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F 33 close study which has bcén';
devoted to silicosis, resulting

from exposure to silica dust, hag -

established fairly clearly the clsmca{
and pathological results which follow,

together with the greaily incressed

predisposition to succumb to tubercu-’

losis.  Similar cloze study is to-day

being given to the effects which follow -

upon the inhalation of another dust,
that arising wlen are
nanipulated. A full deseription of
the nuineral asbestos, and of the in-

dustries in which it'is employed, has

been given by Merewether and Price
(1). No further reference to this side "
of the' auastion therefoie is peed
This _paper is restricted to presenting

A —

the clinical, radiological, and patho- asbestos dust.

ogical findings in asbestosis, based

UPOR an experience of cases seen «lur-

193'3_R°°“i“,'3d for publication March 17,

ing the last few years, scme of which
‘I have already reported (2, 3}, While
these findings are in close agresment
with those of other observers they help

“'to establish the existence of asbestosis
""ag a disease with definite characteristics

distinguishing it frons silicosis.

Crinical FEATURES:

The slow 'dc-vclopmcnt of a c}m.rm;- -
* teristie type of fibrosis distinguishes

pulmonary asbestosis; it in-

_gidious Tung changes; but the patient

may be comparatively free from symp-
—toriis" for several years, usually from §
“to 15; in sume Guses, belure sytuplolns
: arI:e, years elapse nfter the wozk cr‘ L
= 1eft the indvstry and his

Nev crtbples:, in rny

_experience, oue or twu exeoplivag have N
“oceurred wherein symplems have fol- .
lowed after exposure o‘? 1 to 3 ycars

or less.
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*on the nature of the work, und on the

_may even be ahsent despite the pres-
ence of chmcai and radxo[oglcal =1gns

(4).- :

earhest sy mptoms, ud st first cocurg.
on]y on excrtmn
" gressive, and,

come established, which may be out of,

" 'all proportion to the physmal s:gns
present,

companies the dyspooea; it is a harsh,
non-productive cough, often ns~oc1ated
_mth fleeting chest pains.

ten absent; in my cases it has varied a
good deal.  When present it is usually
.- scanly in amount, and of g thick, -
tenacious, glairy, mucoid nature Bu.r-

bling “semi-coagulated albumen.” ~ In -
_a few cases, where there has been little
__bronchial secrction; almost clear fluid =
- has been” coughed up. During the
~ winter months, when these patients
__'n.re peculiarly liable to acute. respira- -
= tory affections, the sputum may .be .
more r1hundant and often more puru-
" lent, although pus ceils have always
" Leen present,
strikingly absent, and even blood-
'sfa'ncd e\phctomtmn lms been the
.e\neﬂﬂon ‘
. Anorczia.—Anorexia may oeccur
eatly; it i5 usual in more advanced
cases, but is by D0 means con51stcntly
present oo -
R Cyanosis. ——Cyu.n051s may be pres-
' e _ent, cvpecmlly1nmorendvaneed cases;
.- -+ . zceording to Merewether it is not
. - neccasanly depcndent upon the de"ree

Im, JOUR\TAL OF INDUSTRIAL HyY Gl
- ~thmr swcnt} dcpends to a !.J.rge e:\tcnt‘ - of ﬁb;oma
“amount of dust inhaled. Symptoms
= Emacu_‘d:on —Lmac'atzon has bgcn.~
Dyvpnoea ——-D_‘,mpnoca is one of Lhe :
-1t is, howéver, proi ™

ulnmate'ly, dyspnoeaf
and even orthopnoea at rest may be-_

: .. in which bronchxecta‘sm was usually -
Cough.—Cough soomer or later ac- '

Ezpectoration. ——E\pnctor"txcn is of- -

ion Wood has deseribed it 'as resem-".

Haemoptysis has been

nplccs are ﬁequt,nt[y Tetr: acted. The

http: //www stupra com;

A dubLy comple\'lon = — .
common’ Lo hese patients; and Olnern R G A !':',1 ,.ub:-.
_speaks of o pronounced deadening of - - amE -~ ,‘ ‘_.‘r'.,:.cl
the skin, varying from mild . '_\uqcu‘;
‘toslight blueness, : -« -« Vrenth

bronzmg

ralher 8 stn!;_mg and distinetive f'eature
: lu my cases, with a loss of “eight ouf of
- all” pxumrhon—to tha . physical Eigng,
_Slumbper. sneata have oocurred In seys
craI cases. :

Finger clubbmg -—-Clubhmg v.ae
found in the more" advanced cases,

= ralcs; th
]_r,ﬁ*c ati
f—:l fiict

present, - TrionTso - e hoea! pht

Asbestos corns. ——Coms l'orm & char- 75 N
acteristic skin lesion complainad of by -
most patients, An asbestos fibre pen-
etrales the skin, whercupon a hyper- .
keratosis forms round it; but no asbes-= =
“tosis bodies are found in these cnms.___;..

. They forrn on the hands and arins, and -
cven on the skin of the loos

gs, owing to -°-
dust fibres penetrating the stockings.

Secasonal incidence—All symptoms
.become aggravatedin the winter, when "~ .-
bronchial colds are experienced; hence Ll
during the winter months fnost of the .
.cases are recognised. DPatients may T -
‘only discuntinue their work because L
_they arc forced to do o0 on account of
respiratory cmbarmssment on the le:xs
eflort. - A
_Whilst most of the sy mrtoms prewcnt
are similar to those of silicosis, cinacia- . 3
‘tioh and loss of weight out of al] propor-j.—'.—'-,rft’- ==
lion to the physical signs, anorexia, the -
comp]cmon and cyanosis-are chstmn
“guishing features of asbestosis, =7
Clinical examination. -—E\nmmatton
of the chest shows limited | expansion, SR IRl S
even below 1 inch. The mov ementis " T R
cspecially limited at the bases, where, —~ - = - -. B
indeed, the Gbrosis commences,

I‘he-—,—«-—
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Y AspSTOSIS =il 6T

E:s..iéf‘l__n—(ftﬁ ié"ir:n]f‘rli'fédfes'ﬁeéihlly ;:'_'wbi"é\;i&_cncc‘o:f ppl;nu-uix ber bunds, The -
' L ihe " chest expapsion was limited, specially et =

“poren

- r 2 .

i flt‘ the bases, d:mlgls_hlng_gs tl-]-e V{ng:\“.ls tlie hases, and both apices were retracted.; 5. s CRET
< 'llPPTO“Ch‘?d' L ;"'f‘?"_,"'_ S There was dullness ot both Luases, where - -— SRR 1t
R SRy Auscultation betrays _dlmmutwﬂ of Lresth sounds were dimiuished, and fine, - = T ERT
5 e T breath sounds at the baze,, although  dry, crackling crepitations were hesrd, ip
. “harsh breath sounds _iivith‘”ﬁ'r_qléuqu_g_cbieﬂy over the left base. . ; ST —’;

= L ‘ X-tay bxaminn_@_i_g:_x_,revcaied restricted %.—"}

i U

o yones, indicitive of Tu T7c_!§r}limgmzxtic maovomenis, “especially oo
upper Z00¢s, ! The s 2ceabouEs thie left pide. Lidear Btiiatidn at the baes 7777
- tor~ ?“‘i”‘)'fc“‘ﬂ""' _bﬁ _E“ En“_‘lc‘ls_}\e.s ineressed, with & faint honaneiecus ol
sounds are alinost characteristic of the - apagity, especially oo the right side, where -

Fespiration, may_be beard ovel :the

=7 disease, comprising fine, dry, crackliﬁgr:" ‘a_fiﬁe punciate mottling could be chserved, -7
“alos; they are usually hieard over the - A little clairy, 98“3=§°u5-1 .mlucsﬁd expec

. . . - . oration was obtained, 10 which were foungd -

i _ bases .nn.d in the axillary region. ?lcu— "4 few nsbestosis bodies and dust fibres, but -

= ral {ricticn sounds, due to _assocxat.cd o tubercle baeilli. © S e

basal pleurisy, are ot uncommon.’ " Diagnosis.—The cise is ope of ap early -~

The physical signs in the average degree of pulmonary ssbestosis (Stage ). -0

case are, in fact, thase of basal fibrosis, --=: Rapiorocican FEaTumes & - :
: AT S

“ epreading, in more advanccd cases, - - DIOLOGICAL L EBALVRES it ]
_upwards, although they are usually - ‘Radioscopiec examination of the .=
" confined to the lower and middle zones. ~ chest, followed by 2 technically satis-
- The apex is usually {ree; and the upper factory ~radiograph, affords in” my
% " lobes are pot infrequently emphy-- view, the most reliable single picce of .~
~7 sematous. _ =% U evidence in establishing a diagnosis of
L e oo ‘ ., thestage and cxtent of the disease in
el Cose 1.—Femcle, aged 28, She worked in cases of pulmonary asbestosis. Mod- "~
e " an asbestos factory for 4 ycars as on mat- . ern radiological technic should be em-
IR, tress mnker. S_be hfxd to sew asbestos cloth, ployed, with apparatus for radiography
and tben stull it with asbestos fibre. The . reiy
e . at a distance of 2 metres, and facilities
stuffing had to be shaken in order to spread ? - :
for exposures of 1/10 second or less;

it out, thus producing dust; then the mat- _ k )

" {ress required thumping lo distribute the .in this way the quality of radiograms
tLickness of the packing, wilh the further can be standardized, which is very :
Pmsdt;m;m; C{‘ dust{) eaitl Aindng necessary in following the development -

e bad iways peeh 13 thy, sndhrd B0 ¢ o hneymoconiosis by means of serial
previous history of chest trouble, nor was . : - .- .
radiograms taken over 2 period of time.

" there one of tuberculosis in her family. - ' . ;
Present illncss~When frst ecem, om -~ Radiography discloses the prescoee ™~

Japuary 2, 1931, ehe stated that ber illness  of a fine diffuse fibrosis, which has been =
S "~ ommenced 6 mouths previously witha dry,  claimed to be characteristie ¢f achesto-= -
S h“kmg_c?ugh which was aesocinted with 8 0. 1yt other allied dusts capable of _-.
loss of weight from 147 lhe. to 130 s, Two - .- : LR L
* montbs ago she became copscious of ehort- - - producing pulmonary fibrosta msay pos—- -—-
; " ress of breath on exertion, which became - sibly lead to & condition indistinguish- - cm=s =
R progressively ‘woree,  She complained of 7_ able {rom that of a,sbcsto;is_" Cer-~ ~ .- '
gome pain at the base of the left lung, which = {ainly Pancoast and Pcndergmss_ (5) T SO S
_ was worse on ingpiration, There were 83 _"doubt whether nj-aybue'\'ié-winv 4 pum= . ik S
T gweats sod no hacmoptysiss - ~ = - = R A G —
SR " Clinical craminativn.—The palicol was - ber of radiograms, ‘“dlcf‘m‘e of poeu- ~.. - -7
T 7 thin and pale, with cyanosed lips. There . _sustained lq__seve_xistl_;'_i.g-:': B

moconioses,
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s ’IHE.;ODR\'AL or I\'DU:JTRIAL HXGILN L el g

L T als 1/ /post/d tVi i
—:?..—_' “: dustncs could select thosc of asb'"'to- ‘_In the fou‘%tfvww cSIuP{r?:fgin ‘é‘iig‘éf“”{??c ',Gflwer as-px '

8is subjccts however mdnogrmns of ‘fnc punctate mottling enn be ohserved -
pulmonary ashestosis aré certainly to have spread beyond the limits of the
very characteristic. - - = s lower zone to the middle and even
: Dr. Stanley Melville has coopcrnted upper zose, but the apices usually T throughont b
closely in the _study of my eases from - remain frce.. This fine diffuse punc-: - o Telt. T
RUUEHY four tate motthnn‘ stands out in deﬁmte - s T leftside, Th
’ . hy Dr. Schust
Cconduin wsbes

N founid repeate
UIIB UL('-I‘-IUI'I

X- ray exat

save evidence

and mediusti
Buth lungs st
erally distnb
churacteristis
T rated pulmo
1952 there w

risy, with tl

- chea displacs
' ancesg nere !

d;§d9c7350 6767 4058- b76d aa942870583b
- T T nosed. The e

the ulm o8
slgns were i
Lubl diminishe
crackling, scn

vﬁrat stngc, thc mov cmcnt of thc dm- N Thxs diffuse motthng, s0 dlstmctxve B
phragm on one, and sometimes on of asbcstos;s, has been described as ,,-"f
both, sides,. is restricted;. the root presenting & “ground glass” appear- = -
““shadows are unusually hecwy, and the ance by Burton Wood (6), and by '
. __basal linear striation on one or both = Merewether as the veiled appearance -
* sides isincreased. - The right chest has  of the involved zone. Stanley Mel-
_ not been observcd to be spcc:ally in- ville says the impression is that of a
-—=" volved more than the left; indeed the dirty, blurred smearing of the involved
Jeft base on a film is normaliy some- - zones, as though a piece of india-rubber
“what obscured by the heart shadow, had beén rubbed across the flm; "% =
‘and is not so visible. The trachea is The radiological features thus con- wottingint)
centrally placed; the heart is usually” firm the clinical findings that the dis- . : added infect
. oormal in shape, size, and position; "éase is chiracterised by a fine diffuse ~-. - g eavily in th
_but the costo-phrenic and even the fibrosis, commencing at, and involving B altheuzh the
cardio-phrenic angle may be ill defined. principally, the bases of the lung. . ' T,hl:,:-:m Just
. Close cxamination of the filin may de- When tuberculous infiltration com- F.":..:,.j....«.'.-‘-}
_ tect some loss of translucency, and a  plicates asbestosis, it cen usually be s selenmeed ey

1
1',

_ ﬁne ‘homogeneous opacity or haze at detected and distinzuished from the shiverans e

: one or both bases. - - - A underlying fibrosis, just as in cases of . T peraadin

-""Tn the second stage the homoge- silicosis. o S " o I-'-ﬂ;l
‘neous opacity becomes more obvious, ‘Y77 T - T TR ;.:..t o

7 and o fine punctate stippling may be Casc 8,—4 femcle, aged 35.—This woman .-~ "~

: - detected at one or both bases, while “'O:ked in an asbestos factory from 1916te o=l Can t,

f.h.e; b:lsa-l_‘ linear striat.ion is nioye 3‘?;%;3(!{}1;&: ;l:c‘it"h:‘g“:ehvirpll‘f;;o:ieig *r T ;.“;:T “:_
obvious, with very definite restriction y;oyhte. In 1919, cough and dyspouea . .. .. .T :::“,—. e teane U f

-of diapliragimatic movements and some  daveloped nnd became worse, but she con- - A reagin, rend
times Dlurring of the disphrugmatic tiouved at work until 1921 when ehe was coea 2 ToL e

- angles.” The inter-lobar pleura is us- Compe ‘ed to give it up. In 1271 she was = . ote

notified as a case of pulmnnary tubserculaszis; Cominte b

m““m thickened, z0d in my expericace her weight was theo 119 1be it is now 004,
= frequunﬂy dm“'n down to the base by gpe has twice Leen in o ssnstorium; ale

—The ﬁbl‘OSlS __"?:‘:.d-_- RN though tha sputum has Lieen exnmined on
—=- In the third stage definite endence numerous accasions, tubercle bueilli have

"of pleural involvement may be present, "ot been found. R

Clinical examinalion.—1 first suw ler in_ -
__.___“ e .
ith or without mediastinal displaces May, 1930, when there «as prescut cough,

mcnt, de')endmg upon Lhe mequﬁ“ty d)S"Jnncn and oceasional smezts,  She wos

Of ﬁblo lS in the two lungs 7-‘-7 R t.l.un and emuc: ﬂ,ed and Ler fm e WaS Cyne Lo

Bl P.—;l!"
b e b
ciiarinied,

e

iﬂ-nmh THow-
“"! fare we
SRR

CATE I T S

Vimmem, v dym

ns the p-lu'm

-“i P | J.Ifl1|i¥-ll Sl
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nqscd Ti:e -.hcat, {xpnosiol was bobf,"nud' H?}fa’fWWHﬁi“ﬁ@rfﬁWPﬁ&%‘lOWfﬁerﬁ%‘PX?fJH., fd907380 6767 4058-

the  apices. were. retructed. Esxpiratory " detected. Brealh sounds were diminished . = 777 s
Upipns were proldngcd in the umur zones, - at hoth bases, where fine, dry, crnckling  -_ oo
“but xh:mmchca in fhe lower zonus; dry,  riles were heard, extending well up into the ' ’ :
" crackling, seatteged crepilations were hnurd " nxillae. The expiratery sounds were pro- -
thronghout both Iungs, hut. capecially over  lunged in Lhe upper zone; and a few pleural.
the left: The hearf & ne drawn'uver Lo the"” [riciion seunds were hieard at the left buse..
Jeft mdc “The 5putnm eurefully éxamined 2722 N.ray examination in April, 1932, re:
sy Dy” Behuster in Tune, 130, was found te ~ venled restricted mov ement of hoth gides of
contain : ashestosia hodte« which have heen _. the _dinphragm, with evidende “of pléurnl’
‘Jound repeatedly mince hUU‘ b‘ﬂbls And) v " thickening zt Lotk | ‘)ur-C'E = The “right h.ng
_ane oceasion, lntlu:ups Gi e o= oo whowed ‘busal fbrosis,’ \\‘lth chancft‘rwhc ,f
X-ray cxamination_in " November, 1030 ~ ‘punctaie mattling of thelower zones.  The-
gave evidence of bqsal pleurisy, with heart ~ left Tung showed fibrosis and mottling of the
and mediastinum  displaced ‘to the left. “lower and middle zones.-_-_The moltllug \\ ua
" Both lungs showed punctute mottling gen- - : TaT A :
eraily distributed, The appcarances were - -
ehnraeteristic of those found in uncomypli-
cated pulimonary ashestosis. In Jununry,
1032 there wus evidence of bilatéral pleu-7..
risy, with the heart, medi: astinum, and tra-
" chea  displ: leat_tn the left. The appenr- -
ances were Typical of ashestosis, hut the ~
" motilingin the upper zones suggested super- -
" ndded infection, with apparently & smail’
cavity in Lhe upper zone of the left lung,
although the annular shadow suggestive of -
this can just be detected in the first skia-
gram, L
. Diagnosis. —Thle patient exhiblfs a0
LS ndvanced degree of nsbestosis. Here serial.”
el T gkingrams have given impurtont informax:
"Lt .. . tionregarding the progress of the case, with
- a suspicion of super-ndded tubereulous

.7 ~infeetion, though no bacilli bave yet been TFig. 1. —Case 2.0 Ashestosns bodles in
o : Cme clumps in the sputum PR

fouml

T Case s.—A female, dged #6. This gicl-- some\\hntconrserthnn usual .'md tended to
werkel ns 2 tenser and carder for 6 years, conglomerate in the left mnddle zane, where
[rom 1024 to 1930, when she was obliged to,  there wasa suhgestmn of tuberculous mﬁl-
“lenve the factory hecause of giddiness, _trationmat staoeT—e Sy ool
" eonrh, and tizhtness of the chest, which - Expectoration was extremely scant), but ]
Dok peereisted for 4 years, These symploms . the trace present was tenacious and mucos T
T lecatie progressively worse, and “EI’L‘ asso- purulcnt Tubercle harilli were persist- - -
"einted with oss of weight 20 00T * Z+_ ently sbsent, but ashestosis boc'l'xe;-"ﬁrid*
-The patient came under ob'er\'uhun at:  fibres were present. Ata =uhqequenl X-ray -
_r:llc' end "of 1031, when 'she was thin ‘abnd ~ examination in J'muar\ 1933, the motiling™

emncinted, nnd efated that she had lost 87 detected definilely indicuted an increased
" pounds in weight during the last 6 months, 7~ spread of the fibrotic condition in both

Her face wha somewhint ¢yanosed, lungs during comparatively ehort period; o
______ Clinical Examination.—Tlhw cliest expan-  the middle zones of bolh lungs were now - e F= R
siot was poor, with definite Jullness en Loth Tcompietely involved; but there” was na T 7T T ———
basee, especindly the left, which decreased  definite evidence of mﬁltmhon. . E',i" =

a6 the npices were upproached, where no  Diagnosis.—This case shows definiteand =~ 7 [
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) progrcs:we sprend { fibre
m less Lhan g montha._:-

E il

, t:lumg,e In ﬂd(hlmn o lhe dcnce ﬁ-= :
- bro=1s inflammatory catarrhal ch:mgcs =

DATHOLOGICAL. I'EATL’HES “may-be vbserved, with (locqu:\nnhon“ s

e i of alveolar and bronechiolar cpithe- - -
. M“C”’SCOPIC "T’Pf’f’”’.f‘ﬁ’f_:jhe vis-- lium, ‘and thickening of the alveolar ~+

°ml P}““‘"‘ is. ”””“”3 °°”‘°"d°mbl" nnd bronchmhr walls. _Here asbostos

sis. bodies tend fo be fewer in uumber

~=_Toréign- body ™ glant ce[lﬁ

,J:tc.atcd b_\, dcnsg fibrous adhc=10n

" from iubclculuua giant cells may be,,
“present in the conncctnc., tu.su

_The bncnq of . fhe'iungs are usuallv

—-4{

= cells and termed’ them as?besfosm
o _'___:__-.,_;___bro“‘ﬂ“e:t"t’_c c'mhfes scf]netxmes giant cells,” suggests that they present,
nma T occur,  Specimens  offen  Show A ., atempt to destroy the asbestos -

honeycomb appearance of the lung, fibres by phagoeytosis. - These giant -

U-:ually the lungs are’ fium on Pr‘lpa'v ceils are Iarger than {ubercujosis giant
Ttion, tough, and. airless; the areas of “eclls; their Lytoplaam has & stippled ©

densc fibrosis show greyish-black mot- '. and pigmented appearance, in contrast -
thnﬂ' owing to carbon immobilization.”

s lobes. b s b - with the struclureless cascating np-i = £
1e upper lobes, by contrast, may be. ‘peaxance of tuberculosis giant cells, - =
~spongy, crepitant, and emph\ sema- . - . o _ ¥
- tous; this compensatory cmphysema -, Case §—A female, aged 31: ~ This woman = ST
c ";'Ii__-' N may often be detected C]ml{"’l”}’ and worked in an ashestos fuctor_\‘;: muking mat- =" -
. ORI radxo}oglcally- S - . tresses, from 1919 tn 1022, She had previ- !, B
A ic appearances—The in- ously Leén healthy, and there was no SR T
S sroscop P “tuberculosis in the family, After 2 years' 9 B )
terstitial tissue of the lungs is everyr = work in the factory she began to feel lan- . SN S
where increased, so much so that in guid, to lose her appetite, and to develop -
some cases the alveolar structure can  a cough.  As the work did not seem to =
_no longer be detected; it is completely . R&ree with lns:-r, she i}:ft the factory and went = i
- into domestic service; but she has never. - °_ & =
g obhter'\ted but in other areas t]zere IS " ‘[eit well, . Every. winter she has had a T = _
N C“dence of compensatory cmph} Rema trouhlesome cough, with shortness of breath -‘.‘ :'E: -
" Indeed, although fibrosis may appear  on exertion, and has heen easily {atigued. £

s

_to the naked eye to have Oqc-.pcd the Early iz 1931 she consulted a doctor, who

I apices mueh fibrosis may be scen in _ sotified her as suffering from pulmon'tr}
' tubcrculosts T e )

them on lung scetion.  In and around

. : ) - Clinical’ “condition.—When scen she was - - -
{he densely fibrous arens, nsbestosm"a‘Ob\,,ou,]v i17 thin nnd wasted, very dyvsp-

bodies are found in pr afus.on ‘they™ ** noeic, while her face was somewhat eva-~= T
_tend to occur in md.d‘ly mmn;,ed " mosed. Sputum contained tubercle h""‘ll"-_',~
.- c!umps 02T T 77 and ashestosis bodies, which were found in-

clumps un vne veeasion, - - el

e Carbon plﬂment is pre=ent in ,‘.”.3,_ There were physical signs in the lungs of -

mg quantities. Advanced areas of  ,gunnced phthisis, with cavitation in the --—
fibrosis can be found, nssociated with  left upper lobe, and, some montha Jater, - =

-y
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" dilated bronchm‘es and bronchiectatic = definite physical signs appeared in the-—
right upper lohe, At the baces phyeieal -

*I ammdcbtcdtn Trofessor M. J. Stewart = signs of a hasnl fibrosis, comnpatible with
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PULMONARY ASBESTOSIS: ITS CLINICAL, RADIOLOGICAL, AND

PATHOLOGICAL FEATURES, AND AS30CIATED RI::K

OF TUBERCULOUS INFECTION*

PriLip BrLuax, M. D ‘M.R.C.P.
Ph_,'ﬂcu:n in Charge of The Tubcrculoszs and Chest Chmc,

County Borou;‘ of Eas! Mam, London, ele.

- a

F 3 {5 close study “luch hns becn
devoted to, silicosis, re’:ultmc
from exposure to silica dust, hag -

established fairly clearly the clinical

and pathological results which follow,

fogether with the greatly increased

predisposition (o succumb to tubercu~’

losis.  Similar cloze study is to-day
being given to the cficets which follow
upon the inhalation of another dust,
that arising when asbestus Gbres are
nanipulated., A full description of
the nineral asbestos, and of the in-
dustrizs in which it is employed, has
been given by Merewether and Price™

(1) No further reference to ths SlUG -

of _the auestion therefore i ‘naadsd "
TI‘“

logical findings in asbest051s, based ~
UPon an experience of cases secn dur-

necuwd for publieation March 17

1433,

'. nﬁg the last few yez.xrs,.somt.:- of which

“as a disease with definite characteristics

“ teristic type of fibrosis distinguishes

sidious lung changes; but the patient

_puner is restiicted to DTC&¢A»IE:-JC,£{ the
the clinjcal, radiolugical, and pathec- "]

‘1 have already reported (2,3). While
these fndings are in clese agreement
with those of other observers they help
"to establish the existence of asbestosis

distinguishing it {rom silicosis,

CLINICAL anvnzs

The slow deuclopment of a ch’mc- -

pulmonary asbestosis; it prodirces in-

may be comparatively free from symp-
téuis for several years, usually from §
“to 15; in some tases, befure symiplong
arf-»'.', years elapse nfter the werker hag
Jindustry aml his c*«:ponsrn to
Nevertheless, in ‘my

a.sbc‘;tos dust,

‘expericnee, one ur bwu excoptivna bave
“oceurred whercin symploms hiave fol- .77
‘lowed after exposure of 1 to 3 yearss )7
or less,

The onset .of symptoms and




e

=~ “on the Naturc of the work, and on the
. “amounl of dust inhaled. Symptoms
.,.may even be ahsent despite the pres-
ence of cliniea
LG IR

Dyspnoea.—

——a

Dyspooca

“only on exertion. .. It is, howsver, prg:
" gréssive, and, “ultimately;” dyspnoca’
and even orthopnoea at rest may be-~
" come established, which may be out of
" all proportion to the physical signs
present, ' oo
Cough.—Cough sooner or later ae-
companies the dyspuoea; it is a harsh,
' non-productive cough, often associated
. with fleeting chest pains, - = -
il E::pc.:io%alim.——Expectoraticn is of- -
* ten absent; in my coscs it has varied a
good deal.  When present it ig usually
scanty in amiount, and of g thick, |
.- tenacious, glairy, mucoid nature, Bur-
" lon Wood has deseribed it "as resem-".
- bling “semi-coagulated albumen,” In.
_aJew cases, where there has been litt]e
.. bronchial secrction; afmiost clear fluid °
__has been " coughed up. During the
. ~inter months, when these patients
-are peculiarly liable to acute respira- -
tory affections, the sputum may.be .
. more abundant and often more pury-
" lent, although pus ceils have always
been present.
~ strikingly absent, and even blood-
steined expectoration has been the
~ exception, L
.. Anorezie—Anorexia  may  occur
—_ eazly; it 15 usual in more advanced
.. “cases, but is by no means consistently 7

gl

. present. - . PR
- Cyanosis.—Cyanosis may be pres-
T ent, cepecially in mare advanced cases; -

. aceording to Merewether it is not
- necessarily dependent upon the degree

THE JOURNAL OF IN

S .;fhéir sever) LE,' depends to a Lu-gc Veﬂcnf‘h

j 'a.nd__‘gadiolc_igigal_ signg

is one of (he
_earliest symptoms, aud et At oecurs.

Haemoptysis has been

b H’:gp /I/Wr\I{V{VI}(-jE‘u[:)II'{a Xc(_)% /Ip]o‘éf[“/\d'(l)acu m e ntV|

of ‘ﬂb[‘(jé_'ld.:f

il .@;ument hosted
3E8-6767-4058-hH A48 bgo530

L%:ééﬁéfid?

X" disky” complexion

Aegnt Amat s TSI .pr.’t‘h'::‘il-

common to these patients, and Olivep.. . .- 2 7 {1he be

R st . : . ) - . B ) N

_epecks of 1 pronounced deadening of < - 5= - conrone)
the skin, varying fioin ' R

mil
to slight blucness. : SR mmE e
= _ Emaciation~Fmaciztion has be

> . Emac en
_rathern striking and distinctive feature -

d bmnzipg:‘ i Auscul
e <. .. Lresth ¢
= ;!l:_u"_-li b:

tadesd B
> iy ceses, with 8 loss of weight out of '_;1- 3
-8l propartion to" the  physical gigas, oy on
_Slumbér sWéats have occurred in sey- Zeunds n
Leraledses. s Ti AT oo Sl disease, o

. Finger ~ clubbing,—
“found in the’ more” advagee
in which bronc
present. - - - -
Asbestos corns.—~Corns form & char-
acteristie skin lesion complained of
most patients. _An asbestos fibre
elrales the skin, whercupon a hyper-
keratosis forms round it ; but no ashes-

- tosis bodies are foynd in these ¢orng
- They fofm on the hands 1ad armg, and -
cven on the skin of the legs, owing to "’
dust fbros pencirating the stockings,
~ Scasonal incidence—Al] symptoms
become aggravated in the winter, when = -
bronchial eolds are experienced; hence L

during the winter months most of the .
.cases are recognised. Patients may
only discuntinue their work because
_they are forced to do <o on account of
respiratory embarrassment on the least
effort. s Co

d cases,”

] " bLsaean
hiectasis was usually .

~— b [t
end ke

1]
: - Tae
LTIt fase arC,

By .- T3
pen- -

- Whilst most of the symptoms present””
are similar to those of silicosis, cmacia- . -
‘tion and loss of weight out of al] propor-
tion to the physical signs, aporexia, the
complexion and "¢y
“guishing

-
| anosis-are distins  222=
features of a;_bes_ii;siél:__":_:__ .
Clinical ezamination.—Examination
of the' chest shows limited expansion, .

-

even below I inch. The movementjs T TE 7 T .. T
cspecially limited at the biées,‘r}[iere,"""' = ' T
indeed, the fbrosis commences. The —— -
‘apices are frequently retracted. The :
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' ,Tés_pemﬁ_lijr_i
the apex is -

* tppproached.” .t BEC N
Auscultation betrays diminutien of

Freath sounds at.the base,, although |
harsh breath sounds With™prolonged ”
espiration may_be ‘heard _over - the =
-\ipper_}":ohes,'Vindi(‘_:iiii’c of
tory. emphyseing. The E

sounds are almost characteristic of th

7 disease, comprising fine, dry, crackling
bases and in the axillary region. Pleu- -
~ ral {riction sounds, due to associated
basal pleurisy, are ot upcommon.”
 The physical signs in the average
case are, in fact, those of basal fibrosis, --
- gpreading, in more advanced cases,
_upwards, although they are usually
- confired to the lower and middle zones.
" The apex is usually free; and the upper
""" lobes are pot infrequently empby-_
T sematous. , Lt

) Case 1.—Female, aged 22, She worked in
7 an asbestos factory for 4 years as an mat-
“. tress maker. She had tosew ashestos eloth, -
_ and then stuff it with asbestos fibre. The
stuffing had to be sbaken in order to spread

" it out, thus producing dust; then the mat-
" tress required thumping to distribute the

" production of dust. .
She hed always been healthy, end had oo

~ previous history of chest trouble, nor was
there one of tuberculasis in her family. _ -
Presend illncss.—\vhen fret scen, 0B
Jupuary 2, 1931, ehe staled {hat ber illness

. * iommenced 6 mouths previcusly with a dry,
= hacking cough which was nesaciated with a
loss of weight from 147 ibs. to 130 Ibs.. Two
months ago she became conscious of short-

- hess of breath on exerlion, which Lecame
progressively worse. " She complained of
gome pain at the base of the left lung, which
worse on inspiralion. _There_were no

was
gweats snd no hacmoptyeiss:

" thin and p':xle;, with cyanosed

LMONARY ASBESTOSIS :

= o e h;tp%{/wy\f\iv.jd.stipfra_.com/ppst/d_ocumentViewer.;spx?‘fi(-j‘:fth:%iéé)—
“ywas cvidence of gorns on her huods. The —— =" - £z
" chest expansion was limited, specially st BT _—-§§
the bases, and both apices were retracted.- ¢ - j!g'
There was dullncss at both bases, where " - ‘i_"
. Lreath sounds were diminished, and fine, - %
dry, crockling crepitations were beard, 4
chiefly over the left bose. . - - o _;

diaphra
the left side.
wea iueregsed, ‘with & fain
“opacity, especially oo the right gide, where
‘8 fine punciate mottling could be obsgrved:'?-.:v‘

“ra1ds; they are usually heard over the .-~ A little glairy, tenacious, muceid expecs _

7 evidence in establishing a dingnosis of

‘thickness of the packing, wilh the further

— sibly lead to & condition indistinguish- —

Clinteal craminalivn.—Tle pniicnt was. .
lips. There’. mocomoses

P :
PO

X-roy ¢xamination revealed restricted
zmztic maovements, especially oo

" Linear striation ab the biyyes
t ".‘id:;::]}jéneuus"

toration was obtained, in which were found =77
a few nsbestosis bodies and dust 8bres, but © .U
no tulerele baeilil. = S T E

Diagnosis.—The case is one of an early -
degree of pulmonary asbestasis (Stage 1. -7

7 " RADIOLOGICAL EEATUﬁES
‘Radioscopic éxgmihatiéﬁfd’f _the ..
chest, folloved by = technically satis-
factory radiograph, affords in” my
view, the wost reliable single piece of . .-

the stage and extent of the disease in
casés of pulmonary asbestosis. Mod-""
ern radiological technic shouid be em- '
ployed, with apparatus for radiography
at 2 distance of 2 metres, and facilities
for exposures of 1/10 second or less;
/in this way the quality of radiograrmms
can be standardized, which is very -
pecessary in followWing the development
of 2 pneurnoconiosis by means of serial
radiograms taken over a period of time.
Radiography discloses the presence T To T
of o fine diffuse fibrosis, which has been -
claimed to be characteristie of ashesto-=7
sis; but other allied dusts capable of _-
~producing pubmonary fbrosis may pos- -

Cer-"~

" tainly Pancoast and Peadergrass (OIS
_ doubt whether anyone viewing a pame o ke
ber of radiograms, indicative of pneu-_7..
. sustained in several in-=:

“able from that of asbestosis.




dustncs could selcct thosc of :stfwto—
" sis subjects; however mdlograms of °
pulmonary asbcsths are ccrtamly
very characteristie,. -

Dr. Stanley Melville has coopcrnted
"_closcly in the study of my cases from _
-the rad.lological aspect. Roughly four -

,‘BL::XEL.S in uxder of ptuffi:::::_:n of 1hn .

both, sides, is restricted; . the root
"' ghadows are t_musuaily henvy, and the
" basal linear striation on one or both
* gides is increased. The right chest has
,' not been observed to be spccmll) in-
—-"volved more tban the Ieft, indeed the
]cft base on z film is normu.lly some-
‘what obscured by ihe heart shadow,
"’and is not so visible. The trachea is
““centrally placed; the heart is usually”
. normal in shape, size, and position;’
but the costo-phrenic and even the
“cardio-phrenic angle may be ill defined.
. Close cxamination of the filin may de-
tect some loss of translucency, and a
ﬁne “homogeneous opacity or haze at
; one or both bases. - -
> "In the second stage the homoge-
“peous opacity becomes more obvious,
' and a fine punctate stippling may be
~ detected at one or both bases, while
_.ihe basal linear striation is iore
" obvious, with very definite restriction
“of diaphragmatic movements and some
times blurring of the dizplragmalic
angles, - The inter-lobar pleura is us-
—ually thickened, cod in my cxparicace
— frequently drawn dowu to the basc by
= Yhe fibrosis.” -
“Tn the third stage deﬁmte e\'idence
-of pleura.l involvement may be present,
:T“m.th or without mediastinal displaces--
- ment, depending upon lhe inequalily
Cof ﬁLrIO..lS in the two lungs

'1 HE .JODR\AL OF I\'DU.STRIAL lﬂ GII NE

..tate mottling stands out in definite .

Tof "asbestosis, has been described as

_ dirty, blurred smearing of the involved -

~firm the elinical findings that the dis-. -
"ease is chiracterised by a fine diffuse ~

- : S S
Azv, mo. 407, -2
! 4 i Document hosted a{JDQU PRA
_:.:'_ http: // up a.copi/p ost/documentV|evv’er asg 7ﬂd££d9c7350 6767-4058- b76d-aa942870583b
- In the fo Lrtvavr\i maiﬂ glage, Lhe . ~ aosed. Thee
{'ne punctate mottling can be obser \'ed z the  apices

“to hove spread Leyond the limits of the Tigne were
lower zonc to the middle and cven
upper zone, but the apices usually

remain free.. This fine diffuse punc-;_

1
But Jiminisiv
crackling, sca
throuchout Iy
the beft. Tlu
left side. Th
hy Dr, Schust

_condnin nshes
fOutni I'C‘.}C.Jll‘
_une veension,

- Xeray exa
wave evidenes
“Tand mediasti
Both lungs sl
crally distrib
churacteristis
cated pulmo:
1932 there »
risy, with the
chea displaer
anees nere !
molllingint!
added infeet
eavity in tl
atlongh the
this ean just

LIRS AL N 1
-

conlrasl Lo Lhe cunrse uudulnr mottlmg
" This leFU.SG mottl:ng, 50 d:stmctwe -

‘presenting & “ground glass” appear- -
ance by Burton Wood (6), and by
Merewether 23 the veiled appearance -
of the involved zone. Stanley Mel- -
ville says the impression is that of a - -
- zones, as though a picce of indin-rubber
had been rubbed across the film: 7= =~
The radiological features thus ‘con-

fibrosis, commencing at, and involving - !
principally, the bases of the lung. .
When tuberculous infiliration com-
plicates asbestosis, it cen usually ba
detected 2nd distinguished from the
underlying fibrosie, just as in cases of . -

Irua._;mu;x';
e be e ey
shicen

T e

T IH
,:l-lih

,Siicosis. . LA e,
. - v‘ : ) . : . |‘~u|||-l.
Case 8.—A4 femcle, aged 25.—This woman .0 = = }

worked in an asbestos [actory from 1915t0 - -+ . -3 L3
1921, had heen quite heallhy previous to - ~ nabed asoa
working there, and had never had chest M_FE AU ERRITHON S I P
treuble. In 1919, rough and dyspavea . LT oLt the f
developed and became worse, but she con- < S eneaciy, ol
tinued ot work until 1921 when she was -z O

“compelled to give it up. In 1771 gha was L= Tt :

" notified as acase of pulmonary tuberculoziz; J_Z Toeintet - th
ber weight wzs thep 119 tba; it i3 pow 002, - _ __ T oL.li Ehe praler
She has twice Leen in a funatorium; al- oIy T ke el

-though the eputum has Leen exemined on 1 N cuacinted,
numarous occasions, tubercle bucilli have - gt prameds mow
not been found. - .. i Vher fan e v

Clinical ezamination.—1I first saw her in___- IR — . Crreat!
'\Iny, 1930, when there was prescut CUllbh Tz = . FET w o e
dyspnoen, :md occastonal ereats, Zhe was _ Times o, e
thlu and emucuted apd Ler fsu 2 WS Cyn- o ’ ae the wpie
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Ansion Wis pour nnd
I:\pirul.nr)

noad Tlm L]l(.‘b'uL pi
= the - spices. were. retructed.

]Jut. wl:mnmhc«] in the lower zouus) dry,
"7 erackling, venttered chp:luhcmq were henrd
thronghout both fungs, but especially over
the left; The heur( waus drown’ uver o the'”
Teft andr.'

}Dl Sehuster in Tune, 1030 , was faund to - %
contain : aslestosia. bodleﬂ, \\Iurh have heen_
Touind 1epu.4tcd 7 &iACE hoth blﬁhl) Tpd; on
one ncc:mun in nlumps .
X-ray cxamination. in ‘\"ovember, 1930
" gave evidence of Bassl pleurisy, with he: Tt
and mediastinum ™ displaced to the left.

‘ crally distributed,
T charaeteristic of those found in uncompli-
eated puimonary asbestosis. In .Iununrv,_

: T risy, “with the heart, medinstinum, und tra-

" chea displ: 1&.\?.(1 the left.

added infection, with ‘apparently & emall’
cavity in Lhe upper zone of the left hmg,
althgugh the annular shadow suggestive ol
this can just be det.ected in the first skia-

gram,

. Diagnosts. —Tlns
R ndvunced degree of nsheslosis,
LT skingrams have given impurtant informas
_ tion regarding the progress of the case, with .

pahent e\lulai’s an
Here serial."

infection, though no bacilli h:we )et been
fountl : .

. Case 5.—A female, dged 28,
© “warked na a teaser and curder for G years,
from 1024 to 1930, when she was obliged to
“lesve the factory Dbecavse of giddinﬂss,
“eouzh, and tightness of the chest, which
_hnd persisted for 4 years.  These symptoms
“hecnie prugressively \\urse and “erc 'ns<o~

S eiated with Joss of weight, 27, i
.2 The paticot came under observation at.
“the eud of 1031, when she was thin aad
omi\mui(d ‘nnd stnted that she had lost §
~ pounds in weight during the last 6 months.
Her faee was somewhiat eyanesed,

siun was pout, with definite dullness on both
hases, especially the lelt, which decrensed
n& the npices were uppronched, where no

" detected
Cpipns were prolongcd in the U]l[llr zones, -

" Thé sputum, carefully examined 3

f “lower nnd middlé zones.
Both lungs showed punctate mottling gen-_ T
The appearances were .

T - : 1032 there wus evidence of bilateral pleu- 7.
The appear- - '+

nnces were ty pn:al of ashestosis, but the _‘
. 1notlhugln the upper mne=su1..r;c<ted<uper- :

- n wuspicion of super-ndded tuberculous
This girl-- soméwhﬁ.l cén‘a—rs'éfthan'us;l:ml, and tended to

= Expector'\tlonuasthrcmel} scnnt) but.

" purulent.
. caotly ahsent,

__ Clinteal Eramivatinne.—The chest exln:ni:_

S (1
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resth sounds were diminishe

at hoth Lases, where fine, dry, crackling :
rides were henrd, extending well up into the S
‘axillne. The expirutory sounds were pro-
longed in the upper zone; and a few p]cuml
friction sounds were heard at the left huse..
“X.ray examination in April, 1932, re—"
vealed festricted mov ement of hoth EIdE: of "
the flmphrnqm. will ‘evidence “of pleurnl
_thickening 2t ln;lh i = The rtighd lung -
h]lU\\E(I h.x.sal ﬁbros;s, with eharacteristic :""'-
“punctate mottling of the lgwer zones,

The"
" left lung showed ﬂbrums and mottling of the ;
“The’ motklmg whs’ i

Fr6. 1.—Case 2. Asbestosm bodles in

clumps :n the sputum el

conglomerate in the left middle zone, where
_there was a suggestion of tubercu!ous mﬁl- -
Ctratiomii e ho- Sno e mmem o
the trace present was tenacious and mucos
Tubercle harilli were persist- oo
hut ashestnsis l)Odl("! “and”
_fibresa were present. Ata ‘-uhqequent\. -ray -
~examination in Jnnuar_\ 1933, th(. motthng"--'
"~ detected definilely indicated an imcreased =
“spread of the Fbrotic condition in hoth”™ == -
lungs during mmp'nr.mwl) ehort period; - N o -
the middle zones of buth 1ung5 were pow T T T
completely involved; but there” Wds Tnio -
_definite evidence of mﬂltluhon
Dingnosis. ——TLH case shows definite and
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Tlr‘ 2.—Cnsc? T‘m: nunchlo mntthm., distributed i in nll zones, t.he. apices remalmn;, I'ree (stagc.4)
the lelt :nfn(‘lwwul o resian is sugeestive of a cavity, i

Sume paticnt some 14 manths later.

L
htlst't]n 1p|»enmnrt‘s are th
er uloua l_nlcclmn ’I'he

Thcro is very definile extension ol' the dmcu.ac EERY 4

g, 3.—Casc 2.
bath lungs suggesta the posalblllty of a supemddeﬂ tul

ical of ashestosis, “the mottling in the upper zones of
-annulnr sh'ulm\ in. t.he left infruclavicular rcgmn is now very well deﬁned

,,,.“Ip,nw ”mrn rrh pl*l'l"ﬂlfflr L ;
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'Note the mottling in the tight lower zone anid leit n

4. The same palient some 9 months Iunter,

* where it hus spread into the middle zone and i3 beginning to in
1
!

C P 4w Case L
Fra. 5.~—Case 4
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L ‘Tm: ](JUI{I\AL'OF. l\DUSTRIAL HYGIENE
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{on

m 1955 tlmn 9 months

" oecur,

'tous
- may often be detected chmc']liy and
Slm radlolog;cally T

PATHOLOG]CAL rEATUI[‘ES

uru:ﬂl) Eunsﬁlcmblv

"I‘he bn-:nq nf 1he lungs ‘are usuallv
firmly adherent to the dmphmgm i
““Bronchiectasis s fairly Common;
bronchiectatic  cavities
Specimens  oflen  show a
honeycomb appearance of the lung.
Us uaily the lungs are firm on palpa-

“tion, tough, and. airless; the areas of ™

_densc fibrosis show greyish-black mot-

~ tling owing to carbon immobilization.’

The upper lobes, by contrast, may be.
_spongy, crepitant, and emplnsema-
this compensatory emphysema

Microscopic appearunces. —The in-

" terslitial tissue of the lungs is every-
~where increased, =0 muceh so that in

some cases the alveclar siructure can

_no longer be detected; it is completely .
.. obliterated; but in other areas there is -
_ _' evidence of compensatory emphysema.
- Indeed, although fibrosis way appear
_ _to the naked eye to have cseaped the
=2 apices, much fibrosis may be scen in .
In and around .
the densely fibrous areas, asbestosis '+

them on lung scetion,

_bodies are found in profusicn; they
_ tend to occur in md..xlly .umnged

©7 chumps. . i oo
Carbon pigment is present in \nry-
lng quantities. Advanced areas of

~ fibrosis can be found, associated with
dilated bronehioles and bronchieetatic -

ST am indebied to Professor M. J. Slewnrt

for his \':_Lluable help in this section. -

progrcé:we Eprcnd ol‘ fibrosis m hnth Iungs— chun;,e i
e _broc:s mﬂ‘ummtor) catarrhal ch:mgcs -“~

* e s e ma

- "lfacroscoprc appemanrfn —The vis=-

sometimes

In addition o 1he dcnqc ﬁ—ﬂ

~“may-be observed, with (lcsqmnnhon
of alveoiar and bronchiolar epithe- -
lium, 'and thickening of the alveolar ==
_nnd bronchiolar walls, Here asbcsto

-:s bod:cs tend ‘ro be fe\»er m uumber -

T weak

Tupper
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ce!ls, and tcrmcd tllem"'“asbestém
giant cells,” suggests that they present -
an attempt to destroy_ the asbestos -
fibres by phagocytosis. * These giant -
cei}s are Lurger than tuberculosis giant -
“cells; their Lyiuplaam has a stippled =~
_and ngmented appcarance, in contrast -
with the structureless easeating ap- -
pcmance of tubcreulosis ;:mnt cells

* Case 4.;-A female, aged 31:  This woman
worked in an asbeslos factoery, maukiog mat-
trches from 1919 to 1922. She hud previ-

' ously Leén heeslthy, and there was no
“tuherculosis in the furiily,  After 2 years’
work in the factory. she began to feel lun- _ _
guid, to lase her appetite, and to develop
a cough. As the work did not seem to
ngree with her, she left the factery and went =
into domestic service; but she has never. =
felt well, . Every. winter she has had 2 i
{roublesome cough, with shortness of hreath

. on exertion, and has been easily [atigued.

Early in 1931 she consulted a doetor, who

notified her zs suflering frorn puimnn\r}

Tuberculdsid;

Clinical condition.—\When scen she was - -

Tobviously ill thin and wasied, very dysp- -
““noeie, while ber face was somewhat eyva-— -
“nosed. Sputum contained tubercie hacilli

" and ashestosis bodies, which were found in-

. .
i wdenee of

upper and u

it the left uyy
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clumps un vne ueeasion. - - - _1_'"

There were physical signs in the hm;,s of -
advanced phthisis, with cavitation in _the
left upper lobe, and, some months later, -~

=, mR

definite physical signs appeared in the--— = —
rizht upper lobe. At the bases physieal . Coz L

“ kigns of a hasal fibrosis, comnpatible with _l; .
_nshestorir, could he ;]::L_cc_tgd,__‘.'iz.;.—dqll_g;es_g_,_' s
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T uppcr ioncs.

_the left uppt_.*_r_;qn.,.

. FI[‘!.

_-sions, exgept ab the extreme hase,

The *igng were, hm\cvcr,
overwhelmingly those of tuhcrru]oms_: )
An X-ray cxamination in April, 1931,

.' shuwed definitely restricted dis |phrngmnhc

mavements on hoth sides.” - There Wak gome |

doraal doolivsis] the henrt tcndmz to he i llJ. -

the Iwllow of the cwcu\-lly' TThe {rachen >

Swas drawn to he left.  The right lupg, was ... at the ¢xtreme apex..

élear, whilst the Jeft lurig showed" definite =
ev]dnme of tnhl.rcu]mm 1nﬁ|trnhnn of the

“"upper and middle zones, w ith cavitation in’
._:I_'_herg wag ey ldqncgv .

oI

1

" T

is-

Fr5.6.—Cuse 4. Toreign hody giant cell.
Note nshcstos hody w:thm the cell. -

of hilateral hasal ﬁbrusts, with p[cural
invulvement of the left hase,
The patient had institutional ¢reatment in

- - hospital and at a sanatorium for 6 months,
In June, 1032, she discharged herself from

‘the sunatorium and went home; she waas

" then acutely ill, und had advanced physical
T eigns of tuberculesis in both lungs. She

_died on August 30th, 1932, .

Post martem examination was m'lde by
I'r. 8. R. Gloyne whose findinga were
a3 follows: the left pleural sae was found
ta lbe completely ohliterated by adhe-
where
there was a small [ree soec with greatly

.. clumps, radially arranged.

Copening.

“Eiones, which “on “repuration” showed !ung
~immedintél¥ Venenth the vistéral” pleural
nttnchmcnt but there was no pncumothorax

dmphrngrﬁ.:
- The right’ pIL ura <haw f‘:Uuu"!: adhesions = =
Over the middie of
Cihe upiper lobe was a denﬁlffz?u}_&im uf old
_ pleviriay with tage of plastielymph attached

‘to it Ilere and there ihe visceral pleurn

shm\ed w h1tn plaqucs of th Lencd plcurn —

The dinpliragmatic plenra woa .
thirkened nnd rnmpletely ndhurcnt to tha"'

Document hﬁEJD\)U PRA
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Fto. 7.—Casc 4. 1 iffus
ashestos fibrotis with nshestoris hodics in
(Low power.).

espcci.nlly vver the npper lobe, “There was

" one thickened noedule in the diaphraginatie

pleura with adhesions to the diuplragm.
The left lung shnawed dense urens of ne-
hestosis, almast cunfiuent in the lawer loke.

Sectivn show'ng diffuse .

The upper lobe was completely invelved in

tuberculusis wath several ragmed cavities,

and was practically destroved by the cavi- . -

ties, The lovwer Iobie shuwed a few raseous
tubereles;

" was breaking duwn to forin a smnall cavity.

.~ of aghestosis,

thickened pleura containing yellowish tu-

) bercles, nnd cme:ed here and there \uth._

The right lnee alo shawed extensive areas

punmierous cimeous Jdeposits of Labercle from
the size of a pea to that of & walnut.
d]e and lower

tn the upper part one of these

In the upper lobe there were

Mid- :o
lobes nlso showed a few-




TTminuie disereet. n;._h_ﬂi:i_‘bf ,ffub_éx_'i.-l‘,:.:
., lesiong i in any other system.

Digarueis.—Whilst the m[.,ns of tubercu- '

Tosis tended to mask those of ::'-\hestn:m
there was little doubt that this pase was, in

_".,-,_' *, ,.0ll probability, originally a cuse of pure~ (ll) 1])03' have been found in Hie fe-_:

. puimonary 'mhnstuqm _eomplicated” hy "an
lad\nnned degree . of tuhcrrulmls Post

_&dvanced nsbestosis in both lungs; c]umped
_bodies of usbedlusis had been nbrérved i .
_the alveoli and o “one orc.mon in the -

Asassmsxs Bomas

H:ghly chalaclenstlc go]den }e[low
bodies are found in the sputum and -
fibrosed lungs of asbestos workers. -
They have been present in all autopsies
upon cases of pu[monary asbestosis.
They vary ia size and shape; DLut,
'char'lctenctlcall}, they have buibous
enlargements at the extremities, with
" regularly or irregularly segmented
- body, resembling dumb-bells; when
- Iractured they are club-shaped. The
= “appearance of fully formed hodies has
_been_aptly compared by Gloyne to
"beads on a necklace; the bends vary in
size, ‘and represent the irreguiarly
’ “segmented body. These bodies have
" been found by various observers to
“vary in length from 20 to over 200
microns. An ashestos fibre forms
- the centyal core of each boady, andean
-~ _frequently be__dciceled (10). The
- golden-yellow material cov ering each
- Glre contains an iron subst ance, which
- opives a pru“mn blue reaction: prab-
. -.ably it7is"a silicate, “which prolects
__"jhu fibre from further c]nnge Whea
~laified with amimonium sulfide, the
~Geniral core of an asbestos fbre stains
-2~ lightly apainst a well stained body. '

——~ - Asbestosis bodies “are” probubly g

*Lestos fibres which have beeume coated

mth colloul 1[ gnld(-u )ollu“ matenal

mL Juun\m OF L\memu m(‘n::\' RRCET .;'“

. —'sml) lb]\’ iron s:llc ltc—dmm (l hum

: * swhich raiscs the uestion as Lo how
“mortent exnminztion uf tbe ]ungs_ghuucd ‘ A

: ph.lrrucyhc cells.  The bodies have:

~inal lymph glands (M. J. Stewart,

“without staining as golden-yeilow

- acid, giving prussian blue reaction, and

- either singly or in clumps, and may

_Aappears Lo show a fendeney to vary

* body tissues, oxyhaemaglobin being =

the chief source.  In addition to ])(-m;, ’ o

* found in the sputuin and lung juice, - .-

“ces (12), and ev en in the. splech, (13)7

“they grunnd ncccss to this nrb m Pre
sumab[y they travelled either by emn<
-.bolic spread in the blood stream, or by _

also been found in the upper abdoin-~
personal comunication).

‘The presence of asbeslosis bodies in- '
“the feces is as pointed out by Gloyne

of practical value where no sputum is - --_-——-'_ '

available, since, as in cuses of phthisis, ’i_
‘the sputum may have heen sw ‘1110\wd
rather than coughed up.. o
. The bodies are best secn with an il -~
immersion lens, and show up clearly

structures. They ecan, however be
stained by hacmotox)lm by potas- ~
sium ferrocyanide, and hydroehlorie -

by ammoniuin sulfide. :
Asbestosis bodies in .cImnps.—The ’
bodics may be found in the lung tissue

veeur similarly in the sputum, al-
though they more usually are found in =~ _

the sputum singly or in groups of two - —o-7%

or three. The bodies fend to be

scanly if there is little branclial seere- -
Ction; and, given a pu'monary fbrosis, ,
_the profusion of bedies in the sputum . ..o

directly with the extent of the disease.
When the bodies are iore nhundant in
the sputuin, they may oceurin radially —
arranged clumps; such an occurrerice o
indicates disintegration of Jung tissue - L=
b\' mther SHuple suppurntn e bmncho-

o pnonnmnm
_ infection (1

bodics in clu:
~_parable to th
" in phthisis (

o2, What hay
bestes bm.L'e'
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_A-"“pnr:umonm, or- qecund"ny fnb"rcuiuus plcsence of 1—1)09{(»-15 bodicsm ﬁputum
mfecngu (14 i _’lJus occurrcncc of indicates merely exposure to ashestos ~
. dust; it cannot alone jistifly o diagno-’
' pqrqbic to the pregence @ of e]ast!c ithIle sis of pulimonary asbestosis. A ding- -
ln phthisis (M, Jd. Stewnrt) sz - nosis of A diseased condition of the-
Z=zs==t What ha\L been C'l”(‘d pqcudo as- .-.lungs dcpcnds upon .the _cumulative’
= """"‘—""""bcswc bodies’ (15) have recently. becn _findings of:'(a) cxposure to asbestos®
= recorded e found in the Iunga of g coll- “~dust: "(b)-clinical evidence of pulmon
;nuner“uxkanglntlxcmmcsqu abama; &l)’ﬁblusls {c) ra_dlolog _alewdence ofZ
“who liad never worked in aebeqtnq and ﬁue dlﬁuse,__ p_u[monary ﬁbroms and
“of n Lancashire. coal-mmer Appar- (d) asbestosn bodies in sputum fcccg
-'cutly other dusls may s:mu!ate asbes- -.0T. Iung tissue. :
tos fibres, and lead to sumiur renc- o Itis a%tomchmg how asbcstos s bod-“ ,
ticus with the lung tissues.  ~ ies persist in the sputum for},ears even -
A recent observation by Kettle (16)  despite short, pcrmds of exposure. In.-
is mtorcmng and notewmthy in this one case a patient” was exposed Lo as-~
“conneetions . UIIE 7T TS - bestds dust for 1 year; vet the bodies
= Lo ;—' were present in the sputun 14 years -
.-Cr}:i.tnllinz ;ilica hem;ily rcoa_t.ced “:;;h ,‘Iater In another case, exposed to the
i sili 30.9 per cent.; ferric oxi - -
;:JU;I p(cr czt:,t; and'injeclcd into the tissue; _dust for E’.m:" 10 weeks, the bodics were.
nppeared to be as inert os pure ferric oxide . Rresent in “h_e Eputqr_n_-S ycars lﬂf-?f'- _
“itzelf. It would appesr that the silica is ‘lpp.’ll‘entlj once the bodiCS arcformed,
" preveuted from gning into solution by its “unless they are’ carried away or ex- a
© . very ndequate coatmg of 1nsoluble ferric creted in the =putum, they remain in

oxide, I - ,/ ’
This ohservation has an m:purf.ant hear- the lungs more or less permanently
I :thout bc:ng d:s:ol\ ed

" ing on pulmonary ashestosia, - - .
. The fumniliar asbestosis bodies appear to
“eonsist of usbestos spicules which have
_ breome coated with iron. They are insol-
“uble and remain for many years spparently
t- - quicscent in the pulinanary tissue and alve- -
oli.  They are not furmed, however, imme-
diztely the usbestos enters the body, but
only slter un interval of sone weeks, and
Cpresumnbly dainnze to the lung occurs as -
the reutt of solution from the surface of the |

M

:‘hﬁrrqp;mmmnh

Aty

Case 5.—Female, aged 84. She was en-
geged-in oo nshestos factory from 1911 to ..
1917, She was first seen in Septermber, 1930
for a slight cough, which bad persisted for’
some yeurs. The cough had troubjed ler

scriousiy during the previous 9 montbs,
" when she had recommenced work at the fac-
tory, afler being away for some cighteen —— -
spirnle hefore it is ren(!ered mcrt. bY the | YeRrs. Th?re had bheen dyspnoea ““i? the .=
conting of iran - - A cough, which had herome progressively --
-, ' - e woom o worse, and was murked on e\ertion, Dur-i-_- e
 Kettle records the fuet Ahat é_ebé§f6~  ing the next 4 months there was uat muc - s
lous of weighit ) the cough persizled, willisowe -~ .
:"‘ bodies “'J”‘l('d ”“-U ﬂlc ‘:ch_ut_ﬂn' :hmuco puru]ent expecturntion, hail an vunre.
cous tissues of mice nre 2s inert and  in 24 hours; it was never hlood-stained.
harmiless as the iron coated erystals of There were severe night sweats, nnd the

silica.  This protective action of the appetite wus poar, Lassitude was present..

.y —-ABhestos corns were present, especinlly on-
cuiluid substanee is 3 poin sid-—= '
D tofc cons onsid the haud und eibow,

cr'lblc nferest.. .- LiolIT 0 Clindeal ezaminalion. —Dhysical sivns in .
Asbc*!a\rﬂ' budles m *putum —The the chest were mainly al.the base, and L\.pi- o
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i ‘-"-"E'_f ‘mmm——.——.-
Tv—nr iy o 5y




LoE
: Liiz o Documen{hos{e’d ‘ngDQU PRA
: - : T3E0-6757-4056°b76(-aa042870583b
= ;c:ﬂ ki those ofn h;lniornl pulmonau fiirosis, T _bodics in c[u)npg, hiiF}{é\"Wﬂqu&’i,CQﬂEW %%Wenw'ewef_asﬁ"ﬂd-'fé% e -
o thh pleural tlnd.enmg at the nL,hL hase, -'7_ arapid, éomplicating tuberculons Process. :
T .-\ ray examination disclosed some geolios - - X-rayexamination now showed restricted.

T “eis,’ “With deren cnmc‘ut) to the left the , movementol the right side of the dinphrugn, ]
-- = hearttended tolicin the hollow of thecurve, - und increased fibrosis at the right hose. Qn -
iy Muvement of the right side_of_the'dia-"" the ]eft side Lliere was infiltration of the--

- _ -_phragm \\wt rc-ﬁtnctcd Qu the right eide upper and middle zones, with excavntmn m.

e — Lliere was evidence of pleurql thickening 1t, the ipper zone 2 1\1_ti1 pim:rui iny olvem*nt

"'the_lu_L, with [o%ering and’ T.Lil‘L(-n.ng w
ST thc mtc: Iobur septum. = The basal inw\r

: '1-1 nrx"mniL\, 16
“ol"pire pu!monnry e.'-'beﬁtw-!s, cumplicated
- Inter b_‘y tub‘rculu;xa Here the tubereules

il L

S

grees -

-

I‘.he Teft side gome fibrozis was delected at  sis was implanted upon an asbestosis. The . —
the bhase, - - clumping of the nshestasis bodies ldieates
" The tenadious muco- purulent sputumwas dmntegmhon of fung tissue, o
-found to contain numerous and mixed ‘ ) ; h
“organisma, mainly baciilus {riedinnder and (‘n'e 8—4 male, aged 43 This man -
.. Dnrumocoecus, No tubercle hacilli were - worked us s card-room supermlan-lentm no 7
_found; Ashestos ﬁbrcs and  ashestosis™™ "asbestos factory for § yenura, 1920 Lo 1929,
'odica were present.” - = - < . His work brought hin into coutael with a
: Albsymptams had become much agpra= " high concentration of dust. Ile remained R
“wvated by July, 1832, and the weight had [rae from chest trouble until 1924, when he
dropped from 113 1b. to 96 Ib. TlLe pulse  became conseious of mild d_vspnoen on cxer-
wns rapid, and there was evening pyrexial  tion, with an irritating, dry cough, The
-<"-- Sputum Increased in amount; and tuhercle_"svmptonge'w “gradually worse, until in
. bncilli were found in October, 1932, after - 1978 he was 50 breathless on the slightest
;:71 freq_uent exmmnipstions: Ashestoms bodlcs ~ exertion that he wae compelled in Octaber .
of great variety were present, with defintie_ to cease work he was then conﬁucd to bed . :
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Fira. 9.—Cuse 5. © Nate the eharacteristic mottling with ‘bilaternl basal
thirkencid and below its norinnd poeition, having been drawn down by the basal f

© trition of the'parench
Fia. 10.—Cuse 5.°
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- becntse 4f right.x
DOW wuffcred (g

—Valy, 1935
tided pleural ¢ Fusion.s. He
M progressive anorexia nnd

lff:;}-exztrlaitxntio'n ‘sl‘m.\yor.l t he_rini:!. :din:_

denee ol o ri
-phragm aluyost rompletely obirurad,

ow » ‘while : B with advan
) pu_l'pltntiuns;he Wus hreulhluvs even nt rest; the Mmovements of the Je{t_.u-crc very re. ' tosie.  Tul
T S the face wasg c¥anosed, with an enrthy com- Stricted., Tha truchen

‘ was slightly drpwy - -
S " " plexion; he

wa3 obviously wasled, wnd his _averto the right Tlerewasa dense dpacily:
fullen from 203 1b. to 131 b= aver the greater part of Lhe‘right'-lremi__:“
resent.” thorax, cousistent with AN eheyéted effinin
v ] iﬁi,_'pgn:timt..a .{!Ipplf@n_ WBE FeRnOIEr ]

* the pus, 1l
CRLraW gaboy
dene by mc
T LNaguusde
- medvanced r
* cated by tub
there was sos
- R =

e

ase 6. Showing nshestosis hodies jn o
the long curled hody,
raphs of ashestosis hodie

B,

umps. Tbe central a3hiestos finre j5 . o
(I am indebted to rof. Matthew J, <y

. ! 1 vevart fur the-
1 clmups i Cnses 5 agd 6.).° - -

“istin fine punetate mattiing, iy,
. lower and middle zones, -
Breath Numeroug 2shestns

e Menf B the Tt huee WAR Very rastriefed fviog the .-

S Lhere 85 duiluess over the whole Gf tie”
—— right=chest apd the left’ hage.
- —Z7 sounds were diminished

“inee the ashes

r'!lnnp‘.

. . ‘ Clune 7o
15 bodics, hat], singly " l

; ! . - yrore eld. T
over the wlole of apq In clumps, were found in the sputin; - o ;‘:u”" ex in g
i ) . . - L. [ & 11
the right chest, and some fine rifes werg. but repeated examinaticns for tylerele by T
heard at the haee, The breath sounds over

- —citli were nepgtive .\'c\:crl!xclrv==, exwimi-
— = the left chasi were cuarse, and (he expirg” nation of pleura] Ayig

showed it to he g clenr
. tionwge deﬁnito])'gllulnnged. Fine, cliarac.. . tuberculous exudate, '
—=- leristie, erackling riles were hearg over the

-2 defthase nng g the axilla; - . - '

) “pent the preat.
’ ol CXpeesed o by

o . tite,  Fla gey el
‘ : | - Lo L E L ing dysproes o,
Thiz pationt dicd on Peliruary 11, 1933, s . ,n:,,l}”lof :\1,;, I
T A Sutopsy by Dr, 8. R, Gln_% ne chowed eviz_ . ated. The Ay
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donce of Ll‘i‘1|=]lt-"l(|(.d tulere U]nuk crnp) ema
-wilh m]\'un:rnl Filutersl pubimonnry wsless "

Tuhercule 3l'|(i][i were found in

tnﬂlﬂ.

S Zothe p'us the fluid of which wae clesr und

" slraw . coloured \'.lwn-n ]nru(cnt{_sl:. was

a— " I

dum‘byme R -
= Diagnosis.—The case was clc:-.r_ly one nf

> advanced pulmnn;{;}?--uelmestn=1= compli-’
,cnted h\ t.uhcr. ..inun pI(‘urin} A] parcutly

_ond _Jungs_(through_the murtcby'of Dr. 7

tlmt 1]10 dug wi ]c:,halleg inits m\g infers”

.est.” The thoracic organs, traches, _heart,

Kerr whe obtained them for me) were-

_ kindly examined by Dr, N. Schuster, w hose e
ﬁndlngs have been reportedt elsewlere (8) - "':--
but may_bu briefly summarizag here - ‘
: Thc:"macroccol)ir .1p_pe'1r-mces sht.:mo::d’L
hal, whilsblhere woas nosigoof neute pl?u
nav thergé was s ener_! up:cxtv.n{ the vis.

== -...-a...ua.. Py

tcgrmun of lunb tissue,

Tre. 12, —chc 7.

ince the mhrvtmm 1'\0(.!1("z were found m

]U!H'!" "

f-ﬂf =i ruuyh ha:rcd {crrxcr riog, 10
cars ulri’

purpuses in an ashestos factory, where lie
—zpent the greater part of his life, snd was
- exposand b nnductys dust dering most of the
time. 1lc develuped a cough, nnd inereps-
g dy=pnoca for 2 yveare, duriog the last 6

: mom]w of whieh e ||ocamc thinund emaci-

ntcd Thc dyspnoea becane so distressing

ﬂiacrowop:c nppearance of dog s lung -

This terrier was kept far ratting

ceral plcura,_\uth patches ol lornhzed
~ pléural thickening, and hands of adhesions.-
betweenthe lubes, Thelungs had lost their-=
‘usual spongy consisiency; on section there’ R,
was evidence of diffuse fibrosis under the. -
‘pleura.  The bronchinles were dilated; car =
“hon pigment was to be” seeli” méabléred T
througheut the lung, Evidenece of any. f.
acute inflammatory process w 'Lsmmplt-iely T
al:sent, - )

. Microscopic cxami:mlinn revenled much

=
Ut 1Y A%l R ﬁww_ g
ey T T D - -
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e saiic conditions ua foundiin the humnn- uf o grey rat caughit bo an asliestos Tuctory,
subjeet. " Clironie interstitinl fibrosis of L7 premises,” L = e t- s

=37 July, 1933]

S feature in o

ﬂnc'di!!use"i}uturi_.wifh'";ii]r!Lnticln, of the ..

: ‘ Although e Jung c]mﬁgcs in t-he. citke ¢;f't._" cosis.
"2 Dronchivles v prosent.. Fiirea U['u,,.[“.ﬁ_“ this dog were closely ullied fo those of qse. 2. 7 - . __Recent]y,
... tos were seen in large numbers, Loth in bestosis | > B

n the human lung, two noteworthys- =
features’ were absent—ashostusis bediea; -
und . evidence ol mcute infiammatiga ="y
’ pdss'ib]é_.'l"e]ui-innship‘!:rptu-er_-n the formating?

- the olveoli and interstitinl tissue of "all.
. parts of f{he luing. - The filres Tories
:ponded . exactly,” under the microscope
- wilh 1€ 2 ppearance of Jure agheslus afier: .- of asbeslosis bodiés atid an scute inflnmmeg:
t h."zd heen crushed.. But'ﬁﬁ_;\__sl'_ieetjm_is::‘;1..:.1-_:;*’éxuduLéimight."'.-iuggcét. itzelf] had—ngt
Lodies werd found; this important negative - asbestosis bodies heen found experimentally..
fuet was -,:nﬁﬁrmed by Professor M. J. - in guinea pigs in the absence br'.;m.‘;.; it
E;tc\\:hrt'gnd Dr. Gloyne. The former, in=~ ‘ciable infammation (D apparently they
deed. informs me that he has recently made—

.~ (16) working
* mals, finds th
. belong {67a
__which prodin
T Tidto tho s
= both produsr
- sis, and bot), -
cle bacilli: -
seem to gu;
work, as the:
increasing nu
losis are beio-
~ to asbestos d.
be met with
7 workers at m
~_they tend
those who hn
tending clinie
(17) in 1930, 4
of tuberculosi
471 asbestos ©
und formed {1
was no outst:
tubureulesis
On the other |
{15}yin 1031, =
of tubereulosis
In a serics of
awd nmong 35
rofoerpe] (o in -

LT e e . Fie, 14.—Case. 7, Foreign body ciant R
FY6. 13.—Case 7. Section of dog's jung “celi. Note coarse stippled pigmentod ap- .

‘shewing asbestos fibres, (Microphetograph:  pearance, The resenee of ashestos filires,
by Dr. Sc_huster.) ST :

represented by fine lines cam just he seon
L ce o R T ' .~ (Microphoatograph by Dr. iy Susmun,
S e T e : Patholagiesl Department, Manchester Uni.
— 20 exumination of angther dog, “which versity.). oo - o <
- &tayed from 7 B-m. to 7 a.m. in an ashestos | s A A
__ faftory fGr over § years, and

. ) n . . - Inspeetnr of
at deatly wag .- N . . Co- 2
- e E TvsercrLosts Risk In . .
.;,;1?* years oid. Here also he wag unable to . . _ TH S0 Aspr s - R o — -—. {ubereulosis =
=—=—-- find any nchestosis bodies, and only 5 fep= > 3 G000 e P e S teminal facty
ishéstos filires were present; Apjmrént]y' T . : T s

—_thizzccond dogdid ot have the Same appor._-=: _PI}U})BFCUIO:S;.S._%kg?‘qii%!])ﬁ;?cggl};.s'ed:
‘tunity3s the first of inhaling asbestqs dust,~ {-1_5 the Enus{ S?nous._ns. ‘o _"\ 1‘[c N S_l,_lE(l'_
- since it-wus only at the factory with the . tic patients are exposed; b€ the ques-
" “night watchman, o tion of tuberculosis complicating as-- -~
f"_"'.'__-'_'_. " This alsenee of nsbesgosia _ho:lies was  bestosis has remained rather an open
- 77 alse observed hy Stewart in Srats from en 0 Until recently, the opinion was ™
T ashestus faclory, zithough bres vere pres- held that bereulosis ! lieat
.- entin the lungs. Gloyne, huwever, aitee DL 3.[ or tu Cl_"C‘_{O-'*‘-‘*Q. Cuinplicate o
T 7. Tcureful search, has found one el body, ~ Ashestosis was comparatively rare,
. -~ togcther with nuerous Bbres, in the lungs  and (his was regarded as a distinetive ™

sevenieen of o
= usbostosts, the
- oot 8t work, =
"~ which four we;

DR L= L 2 3

_ tases who hagd

tos ;!ust. for 1M




fc.lLure iy cuntm dlalluchuu to 5111-

T —— o — ks

cosm,_;._'."":___ LT L
" Recenlly, however Plui'e sor Kel&]e,

_ nmls, ﬁnds that slhca and asbestos dusts

rhlcb pmduce Iemons when mtroduced

seem to ‘support  thig e\penrnenta
~“work, as there is little doubt that an
' increasing number of cases of tubercu-
Jo._m are being seen in subjects exposed
. to asbcstos dust.” Such cases may not.
" bé mect with in an examination of
_workers at work with no symptoms
—they tend rather to be seen among’
= those who have left work and are at-
{endmﬂ' clinics. Hence Merenether

m}.s 1o “outstanding suscept:blhty to
~{uberculosis “ among these workers.’
O the other hand, Wood and Gloyne,
__ 18) in 1931, were able to trace 12 cases
- of luberculocls 10 of which were active,
in o ccries of 57 cases of asbestosxs,
: and among 35 deaths from ashestosis
—- nelerrcd fo in the Report of the Chief
—=_Inspecior of Factories for 1931, (19)
~ tubereulesis was a comp]:mtmg or’
T tcrm nal factor in 11 cases. Among
eoventeen of my own definile cases of
Aa'tbce[«)._h the majorily of whom were
— not at Y'-Ol']\, six had tuberculosm of
nluch four were active,” ~7 LS
A typical lesion of mild activity, -

s mth an carly stage of pulmnmry A~
,___“‘——be____ stosis;” WA piesent in 608 of my

f'\

— i
ok i

_‘l-_d:¢--

T

~ =

- eascs who hud been exposed to ﬂcbes-_
‘_:05 dust I’ur 10 3Lars but the work

lU\'A]{Y A‘\BEQ T O‘*IS

(16) working e).penmcnta!ly with ani--

“into L.ze_ subcut&neuus !.i"“‘ULS, Lh:.}"

‘ #bcrm]ocls may remain quiescent- jr
cle bacnlix Chmca.l ev1dence “ould - splte of exposure to asbestos dust:isz=

'_ no mlcroscoplc ‘evidence of lung tuber-*
_may be found lnstologlcally FERI
show that tuberculosis, as a complica~ . -

" tion of asbestosis, is by 00 means un-
- common; the risk may or may not be

_what preventlve mensures should _ be.-.

Nl

- Htp:

\\lnch commtcd in cmhng le nd pr;:s_,. .
" “did not entail exposure to high dust 72270
concenirations.  Tubercle baciili and-"-""---
_asbestosis bodies have been found in - .
fputum. This case has been watched - -
Cfor 3 yedrs, during whlch the tubercu.
10515 Las remained statmmry - In this
~connection’. Wood “and” Gloytie” (18)7
-liye pointed out that ~obolescent, tus

- Another casc, onc of pure pu!momr)
asbest051s (case 5) under my care has,™
“during the last few months, developed
_pulmonary tuberculosis, which I can--"-_-f =
_say ‘quite "définitely, from c!imcal _____
_radiological, and sputum controls, ha.s -
becn implanted upon the asbestosis -
T with dccxded agoravation of all symp-" :
toms. Among my series, serial skia~" - ¥ R
grams_raise the suspicion of supcr—-- TR
. added tubercuious infiliratiod " in 2
cases. I am further informéd by Pro: =
fessor Si,ewart that at zutopsy, when

citlosis has been ghserv ed, tubercu!osxs

My own limited expérience tends to

equal Lo tlmt in silicosis; but that there
is a risk, the evidence quoted, and my B
own observations, appear to establish —- -
beyond doubt. Other thingsapart, re-
cognition of the cxislence of thistekis =

an lmportant factor when c011-=1denugf_--'_-‘ T

_taken to control lhls occupatmnai - - -
~disease. The existence of this risk:
- establishes that no person with tuber-
culoqs in any_ forrn should be HHO“EL

one in v.hom tubcrcu‘o sis at o lntcr
stage is detectcd be pex mitled to con-
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lhe n=k horels )
.xs well a8 1o

: tmuem ihemdustry
---“-'_""7‘—'-‘* “to the-oiher \\m'ke:'q
L themselves N

“mopary fibrosis as the result either of
" actual mechanical trauma, or of a toxic.
=7 effect comparab]e to that exerted by
____snhca. in cases of silicosis; asbestosis’
—-._bodies appear to lie incrt in the tissues.
The dust particles, once they have
~ gained access, continue to injure the--
" lungs, and the disease is a progressive

" ' obe, which, if sufficient dust is present,

"2 % 7 by some intercurrent complication,
" " such as acute broncho pneumoma or
.= _ phthisis. . T
. 277 Symptoms of pulmonary asbestosis
| T “'z5 a general rule first appear some 5 to
" 15 years after the ﬁrot exposure to

the nature and concentration of the
.- dust; in one of my cases symploms
T developed within 1 year after exposure
;'commenced but in other cases, ex-
™ posed to & minimum of dust, no symp--
~“toms have dcveioped W]thln 10 years
—-'-‘:_- of the first exposure. .7 1.
- In zn established case_of asbestosis
~_ with symptoms, the dyspnoes is usu-
_ _ ally out of proportion to the clinical
fndings as regards ﬁproczs, while iz a
" cnse of silicosis, one has the impression
" that dyspnoca, cven técugh thé clinic=:
“- =1 .. -7 becomes manifest only on exertion. _: -

Agam & case of cnmple elhcoczs o:’ten

o -

. Ss cyancmc cma.cmted nmnous, nnd‘ .
‘_nfton obv musly going dow nhill: = Suel, -

] that th:s penod is. onIy one half of that -v.ord "=uﬁ'crer be apphed t9_anyone
-i N —_——

7. Clinical, radiological, and pathologi-
88 & VCry® serious pneurhoconiosis.’

_ ends fatally, the end being determined

" ings of fine, diffuse, pulmonhry fibrosis

cal fndings of fbrosis are advanced, .

puimonzu'y ﬁbrosm dependlng upon Yo

Iooks “cll dcdnrcs Lhnt Le is wel] and o
‘is even of'fuu!cd when any reflection iz

cast upon the soundness of his lungs.
In contrast to this, a case of asbestosis

ben 15 the, chmc'd pictu (}Eh(‘.‘_'_ﬁ&&te

L S
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() Jength :.r;
and concenirn

The histok

sis are essenti
_interstitial fit

_arcas of acute

R Nt A s

cal findings of the occupational disease; -
“asbestosis, have been presented. : This -
disease must be grouped with silicosis -2

The 'wcr'mc length of employment in - _
fatal mﬂes 1s only ope- half that of -
“silicosis.t T =

A disgiiosis, which is most hkely to 7.

be made during the winter months, -
\\hen acufe respiratory complieations™
_oceur, must depend upon 2 combina-.. - -
tion of factors: (a) opportumhes for
_inhaling asbestes dust, (b) the oceur-
reoce of asbestosis bodies in the spu--
“tum, (¢} clinical and radiological fing-

commencing at the bases; the character-
istic radiological findings arc probably . -2

* the most itnportant reliable single piece ~ © '

of evidence in early diagnosis. _

The clinical features of the disease
indieate that the cncet of symptorus -
_usually oceurs after some 5 to 10 years ~
of exposure to the dust; the degree of &

bbb ra

b

" dyspnoea and emamatlon the com=’
plexion, the absence of haemoptysis, Z=

and the very scanty expectoration, are -=

all chiaracteéristic’ features
Inhalation of asbestos daat. must bo ..
expcctcd sooner or later to produce.
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(:1) len;,{h of cxpusurc, nnd_(b)_—fur_ﬁhm ¢ any chmcal s:p,mﬁc&nce - lf the
"and concentration of the dust. 5:— - bodlcs .peeur " radially n.rmnged in - -
~ The histological features of nnbcsto- clumps,- _they -SngCSt - dzsm*e"ratlon

" sis are essenlially (a.) a diffuse ‘chronie . of pulmonary tissues. -
_interstitial fibrosis. of the Iungs, with " Puhnonary asbestosxs once estmb»

“areas_of_ncute catarrhal . ch:mges and“ ]Lshed 13 A progre_ss_we discase with 27"
lreatment can only'—-r

{b} the presence of. characteristic_as--

) bad pro"novm, i
' bestosxs bodms, appearing exther singly™-"

_ The presence “of :éo}gt_ed s.abestosm Tust. ba. recLoned mth —éved th thou"h
_bodles in the sputum is indicslive 'ftlme has 3et._,tg_md1c:1t»e “hether 11;15
“merely of previous exposurt to ..sbcs--.-

less, equal to; or perhap's' cven.greaters
tos dust and does not necessanly

1 Mzm:“nmsn, E R A, AxD Pmcz, T 11,
C. W.: Réport on Effcéts of Asbestos” 77
.. Dust on the Lunge and Dust Sup- -
~Tpression in the Asbestos ladustry. . -
London, H. M. Stationery Offce,
©1930. T ’
2. Evvaax, P.: Reports on Cases of Pul-
E  monary Asbestosis. Proc. Royal Soe. 7.
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