-
tented workers have aricen 26 a sesmit of the
petry. failure of .one= person.

In modern psychothempr, the ssentific way

4 . of dmling with 2 mag 3 2iso the bmnane and

understandinyg way and bemacitr and under-
standing are wanted bxily pot caly in indus-
try but throughout the worid to-day. The
snpe for this trpe of medial work o industry

=3 is great and czn piay 2 part of fundamenti

. importance in the futmre development of the
heaith services of this coumry.

And now une word in conclusion. We have
discussed very brietly some of the measures
carried out by the industrial medicai officer
and have shown howgthey bear on the work
of the factory cl.ic® At the present day,
however, there are probably not more than two
or three hundred doctors engaged in this type
of work in the country and it is estinated thar
of these only some Lifty ar sixty are employed
in a whole-time capacity. It is obvious there-
fore that oniy 2 small percentage of industrial
workers—and very often those employed in
large and enlightened firms—have such facili-
Hes offered to them. If it is conceded that
the work which has just been described is of
importance in the general heaith schemes of
the nation then the probiem within industry
becomes one of considerable 2
Whether the work should be undertaken by
far-sighted empioyers now or whether it -
should be left t the State to develop and con-
trol must be 2 matter of opinion and of poli-
tics. The important thing is that the work'is
there waiting  be done.

There are those who firmly believe that the
future-prosperity of the nation depends on the
heaith and happiness of the individual work-
man. [f this is so how can we as doctors take
our part? The problem,  believe, is primarily
one for the medical profession, and in part
therefore for the industrial medical officer.
What can be iearned in_the factory dlinic to-
day will most sursly become the accepted.
practice throughout industry in the future and
if properiy cannot fail to contribute
successfuily to the problem of nationnl fitness
which is being so mmch disawsed at the
prescnt time.
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DUSTS AND THE LUNGS

WITH PARTICULAR REFERENCE TO SILICOSIS
- AND ASBESTOSIS '

By E. R A MEREWETHER, M.D, M.R.C.P., BacgisteR-at-Law
. . Owe of ILAL Jedical Inspextors of Fectovics .

Sixce the birch of the buman s3ce dust has
exerted its bam=ful effaxts on civiiisation. Some
nf our prenistoric aneestors dicd betause of it,
and countless ame 32 deaths which have
weeyrred since.  To=ky, the effects of dust on
the human mevhamis: zione > one of the
major problems of ths 2g=.  Two questions at
once obtrude themsehres, Why, 2izer so long,
is it still 3 =mjor poivnen, and what is the
present poasiinn? T3 he £ we can oniy
TXCUSE OUrSEveS 3Y oarmiing out that dusts
are legion in variesy. TOher act m many ways

-

on different organs and different individuais.
Their actions are often subtle and insidious,
ard irvetrievable damage is done before the
person most concerned even appreciates the
artack. Scientific appreciation of the poten-
tinlities of the different dusts and mixtures of
dusts, assemsment of their effects, determina-
tion af appropriate preventive measures and

the means of carrying them out, have ail had

to wait upon advances in many collateral
sciences before even the full scupe of the pro-
blem couid be appreciated. Chemistry, physics,
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pathology, bacteriology, dlinical medicine,-

radiviogy, petrology, microscopy, sociology
and general education have all had w.bear a
part before the foundations could be laid.
What then has been achieved?” Nat much,
we may say, if man has been busy at this pro-
biem tor 2,000 years or more, but when one
realises that the general state of human knotr-
ledge has been such that it was not possible
unty] within the last 100 years to advance be-
yond the appreciation that dust was harmful,
then that the foundations have been truly laid

- is not an inconsiderable achievement.

Ir is not possible within the limits of this
paper to survey all the pioneer work which

" has contributed to this in the past 50 years,

even if the writer was competent to do so.
The complications and ranufications of the
subject and the labyrinths into which inquirers
are forced to peneirate, make a critical survey
a matter for 2 tam of experts.

It is possible, however, to consider the pro-
blem from the point of view of any one of us
who wishes ta know what principles emerging
from ail this work will help him to do the best
for his patients, and tn advise inquirers of the
risks which may be associated with expasure
to dust.

With some difidence,” therefore, an attemnpt
will be made %0 set out some rough practical

-generalisations-which may be of help in this
way. o

We are constantly exposed to dust, but

generally it only camses temporary incon-

venience and is quickiy disposer of.,

. The effects on the human body depend om
the mature of the dust and, if inhaled, also on
its concentration in the air breathed, the
median size of the particles, and the existing
condition of the chest and lungs.

No simple and accurate classification of

dusts has yet besn evoived, but certain broad |

distinctions can be made which are useful
Thus we have. =

(1) Dusts which are systemic poisons, as

lead, arsenic, manganese, trinitrotoluene
and many others. .

(2) Isritant or corrosive dusts, as lime,
arsenic, chromic acid, the bichromates and
many others in varying degrees,

(3) Allergic dusts, exposures te which
may resuit in the development of 2 hyper-
sensitive state, and cause on- further
minimal exposure asthma, rhinitis, urticaria,
erc.  Usually these are due to foreigm
proteins in the dust, but not always, as,
for examole, workers with chromic 2cid and
the bichromates whn may become hyper-
sensitive to these chemicals,

(4) Carcinngenic or cancer-producing
dusts, is the dust of pitch, of radicactive
materizis and of certain ores.

{8} Dusts which carry infections such as

anthrax, menilia, 3cting
fungs, ‘v‘ T WYCSS and other
(6) Non-toxic inorganic dusts

we commenly think of as * dust” e dste

Although dusts belonging to al 4
groups, except the first, may affeet the lu:;:
in some cases seviously, it'is the last group
which is the most important on this a
because in it are included ail those dusts which
exert deetericus ¢ffects on the essemtiai pul.
moagry tissues,

Inciuded in this group are 2 great variety
of dusts differing in their physical and chemi-
cal  characteristics, and these characteristics
play an important role m deiermining the
nature of the local effects produced when ine
haled into the lumgs. Although much wori:
has been done on this aspect, however, it is
not yet possible to classi{y the members of this
group so that the effects of any particalar dust
may be proguosticated from its physical amd
chemical characteristics.

Of chemicai characteristics, solubility or ine
solubtlity and the presence or not oi the silica
radicle, and of physical characteristics, spevi-
" fic gravity, fragiity and whether of 2 fibrous
character or not, are all believed to have an
important influence an the action of the dust
when inhaied.

In spite of the many difficulties resulting
from lack of knowiedge, carmin generalisa-
.tons can be made which are heipful in prac-
lice, and that, after.all, is svhat is required.
if knowiedge is to be of practicai value as weil
as-of academic mterest

In the first place, that healthy lungs an
cope effectively with appreciable quantities of
dust, but that ail inorganic dusts, if inhaled in
concentration over 2 period of time, are harm-
fol, is such an obvious proposition that iis
importance is lizble to be overicoked.

The lungs, in commeon twith other essential
organs of the body, hive 2 large reserve, o
permit of effective reaction to the demands of
disease or of advancing age or of any emer-
gency, and it is only when this reserve is
seriousiy encroached upon that clinical signs
of embarrassment appear. Morcover, the
filtering action of the nasal vibriss and s
sages, aided by the moist and ciliated mucous
membrane of the upper raspiratory tract, 10~
gether with the indesatigable efforts of the
eminthelial cells (* dust ceils ™) in saizing upon
-het intrusive dust and transporting it into the
lympimtic drainage system, are more than ade-
quate to cope with the normal average of 31
borne dust and with intermittent abnormal
concentrations. .

It stands to reason, however, that the n&s=
effect of daily exposure to a heavy concenta”
tion of even 3 totaily inert dust will wear ot
. even the most weil dispositioned and respo™

sive mechanism: dust will coilect in the nasaf
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] and sinuses, ciliated epithelium
“Aped and replaced progressively with less
% differomciated and less efficient cells,
Ars of alveoli will become choked and
Fvn out o action, intermittent and uncon-
— 7 4d inflammatery conditions may interiérg
- the lympinitic dratnage and cause farther
-xdtion of dust, and over-action of less
gied areas may resuit in localised emphy-
. Ultimately, therefore, such heavy and
LENSTE s, jnious exposure to 3 dust which with lass
e mopeTis Sure is inert, will, however, resuit in per-
ncwesnagnt changes and loss of efficiency, which
ok e ne manifest in course of time 2s 3 chronic
= oed hitic tendency. It is not casy to deter-
to what extent heavy and continuous ex-
: : 10 such inert dusts m i shorten life,
L b rbs:mc inw;.niu%nht dis:t;. itydoe:l resuit
e et dn e~ B Zainsai us, the ity of
s’m“« viners has an excess liabi!itgmto chronic
Igaae ey litis and other affections of the: upper
- 1,;‘:%.‘.‘15,;_*3 P2g-atory fract, -cement and basic slay
RIS R RSN 2rs have an excess incidence of upper
T oiope bt s w2 tory tract affections, and the latter also
I s i cess liability to pnemnonia.
Lt asR anatieisaediy mechanical choking up effet of ex-
e Soncaclicskta ¢ Over 2 period to heavy concentrations of
: o AINOTgROIC dust can be demonstrated clinic-
At young persons with ease after ex-

PATeN
e

1

= e for 2 month or two, i.e., before it is

By le  for nent chanyes to have
: rerl. A very slight, but appreciable, dif-
Y AmAxdimoairment of the percussion note—iess
smrpridthat associated with diffuse fibroasis—will
. ted, and ont auscuitation sticky rales will
A ard, p:_xrti.cuiari_\- when. the amplitude of
g haat arion I8 |
Ra o iuriia el s effects are not specific to particuiar
il T # Serei of but are common to all inorganic dusts of
S C SR e 2070 M roup, Neither are they due to any speci-
S S sw s ion of the dust on the lumy parenchyma;
S cgesr gl ire simply mechanical mass effects of the
I og \00> Siven the chance, the lungs will dis.
3 Ao harmiessly in most cases the greater
ection of the dust, leaving no permanent
s effect. .
come, therefore, to the useful generali-
3 that inoryanic dusts which exert no
Laiie action on the lung parenchyma are
54 ul i the lungs only because of the mass
74 of considerable exposure to heavy con-
tions, This is important because there
-4 insuperable difficuities in preventiny
§:onditions, and the Factories Act, 1937,
vogmisance ot it in enacting (Section 47)
“~4gvhere “ any substantial quantity of dust
ady kind"” is given off all practicable
{'a must be taken to protevt thuse em-

.- d 3 4
N
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though all inommnic dusts will exerst
effects under (hese conditions, it is com-
snowledge that many dusts are much
7 3gRTussive : we know that the china
¢r engaged in the trividl operation of

el h‘:
R

removing the minute burrs from china by
means of 3 oy size abrasive wheel and a paste
of tlint and water, may dic in middle lite of
an intense diffuse Hbrosis of the lungs due
to the fline dust. Co

What is the distinguishing characteristic of
a dust so potent? The researches of many abie
men all poiat to the same factor=—the presence
of the silica radide in the dust. Silica may be
present, of course, cither “free™ as silicon
diogide, SiO, or * combined ” with many bases
as silicates,

Proot has been piled upon proot ineriminac-
ing the free silica in so many dusts' encoun~
tered industrially, such as quartz, fine, sand-
stone, ganister, etc.; and this, together with
evidence of the relatively mnocuous character
of some common silicate dusts, such as clay,
have combined to establish the unhappy pre-
eminence of sifica in the free state in this cone
nection, and to overshadow: the possibility that
some silicate dusts may be harmful. ’

Until a2 few years ago, therefore, the im-
pression was widespread that dusts ¢nntaining
{ree silica were dangerous, and dusts coatzin-
ing silica only in the cnmbined state were
harmiess. Since, however, there is now con-
clusive proof that ome group of silicates, to
wit asbestos, are equally as dangerous as free
silica, the above view is not strictly accurate,
and we are led to the following generalisa-
tions: ail. dusts containing free silica are
dangerous ; dusts containing silica only in the -~
combined form are relatively harmiess, with
the exception of the asbestos group and
possibly also other light silicate dusts in which
the particle form s hbrous or plate~iike and”
comparatively large,

The asbestos group of minerals are mainly
silicates of nuagnesium and irom, and to z less
extent calcium; the particles are elongated and
tibrous, and cam split up longitudinally and
fray out to an indefimite extent, thus aiding
thetr cetention in the bronchioles. It seems
likely that this physical charscteristic of
asbestos, which tends to- immobilise the par-
ticles in the longs, may point to one dis-
tinguishing attribute of the dangerous sili-
cates . there seems to be no other feature
which will explain; jor-exampie~why: asbestrs~: - --- -
has disabling and lethal potentialities, whereas
taic has not, yet chrysotile ashestos and taic are
batlhh magnestum silicates.

For pracrical purposes, therefore, so far as
present knowledge goes, the dusts which cause
serious local effects un the lungs and which
may and often do cause disablement and
death, are those contaming free silica and -~
ashestns : other dusts are harmliess in this
respect unless, as has been said so happily,

* inhaled in insalting concentrations.”

Foumdstion of Amaries. Ine.; Silicosis and
Alliet Diverders,.  Hivory & imigstnial [mpeerance, Jeie
eal Serivs, Hulletin Nao 1, o 4. [littshuryh, 1937,
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The siliceous dusts and asbaxos also differ ‘

from other dusts in that they cause a diffuse
fibresis of the lungs, silicosis and_asbestosis
respectively : that is to say that they irritate
and destroy the essential lung tissues and ex-
cite the formation and-the proliferation of
ordinary scar or fibrous tissue, due, it is gener-
ally believed, to the very siow solution of the
siica. This scar tissue is nidt only useless
lumbes but also, if there is much of it, exerts
secondary harmtui effects by biockage of the
lymphatic drainage system, interference with
the proper aeration of the blood, production
- of strain on the right side of the heart, block-
- g and distortion- of bronchioles by contrac-
tion of the fibrous tissue, uction of
localised emphysema, and defimtely acts as 2
bait. for the tubercle bacillus,
. The dust particies must be smuall, very small,
to be dangerous, since they must be. small
enough to fioat in the air and smail enough to
get past the outer defences of the lungs, at
least -as far as the smaller bronchiolés. Theres
fore, an industrial process which does not pro-*
ject dust particles into the air in sufficent
anumber and:.of such size and weight that they
will remain Hoating for a considerabie time
cannot be dangerous in this way.,

With the silica dusts the dangerous particle
size range is up to 10 micyons, with the lighter
asbestos dust it is much greater, extending
even up to 200 microns. The majority of the
particles, however, which get into and sty in
the jungs are much smaller in each case—up to
3 microns in the case of silica dust and up to
about. 50 microns in the case of asbestos. That
is to say, that the dust particles which are in-
visible to the naked eye are the. important
ones : this leads us to the practical point that if
a silica or an asbestos process produces visible
dust in the air, then the invisible dust is cer-
winly in dangerous concentration..

The silicotic fibrosis is laid down in nodules,
whereas that of asbestos is laid down as a cob~
weh, This distinction is important since it is
retlected in the typical radiographic appear-
ances. The explanation lies in the different
physical and chemical characteristics of the
dusts, The smailér and more simuiatag
silica particies are taken up by “ dust ceils ™
and hurried away from the alveoli into the
lymphatics and towards the many minate
lymph nocles at the junctions of these passages,
and {rom thence to the large ones at root of
the lung. Unfortunately, many phagocytes
succumb and drop their hostile ers on
the way for others to coilect the debris, until
uitimately, with continued exposure o the
dust, the traffic along the iymphatics becomes
very congested and at the cross-roads com-
plete stoppages occur; here we get accumu-
lations of particles of silica and dead phago-
<ytes, and siowly the sili dissoives and, in

~.

course of T nodules of fibrous Hasue
appear. This explains many things: for ex.
ample, that heaithy lungs can dispose of quite
2 lot of dust, even silica, f{or so long as the-
traffic can be kept moving no serious effects
will resuit; again, it expiains the ill-effects of
any antecedent iliness which has damaged the
lungs permanently, even if locally; the ill-
effects of a coincident infection, for that con-
gests the traffic in the lymphatics still more;-
and the danger of 2 Iate infection when silico-
sis has develaped generaily and the iymphatic
system is already grossly damaged. Also ciaar
are the causai factors underlying the produc-
tion of massive silicosis, in which 2 mass of
fibrous tissue, the size of 2 hen’s egg, or larger,
and consisting of. imnumerable smalil nodnies
tightly packed together, appears.” Moregver,
the obstruction of the lymphatic drainage by
the silicotic sodules accounts aiso for the great
retention of ordimary carbon and other dust
ia the stiicotic lung. .

In asbestosis, the course of affairs is dif-
ferent. With the longer, awkward and often
{rayed-out asbestos fibres, trans ion into
the lymphatics is impossible, and Gardner and
Cummings have shown that the fibrosis com=
mences around the.smaller branchicies where
the asbestos particles feit up and become im-
mobilised. In some way or another. the silica
is dissociated. and dissoived out and diffuses
into the neighbouring tissues, and the fibrous
tissue is formed in radiating strands. The
z:‘phadc system does not, thersfore, bezr the

brunt of the attack, and it may be that the
longer patency of the system aids the cobweb-
like formation of the fibrous tissue. Within a
few weeks of the lodgment of the fibres, the
curious beaded and ciubbed ashestasis bodies,
which- are aitered asbestos fibres, begin to
appear.

Sincea the fibrous tissue formed is the resuit
of the salution of the silica, the extent of the
fibrosis, which will develop in any given case,
is limited by the amount of silica immanbelised
and retained in the lungs : therefore, on post-
mortem examination one sees 2il grades of
simple silicosis from a few scartered nodules
up to massive silicosis occupying over haif of
the lungs. )

Knowiedge of the pathology of these two
diseases, together with inquiry into the jJength
of exposure to the dust and the dustiness of
the process concesned in any given case, gives
one such an appreciation of the symptoms,
signs and clinical course of these diseases that
the alleged difficuities in dJiagnosis muastly
vanish. :

Needless to say, fibrous tissue takes time tc
develop, and also the less the concentration o1
the dust in the air breathed, the longer ex
posure to the dust will be reguired before




-, . .

Tirz Mepicar Press axo Circurar Streroyrent

L4

I

1 sis develops to such an extent as to cause
=y :Tects appreciable by the patient.

53 osis and similar cases of asbestosis, due to
f sure to intense concentrations of dust,

" 1y five years, but ususily 15 or more years
4 required for the disexse to develop, de-
"4 ling ou the concentration of dust in the air,
this country the average duration of em-
- ment of a series of 311 cases who died &f
X357 wadosis without tuberculosis was 35.1 years,
ras: the average in the diffcrent industries
ool ced from 302 years in the pottery indus-
i2iad to 92 years in the manufacture of scour-
Ey powders.. As the effects of additional pre-

ittve measures become apparent, which also
Fexewinedyy : matter of years, the averzge duration of
e Rpaeid ployment in fatal cases increases peri possu
s g nce these diseases are not infections, they
poasmcnweso sl - “ dry ” diseases during most of their

e gas i ctness of breath. on sight extra exertion,
<SS f{?ﬁﬁ‘?’* -~ to the mechanical mterference of the
s itf o] “nsis with the proper aeration of the biood,
oo drwr Al se diseases are. slow, silent and insidious.
T AR ugh, such as there is during the develop-
it iaaad nt of the disease, is a slight, dry, momning
: =g tmtee) ugh, which may well be ascribed by the
. . PieN tient to 100 much smoking, The shortness
( 8 S8 breath, occurring in the encly40’s, may also
JEEREP-Ptvals sy oy
i

R
2.
3

ES02S

put down to getting old too soon and little
=154 cntion paid to it, except peshaps to move
atm an ‘upper (0 2 ground lloor flat beeruse
sunting the stairs becomes inconvenient.

We have, therefore, as symptoms a little dry
>orme orning cough, 2 littie shortness of breath on
el T2 exestion, a little “ tightness of the chest ™
¢ o v, w:lx‘:hasbemsu cases more ?:an siticosis
SEa i il -ses, slight pallor with 4 tinge of cyanosis of
ST ] e [ips, The finer, more diffuse, fibrosis of

s o DSt estosis is much more effective in @using
x ‘efective-aeration of the bicod and ultimately
3d5 wreased strain on the right side of the heart,
si%=.4 'an silicosis. As.the disease progresses, the

Y ortness of breath increases ontil it is present
Tary ven at rest and in the late stages is very
v IStTESSING : " colds go to the chest ” and there

wed "¢ intermittent attacks of bronchitis; there is
g3t from adhesions and attacks of dry
.5 {leurisy; emphysematous builke may burst,
«r{ using partiai pacumothorax, which is not
jmcommon i both discases. In advanced
- -4 'sbestosis, bronchiectasis due to dragging and
.. { listortiun by the fibrous tissue is quite 3 com-
»3mon concomitant, aml alse the pericardium
Jwmay be sn anchored and dragwed upon as to
increave materiaily the dyspncex,

Ocamasinmaily (more commonly with asbes-
“mis) death may occur from heart failure with
imasares and 2 nutmeg liver, owing to back
Elmstgre on the hwart from the extreme

arasis,

i is true that cases of so-called “-acute”’

< occurred with a fatal outcome in less -

r43rse, and since the eari We symptom is

As 3 rule, however, cases are carried off by
some infection* which the remaining sound
lung tissue is quite insufficient 0 cope with;
not uncommonly this is 3 low grade broncho-
pncumonia, but influe :za%r a lobar pneumonia

-may precipitate death, and the commonest of

all intercurrent and termimal infections is
tuberculosis. Same 60 per cent. of silicotics

die from silicosis. with tuberculosis and about

30 per cent of fatal cases of asbestosis are

also associated with tubercmiosis. It is not

known exactly why this shouid be, but 3 super-
added tubercuiar mfection is the supreme risk

for silicotics and s an added risk for cases of

ashestosis. .

Tubesculosis may appear at'any stage, and
then the symptoms and signs of that disease
t&nd w0 t!;uk t::e h:n the pneumoconiosis.

asting, fever OpLysis are not signs
olinh uncml!;gslica;ed siii?ﬁ and ashestosis,
aithou of weight does occur late in
both dscase. i .

The signs of umcomplicated. silicosis and * .
asbestasis are by no meaas obtrusive, and most:
dlinicians form their own conceptions of them.
As would be expected from the pathology,
there is a very siight diffuse impairment of the
pescussion note, which some ciinicians recog-
nise more as 2" sfight resistance on
percussion rather than impairment of note.

The uniform bilateral character of this
change is misleading since it is e2sy to miss it
entirely, there being no normai arez for com-
parison. It must be admitted that it is some~
what of-2 strain attcmpting to detect this
alteration axcept in advanced cases: it must
be detected quuckly or appreciation soon dulils
and doubt occurs; rapid ight percussion, how-
ever, usually reveals it, and comparison with .
2 normal chest of similar build will restore
one’s appreciation when duiled, as is likely to
happen if two or three cases appear consecu-
tively amongst a group of workers for

" eamimation. Nateraily, also, the chest move-

ment is restricted, and the breath sounds more
distanp==usuaily but not always--and the
inspiratory murrnur thin and higher pitched. -

As already mentioned, these are silemt
diseases, and therefore the presence of adven-
titious sounds are indications of tcmporary
superadded intercurrent infections, axcept in
cses with concurrent tuberculosis and those
with the bilateral and mainily basal hronchiec-
tasis seen in very advanced asbestosis,

The presence of tuberculosis gives the usual
indications, but may make recognition of the
dust fbrosis move difficuit.  Usuaily, however,
one can determime what may be deseribed as
the oasis of tuberculosis in the desert of the
diffuse fibrosis. Silicosis and asbestosis may,
of course, develop in lungs already diseased,
and their occurrence in emphysematous chests
is perhaps the most confusing. The writer
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has seen one case in which asbestosis existed
conjointly with silicosis. o

Radiographic examination should never be
omitterd and, as that great pioneer” Watkins-
Pitehford laid down 2 number of years ago,
_ radiograms must be “ technically satistactory,”
or doubt and confusion is certain. The vaiue
of the radiogrvam is in confirming the resuits
of occupational and dinical investigation and
in estimating the stage of the disease and
presence of complications. .

Both discases resuit in the production of
abnormal radiographic shadows, and these
shadows. reflect the underlying pathological

to a sufficient extent 2s o make it
worth while considering them from this angie.

Thus, following exposure to silica but before
the formation of noduies of fibrous tissue, ail
that is seen radiographiczily is accentuation of
the linear markings 3nd imcreased oot
shadows; these are not characteristic of
silicosis since they occur with. exposure to
many harmiess dusts, and also irrespective of
any special exposure to dust at all; they are
within gormal limits in the absence of éther
signs of intrathoracic disease, and no diagnosis
of silicosis or of adverse effects of exposure
to dust can be made on these appearances.
This stage is followed by the ippearance of
nodular shadows, discrete and fairly uniform
in 3ppearance, diffusely scattered over both
lung Gelds; this refiects the underiving patho-
logical condition in silicosis and therefore is
strong contributory evidence in the diagnosis
of tgm c:::c:moni g!;ln bezw:in the :is:ret;
mottiing the lung lights up weil, the white an
dark areas being nicdy%onmmed. This is
important as this contrast is not evident in 2
typical radiograph of asbestosis,

As the silicosis progresses many changes in
the picture may be seen, the uodules becoxn;
larger, may aggregate into large masses, an
areas of yim.trem'.ed transiuceacy indicating
associated local emphysema may appear.
Ipcreased density of the discrete nodular
shadows may even be so pronounced as to
sugpest alicitication 2nd 3lso, of course, quite
commonly indications of an active tuberculosis
process may show.

The co-existencs of 2 tubercular infection at
any stage modifies the picture in many ways
and may obscure the diagnosis especulily if,
when first seen, the tubercular infection is well
deveioped and the associated silicosis not so
weil developed. The general effec: is to soften,
aggiomerate and biur over the silicotic
mottling, even remote from the original focus.

The more evident this softened, biotted and
blurred appearance is, the more certzin one
@n be—-provided the original mottiing is
associnted with silicosis—of a co-existent
tubercular infection, even if the sputum is
repeatedly negative,

The radiographical ippearances of silicosis
are classiftec in%x"!ffennt ways, but the essen-
tial point i the radiographic diagnosis of
silicosis is the presence of typical nodular
mottiing.

To form a sound opinion on the radio-
graphical appearances of the lungs of an in-
dustrial worker, it will be agreed, is often 2
matter of extreme difficnity or impessible

| Apart from shadows caused Ly diseases affect-

ing equaily the noao-industrial population
which may cause confusion, such as diffnse
arcinomatosis, tubercuiosis—chronic miliary
or other manifesztions—ctc., the inhalation of
mixed dusts produces variations in tae picture;
thus, silicosis in the potter tends to vary radio- .
graphically from silicosis in the laster,
which agam differs from silicosis in the granite
worker; the mixer of beiler insulating
oaterials exposed to ashestos fibre, ground op
pitchers (fired earthenware hody), kiessiguhr,
ground up bricks and other organic and in-|
organic dusts, shows 3 radiographical picture
which can often be recognised as intermedizte]
between those of silicosis and asbestosis,

Again, exposure to fine particulate metal
spray (&g in zinc mewmllisation), iron oxide,
fine particies projected during clcctric welding,
fine metal particles from shot blasting, and
gross expeosure to tale, or cement dust—in the
ahsence of added flint~—causes diffuss moteling
‘in the radiographic picturcs in some variety.
which is very confusing as in none of these
examples does the picture indicate the exist-
ence of a true diffuse fibrosis in the lung
parenchyma. A point of some help is to
regard with grave suspicion a picture in which
a diffuse_fish net appearauce instead of a
diffuse discrete nodulation can be identified,
since comsiderable exposure to some harmiess
dusts produces this appearance.

In asbestosis, also, the underlying patho-

-logical process suggests the typical radie-
es. »

graphical appearanc

The diffuse fine cobweb fibrosis in its de-
veloped stage results in the production of 2
difuse fine cobweb mottling, which at the
ordinary distance {rom the viewing box lvoks
like 2 fine pinhead mottling; the result of this
is that the whole film lights up very badiyr,
and compared with 2 typical film of silicosis.
the absence of the dark arcas between the
shadows is striking. This has been apidy
described by Burton Wood as the “ ground
glass appearance.” Typically it is very
uniformiy distributed and denser towards the
bases. As the fibrosis increases, becomes
denser and contracts, the typical pinhead
mottiing tends to disappcar at the bases, but
there is no difficuity then in interpreting the
shadows as the resuit of gross and massive
fibrosis. The obscuration of the pericardiai
and diaphragmatic outlines witt the ™ shaggy ”
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heart are cutstanding-at this stage. No dis-
tinctive gradations in the radiographic appear-
ances «f the asbestos fibrosis have been

difficuity in evaluating such stages.

The efect of a superadded tubercular in-
.4 {eetion is, as with silicosis, to obscure the
3 .typical mortling, and to render the identifica~
ion of the asbestasis element more difficuit,
wore 30 than in the case of silicosis.

The omain features of the radiographic
appearances of asbestosis. are, therefore: (1)
. weneral lack of transiucency; (2) diffuse bi-
© lateral pinhead mottling, denser at the bases
~=the ground-glass appearance; and (3) pro-
gressive obscuration of the diaph ic and
g pericardisi outlines—with the “ shaggy heart.”

- The latter is rare in cadiograms of simple
silicosis. . '

. It will be agresd that distinctive radio-
graphic sppearances are very stroag contribu~
ol tory evidence in diagnosis, but that many

- horderline and difficuit cases will be sent for
i wpmion. This being 50, 3 persomal coilection
mune of radiographs of cases, in which the occupa-
tional and case histories together with: the
post-mortem findiags are knows, is of the
utmost value for comparison.

In diagnosis, weight should always be given
10 ail three aspects: (1) occupational history
=naturs -of, concentrationsraf; and longth of
exposure (0 the dust, remembering that the
Justy job may have besn many years pre-
mpeommeed  viously: (2) dlinical signs and symptoms;

g% (3) radiographic appesrances,

: W With regard to disability in uncomplicated

silicosis or asbestosis :.the amount of disability

generally accepted as yet, and there is extreme

produced obviousiy depends on the extent of
the fibrosis, and the nature of the man's work.
Usually the disSoility is remarkably slight
until the disease is advanced, and there is no
long period of invalidism ; the advent of tuber-
culosts or of some other acure infection quickly
closes the scene, since the margin of unaffected
and fully functioning lung tissue is too smalil

-0 cope with addad strains of this nature.

Treaument is obviousiy symptomatic and
preventive of further infections ; if superadded
infections are avoided, life in fair comfort may
continue for years, even in deveioped.
cases. The fibrosis does not develop {urther
after the.retained silica has. exerted .all s
potential action, bat in asbestosis the secondary
mechanicai and other sequelx which occur in
ases with dense basal fibrosis are an added

danger.
In this slight sarvey only some of the more
practical points whick appeal to the writer

have been stressed. The literature on the -

subject of the poeumoconioses is now very
extensive, and no reference has been made 10
much invaluable work. A ’few recent publica-
tions only are arbitrarily selected and recom-
mended below as being encyciopmdic in mange
and eminently readable, and by acknowledged
authorities,
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THE consideration of cancer of the skin that
has an occupational origin cannot be a dis-
cussion of the causing cause of cancer, for
cancer of the ckin occurs both in employed and
imongst. the unempioyed. It octurs in those
engaged in modern industry and in'those en-
saged in domesde octupaticas, but in some
industries its oceurrence is so regular and 0
irequent that one can properly say that, but
inr the patient’s occupation in this industry,
the cancer wonld not have accurred, so that it
may be said to be produced by the skin hazard
ot the wrade and the more abstract question of

e ——
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the causing caunse is left for further research.

The registration of dexchs was put on an
organised basis in this country in 1837, but, as
regards industrial medicine, death certificates
provide no statistics of the necsssary facts for
coming o any comclusion on this matter, They
do not give us the requisite information 2s (o
the vietim's former empioyment. Death certi-
ficates supply no ciue 3s @ the technicai pro-
cess on which 3 man may have been antece-
dentiy engaged. There is no cross-reference
sither to case® in his family, grandpareamts,
parents, brothers or sisters.




