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THE OCCURRENCE OF PULMONARY FIBROSIS AND OTELR
PULMONARY AFFECTIONS. IN ASBEaLOa WORKERS*

VY

E.R .‘[ \/Isnswzrm:a, )\I’
CH.M. Medxcal [:upectar of Petomes

INTRODUCTION

PRIOR to the commencement of

this inquiry, in February, 1928,

definite knowledge existed of
only two deaths of asbestos workers
about whom there was expert opinion
that the inhalation of asbestos dust
had at least contributed to, if not
caused, the fatal outcome.

The first of these, in retrospect the
most suggestive, only came to light
some years after the occurrence, when
full information was unobtainable.
All that is known of this case, now
referred to as “the Montague Murray
Case,’”” is contained in the evidence
given by Dr. Montague Murray before
the Departmental Committee on Com-
pensation for Industrial Diseases in

1806 (1). From this source, we learn
that:

He was trested in the Chsries Croes 305w
pital for ¢=x0 months, snd ties reiuszed o
work. After a few monthe, Lowever, e
became ill again, sad was re-eémitiad to e
Iospital in April, 1900, where ke disd Te
post-mortem extminstion condrmec ile
clinjesl diagnoswy of extemsive pulmeansy
Sbrosis. There was 0o evidzace of puirsi-
oary tuberculosis, and cxamizetion ¢f tia
sputum for B. tubereulodis wai nagitiva.

The second case was reported by Dr.
W. E. Cooke_ in 1924, eighteen years
later (2):

The decessed, » womsm, agzed I3, who
died in 1924, bad worked in esbestos for 1t
years, but ictersittently for tie lass I
years, owing to periods of ill-heslth. The
post-morters examination revealed, 26t
only extensive fbrosis of the lcogs, but elso
much change due to pulmonary tuberculecis.

Altbough, Cooke _(3) and _S:iuzrt

— MeDonald (1) were co velyof tae
The patient, a male aged 33, came under.___ 1 ) —fﬁ—

‘the care of Dr. Monugue Murray at the-
Charing Cross Hospitsl in the beginning of
1899. He had worked with asbestos for
"some 14 years,'® 10 years as a cardroom
haad, and the remainder in some other room
of the {actory, “where there was much less
dust.’” He volugtecred that, of the 10
people working in the cardroom when he
went into it, he was the oaly survivor, and
that all the otherahad died somewhere about
30 years of age. There is no note as to the
nature of his work, previous to that in the
asbestos factory.

* Received {or publication Feb. 17, 1930.

opinion_tbat in this case the xu..;s
showed a progressive dust Gbrosis, to-
g&}:er wn,h a chropic tuberewlous ia-
Lacuon._.the cnologxc ‘relztionship bn-
tween the inhalation of asbestas cz_;_s'
and .fibrasis of the lunzs would bav
been strengthened by the ~mae'*ce o'
tuberculous infection. .
T Cooke's case is."however, of ou:-
standing impartaance, not only tacsuss
of the discovery of “‘curious bocdies”
in the lungs—discussed later—but el
and of more inportance geacsally, be
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cause 1t publication..azawn. dirccted - This case, at that time tke third of
atgc_n_t;jp,n_bo_r.hé' possibiiity that otz which the Faclory Depariment had
ganic dusts containing little or no free  kmowledge, was, however, the first in
silica may.be. productive-of-extensive. which tke four essential' coaditions,
pulmonary_fibrosis. Of these dusts, _necessary to establish a relationship
the silicates form a very large cless, .between theinhalation of ssbestos dust
of which asbestos is but one example. 2nd ihe development of £3rosis. could
Many other members of the class, be demonstrated. These conditions
such as the feldspars, kaolin, Freach are:

Chalk’. an‘d pumice, ore 'ext.enswely ' 1. Work inveiving exposure to asbestos
used in industry. The importance, {gyst.

. therefore, of delimiting the potentiali- 2. The existence, demoastrable cligically

ties of the class as producers of pul- #od radiologically, of a definite puimoaary

monary fibrosis is clear. brosis. .

. The i ) in-
Cooke's case was the first to be 3. he absence of previous or preseat i
fectioas koown to cause pulmonary Surosis

geperally reported in the medical |, tuberculosus, influenza, or paeu-
press; the facts of the Montague [monia.
Murray case, although contained in 4. The shsence of previous or'prcucut
the evidence presented before the | 7ork iavolving exposure 2o other dusts,
Departmental Committee in 1906, and which might cause pulmanary Sbrosis.
published in 1907, were liable to be These conditions being fulSlled, &
overlooked in the mass of important relstionship betweea the inhalation of
material on industrial diseases elicited asbestos dust and the development of
by that Committee. the pulmonary fibrosis may be pre-
Since Cooke's case, Dr. I. M. D. sumed.
Grieve has made a careful study of a The importsnce of establishing
group of asbestos workers in his prac- whether the supervention of th:s dis-
tice, and has courteously allowed ecase in an asbestos worker was an
access to hisrecords. exceptional occurrence, or evidence of
In February, 1928, Dr. MacGregor, a grave healthrisk in the industry, was
Medical Officer of Health for Glasgow, now apparent, and steps were taken,
drew my attention to an asbestos [forthwith, to obtain prima facic evi-
worker who was recciving treatment denceia proof&aﬁmcﬁq{ the exist-
in ome of the hospitals in that city. ence of such s risk.
This case, the details of which have A number of workers in sstestos
been reported by H. E. Seiler (5), pre-  were selected and examined clicically
sented, both clinically and radio- and radiographically. The findings
logically, sizos of a diffuse pulmonary iavited further investigation ‘through-
fibrosis, with no-evidence of a tubercu- out the industry, with the result that a
lous infection. On further investiga- comprchensive inquiry involving the
tion.into the patient's industrial and investigation'of the differeat processes
medical history, no presumptive cause, inrelation to the evolutios of dust, and
other than the inhalation of asbestos the examination, both clitical aod ra-
dust, was found to account for the diologic, of workers, was undertaken
existence of the fibrosis. during the year 1928, commeaocing
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with the carding, spinning, and weav-

ing processes of the industry.

In the meantime, in March, 1928,
the death of an asbestos worler (one of
Dr. Grieve's cases) ocurred in another
part of the country, and, on post-
mortem examination, a condition of
widespread fibrosis of the lungs, with-
out tuberculosis, was revealed. The
microscopic examination also disclosed
the presence of the curious bodies.

In 1928, also, Dr. F. W. Simson (G)
reported a fatal case of fbrosis of
the lungs oceurring in a native work-
ing in an asbestos mill in southern
Rhodesia. '

" In order that this brief survey of the

and any metheds of veniiziisa whick
had been found of especial vilue.

The result of this izavestization did
not coaclusively prove ths:i ashestss
passessed injurious propertiss, .but it
pointed to the probebility that such
wzs the case. It is interestizg to con-
sider why it was thst no conciusive
proof one way or the ather could be
obtained, then, as to the injuricusness
of asbestos dust. Sowe, i zot sll, of
the factors which 2Hected the position
then are, in varyiag degree, costinue
ing factors, and have an izportaat
bezring on the present izquiry. Tkeir
operation, while providiag a solution
to this query, also 25ords 2n explana-
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1 events leading up to the present in- tion {o another perticen: cuestion: :
t. 1 quiry may be complete, it is necessary Why is it that this industr, fovaded
.}_i; - to review the investigation made in in antiquity, has only recectly excited
11 1910 to 1911 by Dr. Collis and Miss attention, by reason ¢f iis raw ciaterial o}
3 §? ' Whitlock—the only previous inquiry becomingsuspected asa cause ¢f indus- &
e into the subject. trial disease? 23
g In May, 1910, the Registrar-Gen- The answer appexrs to be thzt in the -;r
4 eral drew attention to a death which past it was not practicably possible to < 4
2’} s had been certified as “acute pulmonary obtain proof of the injuriouszess of _'7:'_
L '; phthisis in an asbestos worker,” and asbestos dust, considering the liita- by S
}{ o to & statement (for which he was un- tionsimposed by the state of the indus- 1
i{ able to vouch) that seven other deaths try, and the point reached by research &7
I from phthisis had occurred in the same work into the relztiooship tetweea i3
ii : factory. dust inhslation and disesces of the ;§
Hig Following this, extensive inquiries lungs. f .- L
2; : were made, a medical report on all the The industry itseli. oot & large Lz
X! employees in the factory concersed one today, was then (1910) coszsider- Lf
') } was abtained, and Dr. Collis and Miss  ably smaller. Certainly it hsd begua of
A Whitlock investigated generally the to grow rapidly, but the number of %
N various processes in the industry with  workers who could have begn emzloved 7
‘ respeet to the evolution of dust, for a period of ume long eaouch to {
: methods of ventilation, lost time dueto  allow of the development of defeite | iy
‘ sickness, ete. Also inquiries were physical signs of preurconokeaicsis T
i made of the Canadian government as must have been quite smzll, acd dis- R
{ * to the conditions in the asbestos persed over the couniry. !
1 quarries and mills in that Domigion, Precise knowledge of ihe morsid B3
i evidence of increased sickness and affectionsof the lungs produced by the iy ,:
' mortality rates among the workers, inhalation of dusts was more {ragnea- :".' i
a L i -E
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tary than it is today. The position
was clearly stated two years later in
evidence placed before the Royal Com-
. mission oa Metalliferoys Mines and
Quarries. This Commission, when re-
porting in 1914 (7}, stated ““we do oot
“know whether other dusts besides those
containing free crystalline silica induce

a pathological condition in the lungs,.

though the experiments of Professor
Beattie in animals suggest that this
may occur.” Itisonlyinthelast year
ortwo that research hasproduced some
definite evidence as to the precise
effects of some of these dusts on the
lungs (8) (9) (10) (11) (12},

In 1910, radiography of the lungs, in
both its technical and its interpretative
asoects, was still in its infancy and,
g0 {ar from having attained its present
status of being an indispensable aid to
the diagnosis of the dust diseases of the
lungs, was an unused slly.

In addition, the existence of a mess-
ure of exhaust ventilation in the most
dusty processes of the industry, incom-
plete as it was, had important results
in modifying the onset, course, and
duration of any pathologic lung condi-
tions resulting from the inhalation of
the dust. This influence has been
much more pronounced in the period
intervening between 1912 and the
present inquiry, and will be referred
to again.

Another factor which has tended and
still tends to obscure the possible
deleterious effects of the non-silica
dusts, is the general use of the phthisis

- mortality rate as a comparative index
of the degree of injuriousness of the
-dust encountered in the various dusty
occupations. This rate, while of great
value in separating dusty indusiries
into two great groups—those which
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sdow an excess mortality from phthisis,
and those which do not—as well as
being a comparative index of the in-
dustries belonging to the former group,
aot only is of little value ss 2 rneans of
classification in the latier group, but
alsa tends to distract attention irom it,
and to result in the associated dus:s be-
ing distnissed as more or less innocuous,

Evolution of dust is only ane factor,
though an importaat one, waich may
cause variations io the phthisis mor~
tality rate in different industries.
Wages, bours of work, aggregation of
workers, amount of food, housing, and
other social and enviroamental condi-
tions are, however, powerful Infuences
in the same direction, and are not
necessarily comparable &s between the
workers in any two indusiries.

In thus reviewing some of the influ~ -
ences which have retarded recognition
of the baneful eflects of some dusts
upon the lungs, the singulsr sttributes
of pulmonary fibrosis, the most impor-
tant of the discases caused by the in-
halation of dust, must not be over-
looked.

This disease, insidious in its ooset,
stealthily advances with but faint
warnings of its progress; inexorably it
cripples the cefhtiil tissdes of the
lungs, yet for & consideTable period
causcs almost po inconvenieace to the
worker. As time goes oa, however,
theTuogs find more aod more diffculty
in re-gerating the blood: and breathing
is quickened on slight exertion: Still
the worker is able to remaia at work,
but is aware of his uadue shortness of
breath on extra effort. Usually, how-

ever, he ascribes it to causes other than

the dust he is inhaling.
As the disease progress

illness has caused a [atal

s, if zo acute
termication,
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a stage is reached when the luogs can
do little more than maiantain lifc; and
the shortness of breath is extreme.
Eveninits terminal stages, the disease
deccitful to the last, may masquerade
as chronic broachitis, pulmonary tu-

= berculosis, bronchopneumonis, or the
like,

While more or less acute cases of
fibrosis closely simulating miliary
tuberculosis have occurred, evenin this
country- (13), they have all been asso~
ciated with the inhalation of dease
concentrations of free silica dust, and
are, fortunately, the exception rather
thaa the rule. '

" * The difficulty of diagnosing pulmo-
nary fibrosis, especislly in its early
stages, or if complicated by tubercu-

" losis, has been stressed by a number of
authorities, and has, undoubtedly, con-
tributed to impede the attainment of
precise knowledge of the extent to
which the various industrial dusts
affect the lungs.

Difficultics and obscurities still im-
pede, though to a less degree thao in
the past, any iovestigation into the
effects of an industrial dust upon the
lungs of those exposed to it; but prior
to the War, although there were certain
glight indications that asbestos, in
common with some other dusts,
might produce permanent pathologic
changesin thelungs, it was not possible
to obtain evidence sufficient to prove
or disprove this hypotlesis.

At the outset of the present inquiry
_into what, if any, pulmonpary diseases
-workers exposed to the inhalation of
" asbestos dust are more prone to con-

. tract than the general population, it
was considered essential to.view the
problem afresh, and with comnplete
detachment, because of the fact that
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usbestos dust has a ol Cifferest
physicochemical constitutioniros that
of dusts containing mueh {rev silicaand
causing silicosis. It felt that
although ruch vaiusbie guidance
could be obtzined fru= the metheds
of investigation of silicious dusts, eare
had to be taken to keep =a open mind,
so as not to be uncoasciously bissed
in the direction of assumizz thst the
effects of the dust, i 22y, st be com-
parable in some degree to those of
crystalline sitica.

rn
Wos

ASBESTOS AND TEE AS3ESTOS
InDpesTEY

Asbeslas

The term esbesios is 2 collective
name, of no definite minemlogic sig-
nificance, which has beea zaplied to a
variety of silicate minerz!s, which differ
from ope another in chemical compo-
sition aand physical propetties, but
which resemble one snother in their
finely fibrous feature and Sexibility
(14). Their value depends on the
facility with which they zre capzable of
being split up into long zad Jexible
fibers, which can be spun lLke cotton
and woven into cloth; on their resist-
ance to heat and acids; aad oa their
insulating riles with respect to
heat and electricity.

Varicties of asbestos possess these
qualitics in differing degree. Com-
mercially, therefore; selection is made
by the manufacturer of. that varety
and grade which is most suitzble for
the purpose in view. rezerd being paid
to ordinary economic factors, such as
the cost of the raw matericl, cad the
price which the finished article may be
expected to command.

Consignments of asb<sios of the
same geaeral variety, bui with differ-
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iﬁerent. ent countries of origin, are fregucntly "bined water, and usually more cal- —~i.
m th~* roixed in the preliminary processes of ciwm, aluminium, and iron. Members
icaa. manufacture. Thus Canadian chryso- of this group are resistzat to acids, ),
§ that tile may be mixed with Russian, or but are more difficult to spin, some 3
idance Rhodesian chrysotile, and soon. Less beiag quite unsuitable for this purpose. §,:
ethods frequently, totally different varicties, The most important members of this i
s, care such as amosite and chrysotile, may be group zre crocidolite, smosite, and :

\ mind, mixed. ' tremolite. {

biased Practically speaking, all that goes:  Crocidolite and amosite are mainly E
18t the under the name of asbestos, in com- silicates of iron, the former having a ’
-ecom~ | merce, is either fibrous serpentine or a  beautiful lavenader-blue color, thelatter .
.ose of fibrous mineral of the amphibole, or being brownish-gray. Both are spun T

hornblende, group. The formeristhe and the yarn is woven into cloth for ‘;t
‘08 most important commercially; but various purposes, such as acid Siter- i
: L strictly, the mineralogists confine the ing, and for making into igsulating i
TABLE 1.—COMPOSITION OF SERPENTINE AND AMPHIBOLE YARIETIES . g‘
jective : OF ASBESTOS l :
ic Eig" PERCENTAQE QP i i
dtoa . : t
H MINERAL VARIETT N " X . ‘:
;ﬁg:f gaau? Si0 | ALO: | £°9 | MgO | Ce0 Na0| K\O \b?gg?d h
ater :
i, but, ‘g
their Serpentina | Chrysotile | 39—42.5 | 0-3.7 | 0.7-4.4 | 3943 0~0.35( ... | ... [13.5-18.5 fi
ibility Amphibole (| Crocidolite [50.5-62.1| 0-1 (35.5-37.4| 0-3 [0.75 6.2-9 ... | 1.6-4.5 ‘f
a the (horn- Amosits 4953 |1.29.4 344 J0.7-8.4) ... 025 ... | 2-3.8 H
ble of blende) Tremolite 57.2 0.9 3.2 22.8 | 13.410.6}0.3]| 2.4 ’/-\'3;
exib. . . . -
sotton " term asbestos to fbrous forms of horn- mattresses, as well as for other pur- y
resist- blende. These two types are sharply poses. Both are produced exteasively :

their ‘distinguishable, chemically and miner- in South Africa, from which quarter all I
g td alogically. required commmpeisily is —obtained. '
T Serpentine asbestos, or chrysotile, is Amosite, a combarativelyrecent dis- ‘ ;
these a hydrated magnesium silicate, con- covery, is found therc in very large i
Cam- taining practically no caleium, a high deposits; its use is steadily increasing, i
made e percentage of combined water, and a  the initial difficultics.associated with I‘i’
ariety wey: low percentage of iron.  This variety the manufacture of textiles {rom this b
le for A5 is very suitable for spinming, but is varicty haviug been overcome. {E
; paid attacked by acids. Nearly 80 per ceat. Tremolite, found in various quarters i
ichas TR of the world's production of asbestosis  of the world, has been mined in north- “‘
d the G _derived from Canada, and is of this ecraItaly since the time of thé¢ Romaas. i-.'_.
.ay be k: 3 variety; the remainder comes mainly Its chicf use is in the manufacture of ;E;

-:&Q g from South Africa and Russia. asbestos mullboard and for fltenng ;t. :

f the 5"? ; The amphibole, or hornblende, vari- purposes. ;g‘
iifer- ';’ i etics contain less magnesium and com- Table 1, compiled from various ‘ !* £
LLTL ‘3‘ b vol. 12 l :
ay, 1930 -;’ Na. § 4 . . l‘
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trial uses for these very short fibers,
and the dust-like waste, which has been

1. Processes involving the manipulatioa
of asbestos, eitber pure, or sdmixed with a
small proportion of cotton, or other vege-
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-3 _
- ; . sources, shows the main differences in reexported. Thus the consumption of
;'_i} 'Li ! ! , the composition of these four varieties. asbestos in this country trebled within
' '; } PR Olr:ily a8 ve:iry small fpro;;)orr.imx of h:h; five years.
SeREs |- - world's production of asbestos, whic \
%;"" po .18 between 300,000 and 400,000 short i T{ze In'au..sxn/ .
ot ;:’- N DA tons per annum, is suitable for spin- QP considering the uses of asbestos
T ” L ning, and the most desirable grades of * 0B¢ is aswmghed, oot only at the wide
) }} b spinning fiber, consequently, command T308F _°f aanJes manufactured from
MR § . . a high price—now over £100 & ton. this mineral. ia grester or less propor-
e - . The shortage of this grade bas led to 0B but 'a.lso at the diversity of indus-
0 U, 8 improvements io manufacturing proc- ‘1188 thc§ nowsdays find its use
i }5 S SO esses which have enabled less expen- DeCessary, cither in the form of tb_g raw
‘.T,; }& e " sive grades of fiber to be utilized for matex:m.l, or as manux’actfued &md‘?-
Y | . - spinning, some of which give rise to an .E.vndently, therefore, with the multi-
i "I §.:1 -« - increased amount of dust. phczt}.' of procesees 20d dusts encoun-
,; i I About four-fifths of the world’s pro- tered in the ramifications of the indus-
Ti ;, ' duction of asbestos is fiber unsuitable ¥ discrimination would have to be
s . . for spinning, and this is used in the ex¢rcised, and some limit set to the
% gy manufacture of asbestos millboard, Processesincluded in theinquiry.
et | tiles, sheeting, paper, and many other The processes celected may be
} :i j " ' articles. It is the discovery of indus- divided, roughly, inte
I :

reeponsible for the phenomenal expan-

[Y PN

3 £ R sion of the industry as a whole. The
£, | RN spinning and textile section has also
:’_3{ B4 4:- - . -°  sbared, because of the extensive use of
r{ 4 ;i . - - . theyarnand cloth in the manufacture
3t e o - of steam packings, insulating mat-
g "lii ih * tresses, brake linings for motor cars,
| g[ T " - fireproof curtains, and the like.
& i: 1. .. In 1880, three years after the dis-
a1k S covery of the large Canadian deposits,
2 “i ; the world production of asbestos was
‘: {l l - little over 500 short tons; by 1900 it
“Hetn! | - , had risen to about 35,000 short tons,
R J ﬁ o R by 1920 to over 230,000 short tons, and
ARt by 1925 to over 330,000 short tons (15).

=z 1 - ) The imports of asbestos (all gradas)

1 ©  into the United Kingdom rose from

18,591 toms in 1922 to 33,520 tons in
1927 (16). The figures for 1927 refer
. to Great Britain and northern Ireland
B only. Of these quaantities §,344 tous
- - and 3,794 tons, respectively, were
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table Gber.

2. Procesacs involviag the maaipulation
of asbestos together with other dusiy ma-
terials.

3. Processes invoiving the making up of
asbestos cloth into other articles. :

Group 1 entails exposure to asbestos
dust mainly, sod_to#RiGn, or Sther
vegetable dust, very elight!y: group’
2 entails exposure to asbestos dust in
very varying amounts, and also expos-
ure to divers other dusts, such as brick
dust, magoesia, kiesclgubr, fossil meal,
and cernent; in group 3 the exposure to
asbestos dust—provided no other as-
bestos processes sre being carried on
in the vicinity—is, in the majority of
cases, negligible. Erocesses belongiog
to all three groups may be carTied onin
{be sime factory, aod workers may
trapsfer from.-odc/; depantment to ',
another (30). {4, J.,’.«AA \ o VI r‘I-‘..._.{fy
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< calculable variable iato
results. For these reasons, and also

. sk

PULMONARY FIBIUSIS IN ASBESTOS WORKELRS

Investigation into the {atricate ques-
tion of the efiects of mixed dusts. while
possibly productive of some genersl
coroilary, would lose much of its value

.in the absence of knowledge of the

effects of the several component dusts,
and moreover would introduce an in-
the final

because the Montague Murray case,
Cooke's, Grieve's, and Seiler's cases
all occurred in processes included in
group 1, it was considered advisable
to exclude, as far as possible, from the
inquiry all workers exposed to the in-
fluence of mixed dusts, and all those
not employed in processes included in
groups 1 and 3.

The processes included, therefore,
are the crushing, preparing, sieving,
opening, mixing, carding, spinning,
doubling, plaiting, braidiog, and weav-
ing of asbestos, together with the
operations incideatal thereto. Also
Included is mattress makiog, where the
ﬁlhng is a.sbcstos, and the manufacture

N ey e

“The carding and spmnmg processes
have many points of resemblance to
the corresponding processes in the
cotton industry, but with essential

" modifications and restrictions caused

by the different physical characters of
the asbestos fiber. These processes
are aided by an admixture of cotton,
or other vegctable fiber, and usually
from 2 to 10 per cent. by weight of

. cotton is added. More rarely, and for

special purposes, long-fibered.asbestos
is earded and spun with no admixture
of vegetable fiber, but usually asbestos
yarns contain a core of either cotton
or metal wire.

Asbestos yarns are nat ooly used for

205 “ ._:“. ,:\.;: il.ﬁf;,?’
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‘the weaving of fabrics, which them-
selves are used (or a muititude of pur-
poses, but, braided together, cre made
into ropes for use us steam packings
and other purposes. The iaterstices
and center ‘of the rope may be flled
with other materials such =3 tsle, oil,
or graphite, depending on the precuse
use to which the rope s to be put.

Asbestos mattresses, used for blan-
keting steam ecngines, and for other
insulatiog purposes, are made of asbes-
tos cloth stuffed with ssbestos fiber.
The stufiing material may be, however,
slag wool, magoesia (containing ap-
proximately- 15 per cent. of asbestos
fiber), or kieselguhr with a small per-
centage of asbestos fiber. The man-
ufacture of mattresses filled with
mixtures of asbestos fiber and other
materials has oot been included in this
portion of the inquiry-

The shortness, slipperiness, and lack
of streagth of the individual asbestos
fiber, as compared with coiton, flax,
wool, silk, and other textile fibers, have
been the cause of much technies! diffi-
culty in manufacture. The eforts of
manufacturers to cope with these diffi-
culties, together with those due to wide
varistions in the physical properties of
the raw material,are reflected in the
methods cm by each._ For these
reasons, and because of the grest num-
ber of patented and speciel products
manufactured, one Ands considerable
differences in detail in the proccsses ia
use.

The majonty of the processes men-
tioned result in the evolution of dust,
although by no means to iae same
extent. Cifferences in plant, quality
of asbestos used. methods of manufac-
ture, typeof finished article, and extent
of application of exhaust veatilstion,
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all result in variations in the evolution  and’ most probably aa overesumete,
of dust in similar processes in different is 600. Thus, about 2,200 appears to
factories. " be the total population at rizk in this

Variations in the evolution of dustia  country, for the purposes of this in-
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Ry 1)

SRR 4 diferent processes being of outstanding  quiry. Tais figure, however, does not .
; f" - " importance, a series of samples of dust  iaclude the large number of workers .
3 ﬁ; : from the air of workrooms was col- engaged in the processes in group 2 =
R - . lected, by means of the Owens jet which involved exposure to the iz8u- Dk
i sl apparatus. * SR ence of mixed dusts, of which asbestos U “’e

et = Y P
LT

hacousaatnl ranath ad o Do o o ek d

} i
i
b ﬁ,: Popzdalion_qt_ﬁiglg;—:\ calculation of is but ose, and commoaly adt more Pt
I;,: !’;, N the total number of workers employed thaa 20 per cent. of the mixture. ;-‘_i_
}!" I in the processes already enumerated as This estimate of the population at " g‘.‘g;
i ,‘3, we e risk, although it may be excessive, is “_%:‘
51 I TABLE 2.~DISTRIBUTION, ACCORD- useful, since it enables us to judge of &
XS N ING TO LENGTH OF EMPLOYMENT, - the adequacy of the ssmple of worhers L ¥
1 S AN OF (A) 775 WORKERS El\GA%ED examined, and to epply more correctly =
.h 1:2'-' - . }?B;‘ggfgéggg g&ﬁis;gf‘;&n . the in'cidcrf‘ce rates ox: &ny puh-f;o;i:_'.ry j_-
i L. . . \WORKERS o affections disclosed by the exemination f
8] [§ oo . of the sample (30). -
e a : et (A) - (B) The sampie examined (after eleven :53‘
R - ) - - cases are excluded of fibrosis and pre- . = ;
oot EHIE R TES. SMPLOTED z z fibrotic conditions due to causes o:ner §
MR G . 121 .} 2 than the inhalation of asbestos dust) 3
- [ A 2] 22| % numbered 363, represesting 16.5 per [‘
w47 Odeeeeenennneenn. 153 62.9] ao| 4.5 Coo% of the population at risk, esti- 1
SR . L O 20| 25.8| 141f 3g.8 mated as above. The manner of a1
2 3 i 10-T4u e eenennnnnnnen 51| 6.6] 84 23.2 selectionof thesample must be referred f} :
p g 15-10. i iriiiannennns 241 3.1 28f 7.7 to, simce just inlerpretation of the 3
. ‘ - ’4 N s 20 and over......... . 17 2.2 _21 5.8 results depends upon a due 3ppreci3- . .:g
s ?; A Total.eoeeenenen..n 775/100.0{ 363|100.0  ti0n of the relstionship of the sample to " [';_
"lf £ M AR the whole population at risk. tf’
: H1 IR ) - S - The principle of selggring primarily _g
™ } l‘(' g-,. N included in t.lug inquiry, buf, excludu?g those longest cmpbg'c% was adepted; Y-
sl N those engaged in processes included in  but regard was also paid to the other Cid
H .l‘ ": h group 3 in which the exposure to as- end of the scale, g0 as to obtzin infor- .Pa
4=} ;}K SR bestos dust is negligible, gives 8 igure  mation 2s to the length of exposure to aE
a"; .'[ g , of approxitnately 1,600; if we could dust necessary before efects sre mani- é %
i 52 oo . add to this the number of workers fested, and zlso as to the particular : -;:‘?:
&1 I ‘j PR engaged in handling pure asbestosfiber pracess in which the worker was F:3
S 3. o . only, in the preliminary stages of the cngaged. It wasfelt that, in this way, ) =
¢ 4o processes included in group 2, we the maximum information would be “,'_fi
Al j L . should obtain the total population at obtained in the shortest time. £
3 N risk from the effects of asbestos dust it- Table 2 chows the disisibution, é
i "l . self. Unfortunately, this latter figure . according o leogth of cmploytoent o8
&} : : is unobtainable; but a rough estimate, (not ne_c_gz_-‘s_;}n'fty in one facory), of .
f J R, LI )
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‘e
.

775 workers eogaged in the processes’ a center which i3 equipped with the
under revicew, and of the sample of 363  necessary X-ray plant, and where the
workers, distributed in the same way. services of a coosultant versed in the
The enormous preponderance numeri~ science of radiography of the lucgs are
cally of workers employed under five available. Furtnermore, is must oot
years in these processes is striking, as  be overlooked that such cxaminations
is also the very low percentage of are voluntary, and pot, as in South
workers employed ten years or longer.  Africa, compulsory. Morcover, ro-

Comparison of the two parts of the peated and protracted examinations
table shows that the effect of this only result in the exhsaustion of all
method of selection is that the number concerned, and much depernds on the
examined in each succeeding five-year willing co-operation of erapioyers aad
employment group is a progressively employees, since the only incentive is
greater proportion of the total aumber, adesire to further the common welfare.
which could have been examined in Radiography, therefore, bas a differ-
. each particular group. With a soli- ent function in these inquiries, than
- tary exception, all those examined were  when it is applied to individual cascs
at work on the day of examination. for compensation or other legal pur-

Not only the value, but the neces- poses. This function is wot that of
- . sity, of radiographic examinations of replacing careful clinical examinations,
the chest in investigations into the ashasbeen recently foreshadowed (18,
effects of dust upon the lungs, hasbeen p. 40), but primarily that of being
.- emphasized repeatedly by Watkins- an indispensable aid in diagoosis,
.- Pitchford, and reafirmed by the cspecially of doubtful cases, in the
Departmental Committee on Comapen- detennination of complicstiog lesions,
sation for Silicosis (17). A high in measuring the extent and progress
.- standard of radiography is essential; of the disease, in locating the point at
as Watkins-Pitchford phrases it, the which the ecarliest radiogmphic signs
radiograms must be “technically satis- appear, aod finally. as a check upon
» factory.” Indifferentfilmsareuseless, the human factor presented by the
" since it is the fine detail of the lung \‘ examioer himself.
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which is being studied: \ The examingtiong (except one) werg
In s general inquiry, such as this,|" carried out-ateeaéh factary,in a room
which involves the examination of sct apart for the purpose, suitably
wagkers if'factories, Jarze and small, warmed, and with the pecessary
Nscattered_over. thE country, it is not appointments. On occasions the noise
practicable, nor is it necz:.;sa.ry, con-, of truffic or frora the adjqining factory
: " sidering the special purposes of the was a hindrance, but in one way or
‘- ipquiry, for radiograms to be taken of another these difficulties were over-
all the workers examined. The dislo- come or minimized.
cation of work in a factory, caused by All the selected workers-were exam-
* the absence of a number of hands for ined by the writer. At three factorics,
this purpose, cannot be viewed with however, a number of workers were
unconcera, especially when, as js not examined jointly with Dr. E. L. Middle-
infrequent, the factory is remote from ton. Iis far-reaching expericnce of the
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pathologe changes 1o the lungs, pro-
duced by the inhalation of wvarious
dusts, was of great value, and his
assistance was much appreciated.

Every effort was made *1 complete
the clinical examination of vae workers
before the onset of winter introduced
difficulties due to ephemeral broanchitis,
colds, and influenza, which would tend
to obscure the main issues. Thus the
clinical, and two-thirds of the radio-
graphic examinations were completed
by the middle of November, 1928, prior
to the commencement of the influenza
epidemic early in 1929,

-2 CLNical ExaaminNation
' ' Percusston

. The inhalation of asbestos dust

originates changes in the lungs, which
may be locked upon as a measure of
the efforts of the living tissues to repel,
or incarcerate, the irritant particles of
dust. These changes modify the per-
cussion note. [t is true that the note
elicited may be similar on both sides,
but the note is not normal. It is
thinner snd higher pitched .than nor-
mal, and there is 8 sense of resistance
imparted to the plexor finger. In
other words there i3 a diffuse, but
slight, impairment of resonance.

This alteration in the percussion
note, however, is more difficult to
recognize because it is bilateral, and
extends over a wide area; consequently
the aid of contrast percussion is denied.
It is best clicited by rapidly, and
very lightly, percussing the back of the
chest from apex to base on each side.
It will be found that the extreme

THE JOURNAL QO+ INDUSTRIAL HYGIENE -

these, 1t dimicishes in watensity, but
still persists. In other words, we find
tacked on to the paravertebral dulness
an area, above and below, of impaired
resonsnce, swhich is much more axten-
sive then that usually associated with
old inactive hilar tuberculosis. '

Impsirment of the percussion note
was found to be constactly more
marked in the right side; in fact, at frst
it wes thought that in the earliest
degrees of fibrosis it was confined to
thet side, but later, and more exiended
observations [ead to the conclusion
that the earliest detectable coses are
bilaterel, although the signs on the left
side are tenuous.

This change is so constant that it hag
been adopted as the most reliable single
clinical sign presented by this type of
pulmonsry fbrosis, and no case has
been classified as fibrotic in its ab-
sence.

Coansidering the frequency with
which signs indicating what may be
termed “enlarged roots’ were found in
asbestos workers, it may be that para-
vertebral dulness is one of the earliest
signs produced by the inbelation of
asbestos dust, indicating congestive
chapges in the root areasand a choking
of the lymphatics with dust. Reflex
impairment of note, B¥¥ to irritatjon of
the lung tissue by dust, 15, however, an
attractive explanation. It does oot
follow, of course, that workers present-
ing these signs will ever develop a defi-
nite-esbestos fGbrosis. .

Clearly, the physical signs preseated
by any case of diffuse pulmonary Gbro-
sis not oaly may be mcdifed by
changes produced by some intercurrent
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apexes remsain clear, but below the lupg disease, but, ab fritio, will vary
apexes the impairment is general. It according to the state of the lungs be-
increases over the root arcas; below. fore the onset of the fbrosis. Thus, ;
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, Y, but L S}-}":-' the fibrosis may be implanted upon & -to healed tuberculosis. That there is
e find-. f,»} perfectly normal chest, in which case an extensive fibrosis is cleer cnough, .
uln . Afaen the problem of diagnosis is straight- aad that most of it is not due to 2sbes- -
pairea i ‘.:J'r" forward. In other cases, however, tosisstrongiy suxgested when examin- =
exten. szt - preexisting root changes, so commonin  ation of the lower portions of the lungs s
1 with fw an industrial community, may be pres- sbows that they are comperatively -
SO R 5o , _ent, or the lungs may be already the slightly affected. Further bbl'p in
i note .c = ;: seat of emphysema and chronic bron- these cases, of course, may be obtained !
more '-=-;_ chitis, or of definite old tuberculous from thehistory and symptoms. 3
it ﬁ."f' ’ 5 f{::'_-f lesions, or there may be a massive© The third type, also rare, is that in "y
arliest Mg A5 pleural thickening, the result of an old which changes following an old massive -
ed to . rBRs pleural effusion. All these examples pleural effusion on one side so obscure :
enc?ed T T RE have been noted in the present investi- the physical signs of any dust fibrosis
lusion B gation, and others will readily come to  as to render that side useless ciinically '
es are mind. for disgoostic purposes. If the side ,‘x
jeleft Although in most of these cases the affected by the pleurisy happ::ns to be
_ Lo . dust fibrosig, if moderate in degree, can  the right, the radiographic picture is Z*‘
lf'haa : be confidently diagnosed, especially also curtailed by the normial partial t
single “ 2 with the aid of radiography, it must be ~obscuration of the left lung bese by the
pe of ) ,’- admitted that the problem becomes heart shadow.
e bas N2 very difficuit when the dust fibrosis is These three types were, with the "
8 a.b- a2 S comparatively slight, and the changes possible exception of the first. uacom-- 3
: SRR produced by other conditions are pro-  mon, and are mentioned merely to call :'-
""‘h . T St nounced and diffuse. Three types of to mind some of the ways in which an E
\y be =88y these cases have caused most difficulty asbestos fibrosis may be masked, in g
wdin | < .‘: among those examined; fortunately, greater or less degree, by changes due ! :’
para- . Fogrey numerically they were few. to other disease. ~~i
rlie R 3o 2k The first of these is where the dust Ounly passing re{erence need be made A
m ot ' . %5, fibrosis has been implanted upon lungs  to the other physical signs found in the - 1E
33‘_“'0 <o ,‘;‘_ already emphysematous. It seems asbestos fibrosis, since they do not it
oking - | ¢ 2 5 :‘f-w " that, at any rate in the case of the differ materislly {rom those presented f
_le_ﬂex - 1 “;“ ] asbestos fibrosis, until the fibrotic by silicosis. C@erpansmnmdunm— W
Shof B4’ changes get the upper hand, clinical ished aod mwyebe reduced to one-half Vi
:r, a0 W " disgnosis of the fibrosis in these cases inch or even less in advenced cases. i
not §: é’f? is impossible. Nevertheless, although Retraction of the apexes is common, W
sent- . ‘: i ,"' the problem of the disgnosis of a andsometimesshowsa peculizrfcature
defi« f A s fibrosis implanted upon an emphy- differentiating it from thst found in

sematous chest has caused some diffi- fibroid phthisis. Instesd -of the im-

i

:
ated culty in this inquiry, it seems likely mobile and sunkea spexes scea inthe e
ibro- that it can arise only under exceptional latter discase, the apexes are seen to tf
i by circumstances. descend during inspiratios, 2nd to rise ‘Y
rreot - The second type of case swhich bas agan during expiration. This seems q.
vary been a source of diffculty in clinical to indicate the anchoriag of normal f
;8 be- dingnosis is that in which there are apexcs by fibrous tissue in the lower ¥
[hus, extensive bilateral Sbrotic changes due  portions of tbe lungs. Some confic- l

1.1 H,
sy, 1938
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mation of this was obtained. radio-
logically.

Auscullalion

In the majority of the cases of
fbrosis, the respiratory murmur is
weakened, much or little, geaerally,
more.on the right side, and often still
more at the base; the expiratory sound
is weaker than the inspiratory, and
often becomes less and less audible as
one approaches the bases. .

Transitional phases between this and
harshened breath sounds and pro-
longed expiration are not uncommon,
even in the same chest. The latter
may be noticesble in the upper por-
tions of the lungs, but progressively
diminish toward the bases. Other
combinations were also noted, how-
ever. ’

The dry character of this type of
fibrosis during most of its course is

" rather striking. Scattered fine riles

and clicks in the root areas, axillae,
and bases were not infrequent; slight
edema of the lower halves of the lungs
was noted in one of the more advanced
cases; but in a number, no adventitious
sounds at all were heard.

Pleural crepitations, and rarely a
slight pleural rub, were noted—these

- attacks seem to cause little pain—and

in one case a little'fluid at the right
base. : - -

No doubt this variability in the
sounds heard on auscultation reflects
underlying changes, temporary or
permanent, in the lung, and is depend-
ent, inler alia, on the extent of the
fibrosis with its associated pleural
thickening—changes due to past dis-
ease, "catarrh, or other intercurrent
affection, and to the degree of compen-
satory emphyscma present.

Symptoms

The symptoms exitibited by these
cases of fibrosis, as might be expected,
closely resemble thase of silicosis.
The “stribution of the main symp-

toms, and of oae sign, ¢vanosis, which .

is included with the symptoms for con-
venience, is given in Table 3. A jow
cases have been excluded on the
grounds that one or other of the symp-
toms complained of might be sssigmed
to causes other than the Gbrosis, such

TABLE 3.—DISTRIBUTION OF FOUR
COMMON SYMPTOMS, AND OF
CYANOSIS, AMONG CASES
OF FIBROSIS

> CASES 1%
= THiCH
= STMPTOM
STMPTOM % |WASPRESENT
:’. . —-____;—-.
: . Per
2 ~No. Cent.
Cough..... vesanas veses] 91 S{ | 59.3
Cyanosis.....cocvevenn. a3 52 ] 55.9
Dysponea......cccc.... 91 47 { 5L.6
Expectoration......... g1 3l M1
Paim..ooveevnnnaan.... 94 10 | 10.8

t Excluding those in which the presence
of the symptam iz referred to other causes.

as a complaint of shortaess of breath in
a case with-a pas __r},of_,_rﬁ'i]d
thyroid intoxication, or of dyspnes
associated with obesity.

Between 30 and 60 per cent. of the
cases complained of cough, or of short-
ness of breath on slight exertion, or
showed come degree of cyanosis,
whereas only about one-third com-
plained of expectoration, and one-
tenth of pain, or discomfort, in the
chest. Also, while 14.6 per cent. of
the cases had no cownplainis azd
showed no cyanosis, aad only 3.4 per
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2 ::.'_". . cent. presented all four complaintsand  find asbestos dust irritating, but to
YR were cyaoosed, 60.6 per cent. presented this day cannot work with a cotton N
: ,a“‘ . two, three, or four of the five items. scutcher (as he oceasionally does) with-
AcH ‘" Clearly, none of the four complaiots, out precipitatiog a coughing attack

30
4

- by

or the presence of cyanosis, can be an  within an hour or two. Although he

I

a symp-
is, which . infallible indication of the exstence suffers from winter cough and some
i for con- of fibrosis; but the presence of two of shortness of breath, he stated that his
‘A few thern, shortoess of breath on slight health has been much better sinee the

on the exertion, and cyanosis in some degree,’ change.

1@ symp- in an asbestos worker, is highly sugges- Asbestos dust, t.berelorc has only
assigned tive, in the absence of other evident very mud powers as 8 reflex irritant of
sis, such ' cause. the upper respiratory tract, and is, in
R Neverthcless an advanced degree of  this respect, comparable to {ree silica.
F FOUR fibrosis may be present, and little com- This is an unfortunate atinbute, since
D OF plaint made. Symptoms, unless dis- itleadsto theassumption tat the dust
E] . tressing, are so often a function of ismoreorlessinnocuous.

' the introspectiveness of the patient. The second type of couzh 13 more
J—— _ Slight degrees of fibrosis, too, give rise  intimately associated with the develop-
THICH -to mo symptoms, in the absence of ment of fibrosis, and oceurs, or perbans
,",‘;:::h., an intercurrent bronchitis, since the is noticed, aiter 3 varying sumber of
- remaining sound lung tissue is still years’ work. Usuallyitis presentonly:
5. Ci?t. amply sufficient for all purposes. in the morning on getting up, when
—_ Cough was the most frequent symp-  after rather a sharp attack of coughing,
{ ] 59.3 tom, and was of two types. Forafew a little viscid sputurn “like an oyster”
! | 55.9 weeks after commencing work in & is brought up. A similar bout may
: ) ‘;‘ A dusty process, asbestos workers often  occur at night after ceasing work; at
y 1 1o.e find the dust irritating, and cough times it is sufficiently sharp to cause ’«\
— while in the dusty atmosphere; this retching. It is generally rather worse ’
presence .lasts for a few weeks, and then usually in winter, aod may be noticed only
:r causes. " disappears. The writer has noticed then. Although it closely resembles
o this effect on himsclf, but only whilein  smokers’ couggeits features are pre-
reath in ‘a very heavy cloud of asbestos dust. ciscly the sxre:in nonsmekers. ,
of mild "The dust seems to be only slightly Persons giving a history of cough
dyspaea irritant in this way. One or two men datingirom an attack of poeurnonia or
o who had previously worked in cotton other illness in childhood, ulmost in-
t. of the card rooms, or blow rooms, and were, variably state that the cough has not
of short- affected by that dust, stated that they become worse since working with
tion, or ' &P . were unaffected by asbestos dust. asbestos. One worker succinctly de-
yanosis, X A2 ¢ T Certainly asbestos dust docs not cause  scribed the cough as “first in the
-d com- : & ... :asthmatic attacks likc those scen in  throat; later catches the clest.”
ad one- SRR catton card room workers. One man, Generally, this cough causes very
, in the " - 2F# .- .- who migrated from a cotton card room  little incoavenience and may pass un-
cent. of 7 "(“hard waste") nine years ago_to an noticed until the development of some
ats and TER ashestos card room, on account of the other symptom dircets attention to the
- 3.4 per . i Jirritating cffect of the dust, does not general state of health. Thus, out of
LLI sl )\'ol. 12
Nay. 1830 ; No. 5
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sixty-six case§ of fibrosis, in thirty-
three (50 per cent.) the cough was
stated to have preceded the onset of
shortness of breath, in twelve (18.2 per
ceot.) to have developed contempo-~
raneously, and in twenty-one (31.8 per
cent.) was either not noticed until after
the onset of shortness of breath, or,
although the latter was complained
of, cough was not admitted.
Complaints such as “colds go to the
chesgt,”” and “frequent colds on the
chest,’” were not uncommon. Com-
plaint of spitting of blood was excep-
tional; snd in all cases in which this
complaint was mentioaed, the exciting
csuse wag, primarily, some disease
otber than the fibrosis—e.g., in one, it
was due to pulmonsary tuberculosis;
in another, it occurred only during a
prolonged attack of pleurisy; and in a
third, the hemorrhage was gastric in
origin. Cyanosis, a valuable sign
when pregent, rarely amounts to more

. than a duskiness, or slight blueness, of

the lips; it contrasts, however, with the
general pallor of the face with which

it is often associated in these cases.

Cyanosis in some degree was noted in
56 per cent. of the cases. It may be

" absent even when there is a coosider-

able degree of fibrosis, or it may come
and go. .
Pain in the chest is rarely com-
plained of, aad thea it is usually de-
scribed as “tightness of the chest,”
“soreness,’ or “‘aching.” It wasnoted
in 10.6 per cent. of the cases.
Well-marked clubbiog of the fingers

" waS noted in a {ew-cases. The ged@ral

nutritios is hardly affected, except in
thelatest stages. Only ten (10.5 per
cent.) were noted as being thin. In
one, the nutrition was very poor; in
twenty-one (22.1 per cent.), [air;

- —— s e
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aad, in the rewmainder of the cases,

good.
Radiography

Radiograms of the chest were ob-
tained of 123 workers, or 35.5 per cent..
of the aumber examined clinicsily.
Of these, over 100 were taken by Dr.
E. W. Twining of Maochester, and
Dr. N. Tattersall of Leeds, and the
remainder (except ooe) by Dr. F. L.
Henderson of Glasgow. To sl three,
I am much indebted. Dr. Twining
and Dr. Tattersall bave devoted many
hours to the joint study with the writer
of the radiograms, and have drawa
freely on-their wide experience of radi-
ography of the chest in furthering the
purpose of the investigation.

Dr. R. S. Paterson of Manchester,
too, added his experience to a final
review of the films, and Dr. E. Barclay,
now of Cambridge, leat his assistance
in interpreting some difficult flms;
to both, grateful acknowledgment is
made.

The standard of radiography was
very high; indeed, a high standard is
indispensable, if it is desired to trace
the cause of such a fine and diffuse
fibrosis as that produced by asbes-
tos. -~ -
The films are sugu'ﬁlly, buk only .
superficially, comparable to silicosis.
In the carliest negatives studied with
Dr. Tattersall, & characteristic slizht
obscuration of the lung ficlds; a general
lack of translucency, was noted. This
appearance, for want of a better term;-
was denominated s “veiling.” Dr.
Burton Wood bas independently noted
(19) and confirmed this, referring to it
as the “ground glass appearaace.”
Dr. Tattersall also drew sttention to
the more or less rounded “whorls’ of
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PULMONARY FIBROSIS

" varving size seen in the striation in the.

mid-zooesin some of the flms.

There was general agreement as' to
the fine and delicate nature of the
characteristic mottling. Dr. Twining
(in a personal communijcation dated
Aug. 2, 1929)—while lamenting that
there has been, as yet, neither tirge nor
opportunity to study the changes {from
every aspect, and therefore his present
views may be modified on coosidera-
tion of all the evidence—states:

In general my opigion is that the earli.
est stages sre Dot charscteristic radios
logically, but that the stage of fine dusty
stippling is almost certain to be eventuslly
provable as an esriy xsbestos lesion. We
saw it constantly in a large series of flms,
and after a little experience it is quite easy
to detect it.

Some of the other cases showed a few
grouped lesions, like rosettes or leopard
markings, esch component being about the
size of a primary lobule. These are similar

to lesions sometimes seen in tuberculosis.

In the asbestos cases [ regard them ag being
groups of primary lobules msking up a
Jobule, the walls of which are infiltrated.
They certsinly seem to correspond in size

" with the macroscopic-lesions seen in the

pathological specimean.
The advanced cases show heavy basal and

' mid-Geld mottlings, common in paeumono-

coniosis, with a tendency to avoid the
apices.
On the whole the lesions are distinctly

g -*. less dense than those of silicosis, and areless
" easy to group into well-defined stages, but

{ think we can recogaise:

1. A very doubtful stage of incressed
linear striations.

2. Fairly definite fine dusty atippled

" appearance.

3. Coarser mottling with increased linear

stristions.
4. Gross lcsions with pleural chaagesand

" displacemeants due to the pull of the Gbros-

ing lesions.
The fetw tuberculous lesions we bavetome
acroas have boen easily distinguishable.
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" The radiographic appearances in the
earlier stages are most mari:ed on the
right side at the base or in the central
zooe. This corresponds with the ciin-
ical findings. This preference {or the
right side has been noted aiso in
silicosis, by the South African ob-
servers. The cases showing radio-
_grapbic sigos of a dust fbrosis have
been classified in three broad groups.
This grouping, although urscieatifie,
is convenient practically, cocsidering
the main purpose of this investigation.
Indeed more precise classification
based on the particular radiographic
changes noted might well be mislead-
ing at the present time.

Much combined dinical, radiologic,
and pathologic study is required into
the whole subject of these fine types of
dust fibrosis, which have been noted in
workers exposed nof 3nly to silicate
dusts other than ashestos, but also to
other ioorganic dusts contsining no
silica, before it will be possible to
classify the radiologic changes as has
been doae 50 successfully by the South
African workers in respect to silicotic
fibrosis.

The hypothesis that, because asbes-
tos dust produces a pulmonary fibrosis
with consequensseviations-from the
normal in tHé Mng skisgram, the de-
gree and potentialities of this fbrosis
enn be assessed by comparison of its
radiologic picture with those of stand-
-ard silicotic ilms, is untenable.

At least two general types of pul-
monary fibrasis_caused by inorganic
dusts can be recogmized. A third,
representing the purely penbronchial
varicty of fibrosis, might be added;
or it may be that all dust fiorosis will
be found to approximate more or less
closcly one or the other of these two
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E, types. These types are (1) that pro-*  Qa studying the deven-pment of .' .

' g} duced by combined silica dust, am - asbestos flrosis as dispizxcd iz a series ;

1 example of which is seen in asbestos of radiograms, and especiallyvin the few R
i

fibrosis, and (2) that produccd by free available taken a year or more before &
silica dust, represented by silicotic fatal termination, oné czanct help
. fibrosis. asking tbe question, “What is there
These two types, while resembling bere which could have tiis eSecs?”
one another in clinical signs and symp- The answer is that the demazge to the
-toms, differ materially both. in the lungismucb greater than it appearsto
naturc of the lesion produced in the. be whea judged by the silicotic stand-
lung, and in the character of the asso~ ard. Asbestos fibrosis s much more
_ciated radiographic picture. Thus, difuse; it spins its Sne web, as it
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;f .- *  sattempts to weigh, coasciously or were, crisscross throughout the luang, F 3T
H unconsciously, asbestos fibrosis, or any eaveloping sad eventually strangling j

.L S

dust fibrosis other than silicosis, by the ultimate lobular structure, rether
AR means of the standard radiographic than depositing itself in zumerous
' changes found in silicosis, is unsound more or less isolated foci, as in silicosis.
and is likely to lead to a misconception Thus, at any rate in the less sdvanced
of the potentialities of the dust in ques- stages, the radiologic picture of the
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%: g N tion. lesions does not irapress the eve, uncon- k’;t
{518 . + Badham (8) gives an example of this sciously viewing it from the stendpoint A‘;
gH J9| B8 source of error in reporting the unex- of silicosis. . ,;: :
F . pectediy early death of a man affected The radiographic picture may show E{ :
1 - -with a fine fibrosis caused by an ortho~ soft and fairly coarse nodulation, but it 3
1'1 H S clase basalt contsining no free silica. ispeversoimpressive asthe nodulation F‘-{ :
‘;i § SN Referring to some of the radiologic ig asilicotic film. gl
gl thole differences between the fine fibrosis of Paradoxically, the distinctive fea- r'i-
;» {1 KR .dusts other than silica and the nodular  ture, both clinically and radiologically, , -.'f—}'_
;i Sbrosis of quartz dust (i.e., true sili- of the asbestos fibrosisisits uniformity. e ’:_.:- <
;, L cosis), he states: . The modesty of the symptoms; the E‘,,;
gl . - - . unobtrusive, but diffuse, impairment i
:23 3! A foreover, the coarse fibrosis of siliea-gave of the percussion note; the homo-
ii | AR clear interspaces of normal lung, while the  geneous stippling gf. the skizgzam; all e
LS - : . fine ﬁ.brosm p.resente_d s umfox:m gra!:ula..r are {ragments<f-gn entity,uamistak- . .
i mottling leading to the conclusion which is able when sscembled, Lut enigatic 1%
2y - . probably erroneous that the actual develop- . ! e
113 ment of fibrous tisaue swas greater in a when divorced. '}‘-\.-‘
.5 nodular ibrosis as silicosia thaa in & general- Ounly two references to the rcdio- {1;3,‘
ﬂ ’ . ised fine fibrosis caused by siliestes. To graphic sppearaness of the chest in :i-}
:;f R Teti: alppcaru tf;::'?::e‘gg:né::)g:’:ﬁ:_ asbestos workers have been traced: %ﬁi :
l' "ﬁ SO i: aecousiiewé;brosis whea both are well 08¢ 10 8 report. by PC\DCOS‘u. and :fr
qi A developed. Pendergrass (10}, afxd the other in an 15
}( 1 IR - . article by Burton Wood (19).. . hz{
ﬂ l - The evidence obtained in the present Pancoast and Pendergrass togather 1
4 i inquiry amply confirms this geaeral with Miller and Laadis examined “17 F
. statement. asbestos workers, 2 of whom stowed z
1 * - 3]
g4 LA - {
) ig : May. 1930 ;
N . 1A
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first stage changes and tbe other
15 definite second stage appcearances.
Of the men longest at work, one after
seventeen years’ occupation showed
very definite diffuse, ‘soft’ spots
throughout both lungs, and anotber
showed about the same appearance
after fourteen years’ occupation.
Very slight nodular shadows were
found in one maa after only two ycai‘s’
occupation. Most of these second
stage cases showed also well-marked
first stage appearances still present,
indicating a persistence of [ree drainage
hilumward. Inallinstancesthe nodu-
lar shadows were characteristically
‘soft’ and varied considerably in size."”
Their first stage appears to correspond

. with stage 1, aod their second stage

with stages 2 and 3 mentioned above.

It appears from the context that
these observers regard asbestos fibrosis
as being really a silicosis due to admix-

rh'; . ture of free silica derived from the

original rock—a view difficult to sub-
stantiate.

Burton Wood (19) in a series of fif-
teen skiagrams of asbestos workers
notes: ““Themost noticeable feature of
skiagrams of workers exposed longest
to asbestos dust is the presence of
shadows suggesting a diffuse fibrosis
affecting chiefly the lower two-thirds
of the lungs. The fine quality of the
shadows is worthy of note. Some of
the cases exhibit a ‘ground glass’
appearance, though oo close inspection
fine mottling is evident. . . . when
more definite mottling is present it
lacks the coarse quality deseribed in
the skingrams of chests showing poecu-
moconiosis, e.g. South African gold
miners. . "

Clearly, the maturation of asbestos
fibrosis is spread over a period of years,
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and by the time the stege 1s reached
when the features discussed above are,
in varying degree, positive, and the
radiologic picture is recognizable, the
fibrosis is not in its inception, nor even
in its earliest stages, but ig devclopcd
and fairlv widespread.

We must, therefore, recogamize an
carlier state when the fibrosis is preseat
in slight degree, and also whea there is
evidence of choking of the Iymphatics,
and of a measure of pulmonary catarrh.
This stage may be referred to convea-
iently as the prefibrotic stage.

The indications of this stage sre
indefinite, and some, at any rate, not
specifie. If, bowever, iher can be
determined and applied tith only &
moderate degree of accuracy, informa-
tion of practical value will be available.
Eforts have been made, therefore, Lo
distinguish workers in this stage.
The following tabulation shows that
twenty-one warkers out of 363 exams-
ined (5.8 per cent.) were so classified:

Clinical Ezaminalions Per
(363): Nao, Cent,
Fibrosis............ PP 95 28.2
Prefibrotic coaditions..... 2l 5.8

Radiologic Ezaminations
(138):

Fibrosis.......ccouevnen... 52 29.1

Suggestite®ehaoges oot
definitely.  diffuse ~ -
DroSiBeere.iicacsvacanan, 22 16.5

Many of these cases present o slight
diffuse impairmeat of percussion note
—perhaps bevter described as aslightly
increased scnse of resistance feit oan
pereussion, wmostly of the right lung,
at least as coatrasied with the left,
and associated with some weakening
of the respiratory iurmur. Prob-
ably this carly stage couid be detected
radiographicaily, but only by micans of
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.comparison with a radiogram takea
prior to commencing work with asbes-
tos. By such means the carliest
stages of silicosis have “een worked
"out by the South African observers.
There, the radiograms taken at peri-
~odie six-monthly medical examinations
can always be compared with initial

radiograms taken before the employees -

are permitted to work underground.

group is dismissed from eny further
consideration.

A general summary of the findings in
the 374 workers who wer examined
clinjcally, classified under the most im-
portant lesion, is preseated ia Toble 4.

InLustTrATIVE CASES

The selient points of a few cases are
set out below to illustrate clinica] and

Ly } .- TABLE 4.—GENERAL SUMMARY OF FINDINGS CLASSIFIED UNDER THE

o S 5;! MOST IMPORTANT LESION
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‘:;, ] ;, - ! One case of thickened pleurs due to old gunshot wound.

:*! -2} gg, . t One case of emphysema due to gassing.
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e In other casesincluded in this group, other features. Five-radiograms are
i fi 4 diffuse weakening of the respiratory Teproduced to illustrate the radiologic
3 - ) murmur was noted, with fine sticky appearances of some of the cascs.
! ; ? ° riles in the root areas. At present no There are insupcrable difficulties,
= { stress can be laid upon this group. bhowever, in reproducing the finer
- b e clinica anges are so slightly changes depicted in the original nega-
; : The clinical ch lightly cb depicted in th al
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‘marked that until comparative radio-
grams are available it would be unsafe
to draw any deductions. Tor the pur-
poses of this inquiry, therefore, this

tives.

_Case 1.=This worker, & female, sged 24,
has been ﬂplg)‘cd ia ashestos for tea and

ouc-hslf_)'cu:a—iu a card leater one year,
0Ue-0All_ycursTmAas A card realce one year
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and as s doubler ninc and. onc-half years.
Hler family and personal moadical histury
contain nothing of note. She -as no com-
pinints and feels quite well, Her nutritioa
isgood. She is pale, but shows no cysnosis.
« Chest.—She lias a chest cxpansion of 1}
inches. No impairment of the percussion
note is detected.  The breath soundas ia the
right lung arc weaker, gencrally, thaa those
n the left. Expiration is prolonged atb the
right reot; no added sounds are heard. A
skiagram showed some very slight and
doubtful changes ia the direction of in-
creased striation.

_Qé_a;;__g.—'rhis rann, aged 24, has been
cmploved in asbestas for five years, carding
and mixing, D'reviously he worked Tof four
yrars in_the cotton trade, yarn weighing.
H??f;mfl);jhd-sa'.séﬁm medical history
contain nothing of note. He has had a
slight morning cough and expecctoration
for & year. His nutrition is good. Ifis
color is fresh, und there is no eyanosis.

_Chest.—There is some impairment of the
percussion note over the middle third of the
right luag, behind, and slightly at the right
base. The breath sounds are harsh, and
expiration is prolonged in the upper half of
the right lung, behind; expiration is also
prolonged over the left upper lobe, behind.
The respiratory murmur is weakened at the
right base, and the breath sounds are of a
“whiffing’”’ charscter. There are no added
sounds. A skisgram showed cnlargement
of the right root, and slight haziness and
striation in the ccntral zones in both lungs,
suggesting carly fibrosis.

Case 3.—This man, aged 32, has been
Er_nyloyca in_asbestos for six ycars in the
card room, and as a SLripper and grinder.
Proviously he was cmployed'in a cotton card
toom_for, nine years.  H¢ had &rmy service
for five years, but was not gassed, e gives
a family history of asthma; otherwise there
is nothing of note in his family or personal
medical mstory, e has no camplaints and
[eels quite well.  [lis musculature is very
good. Ilis color is pale, but he shows no
cyanosis.

Chett . ~There is slight impairment of the
pereussion note generally, particulariy at
the right base. The respiratory murmur is
a little wenkened generalive No o adiled
sounds are detected., A skingram showed

Vol. 12
No.$§

~- e e

" e ey o —— 01 o - oen

"
Fahit]

pid tuoereniosm of the jubg roes and gene
cral inercased strntion, especmiiy a the
lawer hall of the right lung, suggestiug cariy
fibrosis. "'

_Gazg 4,—This worker,’a 'male, nued 23,
has been employed in ashestes fur .nine
years, mostly mattreas making..” His fumily
and personal medical history contuin fioth-
ing of note. He complains of oceusional
pain in both sides of the chest, and perhaps

. a little unduc shortness of breath oa exer-

Fi6. 1.—Case 4: Muderate Blirosie, Un-
due degree of strintion and hne wmattling in
central zoaeg ol both lungs; caletfied slands
in roats, with rather cosrse striation in
upper lo(ms; 1 interlobar pleurisy on right
side. hetween the ¥%er aod middla lobes;
cmphyscioa ot GAsts: - .
tion. IHis color is narmal. His muscula-
turc and nutrition are good.

Chest.~There i no retrnction of Lhe
apeaes, bot there g o slight flatteowg below
the right claviele. The pereussion note is
slightly linpaiced geneeally, behiad, purtic-
ularly un the right kide.  The brenth rounas
are=wenk, geaerally, and evpiration is pro-
fonged, No ndded sounds nre detected.
The shiageam (Fig. 1) shows an undue
deeree of striation and fine wottling in the
centrnl zours of Loth lungs; caicified glunda
in the roots, with rather coarse stristion in
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the um'»crlohcs; Yiuterlobar picuriay enthe  mogerste Shrors, Doss Garhes tonaed Lhe
; rizht side, between the lower and middle, bases.
i lobes; and emphysema ac the Lases. The Lase 6,—~This worker, s [cmels, aged 31,
§ | B case was diagnosed as moderste fibrosis. has been_employed ia asivesios far scven
| N CasEe 5.~This woman, aged 40, has bees  years, opening, aad bas, Leen exposed’ to
g c_n:p]gygd for eleven years in asbestos, for rmuch dust, Her previnus emnloyment
k T m.ost: of thc_pc{lgg_’gq,tgr;esg_gmking. Pre- ‘88 non-dusty. Iler famiy azd pereonal
5 - viously she was employed in a laundry.  history disclose nothinz of note. She com-
‘I ' She has recently been ill for three months  plains of having had a coizh for five years,
83 ! \\'fth pleurisy (no history of tapping); other- and of shortness of Lrestn oo hurrving.,
4 ; l' = wise ber family and personal medical histery  She is thin sod undermouriszec. and pale.
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. Fic. 2.—Case 6: Moderate, but fully -
] developed, fibrosis. Enlarged glands in | Fia. 3.—Case 7: General Shirnsic, mostly
: hoth roots; diffuse fine mattling ia both linear, byt with little mottiicz of rizht lung.
S lungs, especially the rigat. Old puerile tuberculous 8cars st apexes,

are negative. She complains of having had  Dust is preseat o%,‘.uer.-iuir 2ed in her

a winter cough for three or four years, and  nostrils. —i R .

of shortness of breath on exertion since her Chest.—She has a chest exjansian of one-

attack of pleurisy. Iler nutrition is good; fourthinch. There issiight fraeral impair-

her weight is stationary. She has normal ment of the percussion oote, definiie at the

color, and no cyanosis. apexes and the bases. The heeath saunds
Chest.—There is some general impairinent  are weak; expiration is slizhily prelonged.

WA S I WD (b Wy .

2

s

fé' of the percussion note over hoth luagg, be- N0 added gounds are heaed. ler neart is : .
h hind, mare noticeable at the hases. The nat enlarzed, and no munnurs are detected,
Ty | ’ respiratory murmur is wenakened generally,  The skiazram (Fiz. 2) shows a numher of
23. - Persistent crepitations and medinm rilea  enlarged clands in Loth ronte, and s diffuse
4] - are noted low down in the right axifla. A fine mottling in both lunzs. espeeieldy the
§!: . ekiagram showed diffuse fine striation amd  right. Thisis a ease of maderate, Lit fully
;-':(Z ! ;31 fine nodular mattling, with light opacity nt  developed, fibrosis.
T84 i the bases. The casc was diagnosed as Castc 7.—This woraan, aged 48, hes beea
-,;I i1 ce. -
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PULMONARY FiROSIS IN

employed in ashestos for thirty-two voars—
ahout t.hroc _years on cards, and the res
mnmder LEINY epmncr. She has dune a6
other factory “work, Her family medical
history disclascs nothing af note. She has
a personal history of nephritis seven or cight
vears ago, causing three months’ illness,
Hee complaints are: shortness of hreath on
hills, and winter cough for about Six yenrs,
Her autrition is fair. She is rather pale.
Chest.—8he has s chest expansion of one-
haif inch. No retraction of the-apexes is
noted. There is general slight impairment
of the percussion note, behind. Breath
sounds are harsh and expiration is pro.
longed. No added sounds are heard. No
gross cnlargement of the heart ia noted, but
the sccond sound is found to be accentuated
over the aortic area. The skiagram (Fig. 3)
shows a general fibrosis, mostly lincar, but
with a little mottling of the right luag.
There are also very old pueriie tuberculous
scars at the apexca. The casc was diag-

" nosed as gencral fihrosis.

This_case should be compared.with.Case
8. In Casc.6.there.was a heavy.exposure.to
dyat extending over 2 feyw years; in the pres-
eap case thercavas exposure to.a very much
less, concentration of dust,_except_possibly
in_the first three years, but extendiog gver
[many yesrs.

Cua 8 —Tlna aorkcr, s male, aged 62,

rears a3 T weAver. "He \\n.s_nrc\musl\'

cotton and sk Teaver. His family~and
aersonal medical "history show nothing of
note, cxcept that he waa regarded as a deli-
cate child. His complaints are: shortness
of breath on exertion, and on going upstairs,

for three yesrs; morning cough acd a little

expectoration for the last three wintera,

He is thin and pale, with some cyanosis.
Chest.—~Chest expansion is | inch; there
is retraction of the apexrs. The percussion
note is impsired over both upper lobes. in
front, and over the upper two-thirds of the
right lung, behind. Expiration is pro-
1nnged at the bases. DPleural rub and ineonn-
atant riles are noted at the left base, and a
fow riles at the right bhase. A skiagram
showed a definite diffuse filirosis with nodu-
latinn. Thisisa case of fibrosisin the carly
advanecd stage. "
gﬁa_!l.—-'rhis man, aged 41, has been
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ASBESTOS WORKERS 21y

cmployed for twenty vears in achestos_in
many capacities. There is nothiag of note
in his famly hmor}'. He gives a history of
pncumonia a number of years awo. His
:umplaints are: a fittle shortness of breath
an cxertion for the last two or three vears;
otherwise none.  His nutrition is-fAir only.
His color is {resh, but there is sligitt cyanu-
sis of the lips, at times.

Chest.~The =kin is poarly elastic; there
is some retraction of the apeses. There is
an impaircd, rather *boxy,’’ note on percus-
sion, generally, especinily over the upper
half of the left lung, and over the upper two-
thirds of the right luag. behind, and ia
front. Respirntory murmur is gencrally
weak. Expirntion is slightlv prolonged,
but diminishing toward the bases,  Pleural
crepitations are noted low down in the right
axilla. A sxiagram showed a dcfinite fine
diffuse fibrosis. Neitherlunglightsup very
well, and throughnut both there is & very
fne diffuse reticulation and mottling—
maderate, but fully developed, -Abrosis.
The finc diffuse character of the radiclogic
appearances is particularly noticeable here.

Case_10.—This man, aged 46, has been
cmplo; cd for twenty-five yoars in asbestos,
Muring mnc years of which he was not ex-

oscd tor dust. For ‘cleven years of {he
rcmmnucr he was cmploxcd in the card
rnum. and mattress making. His fnrml)
‘and peesonal medical history disclose noth-
ing of note. 1lis complsints are: shortness
of hreath on exertion for three months;
eough after a fow hours’ work in dust during
the last two or three years, with little ur no
expectoration ;gd Taia in vhe left side of
the chest {0r°fhe fast theee months, lis
nutrition is good. He is pale, with slight
duskiness of the lips.

Chest.—There is some retraction of the
apexes. The percussion nate generally
is impaiced, nad of a “bovy” character.
Ireath sounds are harsh and expiration ia
prolanged over the right upper lobe; elses
where the respiratory mucmue i3 a little
weakened and eapiention is not materially
No adiled soumils nre henrd.
The <kiagram (Fie.

protouged.
The heart ix normal.

4} shows diffuse striation and fine speckied
mattling throughout both lungs—fibrusis,
fully developed.

Casg 11.—This worker, a male, aged 40,

e
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has been empinved for twenty.two years in
asbestos—during the first cleven .\‘_cnrs‘on
cards and as a weaver, ducing which he was
exposed to a considerable concentration of
_dust._During the remainder of the time he
was employed on s non-dusty process, but
was exposed to a less concentration of dust
ddrited frofiacCher praocesses: ™ Hif Tamily
and personal medical history give nothing
of aote. His camplaints are: shortness of
breath on climbing stairs for the last five
years; slight morning cough and expectors-

Py

Expiratioa is prolonged cenernlly. Fine
crepitations are hesrd in both axillae, and

b

THER
1”.;}
HRTEN
Rl
EReHE .
:-."}‘,i g -3 g y
(I I - R A : -~
'!!;:! {i (2 .= ~;ﬂ:"‘:
s! N n : . ORI oabipd
’!r ST AP ) Y
A : Y S A
:il}i;‘! ! RN A g
WIES 7 ey
S IH . Y
i1 . h 1y 4 LAE Ko
543! i z EN 5 a::‘ HEY
.‘Li 'l‘ 9 W a5 ’c. Aigt. :k%@g{;:‘ﬁk
1 . R NN e e AT (R NI D
5 ‘;- it ! Sl NEy Tm‘éﬁiﬁ’.ﬁ)-u
f_:'l]- .
1L i !!E : F1a. 4.—~Case 10: Fully developed fibro-
it ’3 T sis. Diffuse striation and fine speckled
$ 1 '; - mottling throughout both Juogs.
l;;“’. ,i o
S388| - i
'»”';;! -{u tion for about the same time; and slight
T aching of the chest in front, below the left
“,‘! ; clavicle. His nutrition is good. Thera is
1 1‘ ! slight cyanosis of the face.
3 '.,:l "é‘ Chest.—Chest expansion is 1 inch; there
! ill 'i{ ia rotraction of the apexes. There is im-
% iy lf’ — pairtuent of the percussion note generally,
4 '3,-! — most_evident over the swhale of the right
it h ? i lung, behind, and aver the right upper lobe
& w ia front. Fhe note is “boxy’ over the
ol l‘i remainder of the chest.  The Lreath sounds
4 !h are slightly weakened generally, except at
ﬁ‘ . {:.“‘ the right apex, but there is no gross chance.
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nver the rizht uppwr labe, in front. The
hieart is cormal.  Sputum is muenid, bat is
negative for Baciilus tuberculoasis. Clyb-
bing of the finzers hss been noted for ahusit
two years. A sxiagram showed sa extesn-
sive difuse £brwis—Gbrosis in a feirly
advaaced sisge.

.Case 12.~This worker, a male, azed G,

has beca employed in sshestos fur twenty-
5ix_years io the card rogm. Previously he
was s-sawver's lsborer. There 1s nothing
of nate ia his family and persopnal meédieal
history. He complains of slicht shortness
of breath on exertioa of recent vears, and
of wiater coug for the last three or four
vears; expectoration is stated to be nil.
His musculsture and nutrition are (air.
Thereis siicat evasosis of the (ace, .
Chest.—He hat s chest expansion of threes
fourths iach. The gercussion note is im.
paired genecally, especially over the left
upper lobe in froct. The respiratory mur-
mur is weskened over the whoie of the chest
except the left upper lobe. where there are
whistling breath sounds, and medium rics,
The hears iz normal. A skiagram showed
very extexsive chaages throughout the chest
of & coarse type without finc stippling. The
roots showed a choked appearance. There
was heavy motilicg at the base. One oid
tubereulosis {ocus wa¢ noted at the left base,
and some calciied glands in the left hilum.
The diagr.osis was Gbrotis in the advanced
stage. ;
,Case_13.~This msaag, aged 66,  hss been
empioyed in ashesios for twenty-one years
as & weaver. For sbout rixteen years pre-
viously he -was-a cotton and siik wesver.
His father dicd of "chest trd@B%e’ Tat the age
of 43; his sisier died aged 15 of puimonary
tuberculosis. He has ooly been away tick s
week or t=0 ia twentyv-one vears, and has
never had a3y serious illness. His com.
plaints are: uadue shortness of l}rc-:uh. ua
exertion Curing the last two vears; cougd
for the lazs twu or three winters,  Eapector.
ation is creamy . sad occurs a {air amount of
times. He heslast weight, and is thin,  He
is pale, but with some cyanosis of the face,
and with a roslar fiush.
© Chest.—Clost expansivn is 1} ioches;
there is retraciion of hoth apexes. Dulness
is detected o fercussion over the upjer
two-thirds of the rizht lung and aver the leit

3.0 H.
May, 193
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“Abrosis plus tuberculosis.

ol

PULMONARY FIBROSIS h\' ASBLESTUS WORKERS S

upper lobe, behind, and over both upper:

lobes in front. Breath sounds are cather
weak, with prolonged expiration. Scat.
tered variable rhonchi and riles are heard

"over the right lung, Lehind, over the left

upper lobe in front, and over the left root.
The skiagram showed a definite diffuse
Sputum  was

negative (ane examination), The diagnosis

was dust fibrosis in the advanced atage, with®

tuberculosis, probably active.

Casg 14, —--Thia worker, a male, aged 36,
commcnccd _work_ in an ashestos piant
m-inO l)ut \\as om.glm ed_on other work
until_January, 1914, _ Durning the next \f'uc
venrs, until early in 1919, about three years
and nine months were spcnt in 1 ATMY sorve
1cc..£or.nmc mont.hs of \ﬂuch ‘he.vas a-peis-
oner _of war, but he had two_short periods
of W ork in asbctt_os_._:clcvcn months io the
weaving, and_six _months in_the matércss,
dnpnrtmcnu. From . carlv in 1919 to Nog
Mmbcr, ]92:, he worked i m nsbcstos pro:-
esses, but for only sixVears and ten montlis
xnust\’one ‘(mattressmaking):” He then
censed work.” He'was referred to a tubercu-
Josis dispensary on Oct. 19, 1927, when he
gave a history of Lronehitis in 1916 and 1917
during the War, and of never being very well
since; complaining of dyspnea, pain in the
right side, and a slight cough of only about
six months' duration, with & smail amount
of grayish sputum. Dr. N. Tattersall
states that at that time:

""Dyspnoca was very marked, even oa
talking, and there was_definite-cyanosis.
He had marked hollowing and respiratory
rejzaction at both apices, cspecially the
right; loss of note over most of the right lung
and the upper half of the left; bronchial
breath souads at both apices; fairly swiner-
ous crepitations, wmostly on the right side,
and a pleural rub at the right base.
a avstolic bruit at the apex and pleuro-
pericardial friction,

I examincd him a number of times, the
Inst oceasiun being April 20, 1928, In that
time he had lost 9 pounds, felt very wenk,
and the dyspnoea was increasing. The
signs remained much the same, though ocea-

* sionally, if he got a cold, the moist sounds

were more aumerous, cspecially at” the
bases. Seven sputum  e¢xaminations were
negative, and up to the time [ last saw him
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the sputum had remained sinsif in amount,
and its appenrance did not sugpest tubercle.

“My dingnosis from the beginning was
one of pulmonary asbestoss with possibly
added tubercle,

Y[ took two N-reys of him, noither of
which showed appearances suzgestive of
tubercle, cverything poioting 0 a very
extreome dogree of fibrosis.”

e died oa Oct. 13, 1928, No pustmortem
examination was obtained.

FEREAIES
e
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Fic. 5.—Case 14: Massive Rlirosis, with

pleural thickening, retracted speses, and

pacumothornx on lcl't. side with jocomplete
collapse of luag.
——n&_

o — .

.1t will be noted that the length of expo-
sure ta asbestos dust is-ualikely to have
been more than uhout {en vears and two
maonths, and of this time he was anployed

*only about cight and one-bsl{ vears in a

dusty process. ~WaF scrvice, of course, mny
have reduced TiFFERistEnce.  The skiagrant
(VFig. 5) shows a tnussive fibrosis with pleural
thickening, retracted apexes, adal pneumo.
thorax on the left side with incomplete cul-
lapse of the lung.

No doubt fibroms of the type pro-
duced by asbestos dust can of itself
lend to compicte dissblement, and
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finally to 2 fatal tennination, even in
the absence of a superadded tubercu-
lous infection. .

The primary effeet of the fibrosis
would appear to be that of causing
defeetive acration of the blood, result-
ing in an ndded strain on the heart.
For many years, and cven with an
advanced degree of fibrosis this may
be of little inconvenience, provided
physical excrtion is limited, and acute

illdesses  are  avoided.  Ultimately,
however, the margin of safety, already
diminished, is lost and the circulation
slowiy fails, with the usual signs of
edema of the lungs. More often,
however. an attuck of bruachopneu-
monia. influenza, or other acute infce-
tion adds too much to the struin, im-
pairs the cardise museulature, and
resuits in a fatal termination.

(To be concludied)

BOOK REVIEWS

Burivenarerting. By Prof. Dr. Paul
Sechimdt, Dircktor des Hygienischen [n-
stituts der Universitit Halle a. d. S;
Priv,-Daz. Dr. Adolf Seizer, Qberassis.
tent am Hypienischen lInstitut Halle
8. d. S.; und Priv.-Doz. Dr. Stillfried
Litzner, Assistent an der Medizinischen
Klinik Halle a. d. 8. Paper. Pp. 79
with index, illustrations, and bibliogra~
phy. Jlerhn and Vienoa: Urbhan & Sche
warzenberg, 1930.

This monograph is divided into a
short introductory or general section
and a speeial section. The first part
is devoted principally to a discussion
of the outstanding diagnostic symp-
toms of lead poisoning and of the work
done by Dr. Schmidt and his collabora-
tors in the microchemical determina-
tion of lead in blood, urine, and feces.
The second part discusses in detail the
usual. sources of lexd-poisoning; the
absorption, distribution, and excretion

of lead; the pathology and clinical find-.brings the literature of the subject ~
down to 1930, is partiewiarhy valualide. ~

ings associated with lead poisoning;
and, finally, the diagnosis, prophylaxis,
and therapeutic treatment of lead poi-
soning. .

Dt. Schumidt's monograph is particu-

e—

larly apposite. It brings theliterature
of the subject down to the present date
and represents the mature thought of
an investigator who has long made this
field particularly hisown. The dizcus-
sion of the diagnostic features of lead
poisoning is especially clear and to the
point. In this connection it is of in-
terest to note that emphasis is placed
on the importance of the determiaa-
tion of lead in the blood.

No attempt is made to discuss the
details of technic. The monograph
presents instead a critical review-of the
more.. recent experimental. work relate
ing to lead poisoning and will, in con-
sequence, doubtless have 2 wide ap-
peal to all iovestigagses—in this Hficld.
The bibliography;~#ich contams 208
references to the recent work and

"“Blgiversiftung” may well be recom-
mended us a valuable addition (o the

library of stirdentsof publictealih =

L.T. Fairhall.
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