
PULMONARY ASBESTOSIS. ©% /) --i @, 
o> . 3 A 

./ . RADIOGRATIIC APPEARANCES IN SKIAGRAMS OF THE ClEsTS OF Vo % 
‘ L : WORKERS IN ASRESTOS. < ‘?'Q b2 11 

. 7 % e 0% ) . By W. DBunrox Woon, M'.z\., M.D., D.P.H.(Cantab), M.1.C.I.(Lond) % -3;.) ?$ ;,,:_ 58 
{ Physician to Out-patients, City u,l;omlnu Honpital for Discases of the Heart and Lungs, % 2, 2 
! Victoria Purk, 12., Consuliing Tubcrenlosis Officer to the Fssex County Council. N {?) " o 

w. . .. my first task shall be to consider snch Discarc as arise from the offentive 3 ?} ot 
Quality of the matter which tradwxmen bardle in the Way of their Dusiness. 9, 
Under this Head 1 reckon the Discasos which affect Mine-diggers and all Workmen 
who work upon Miverals," —tamazzixs oF Pabua. (1746.) 

. 

Liast year Dr. Leonard Williams, Medical Officer of 1Tealth and Tubex- 
enlosis Officer of Barking, asked me to sce several patients who had Leen 
attending A local dispensary. e had noted that though they were 
sutiering from pulmonary fibrosis the condition differed in some respects 
from that usually associated with chronic phthisis. There was in each 
case a history of exposure to asbestos dust. In only two instances bhad 
tubercle bacilli been demonstrated in the sputnm and neither £1gns noe 

. symptoms were typical of tuberculosis in the fibroid form. Despite the 
airence of the final proof that only post-mortem examination czn supply, 
a diugnosis of pulmonary ashestosis secmed to be justified in most of the 
cases. While the present investigation was procecding two usbestos 
aoikers were admitled to the Victoria Park Chest Hospital, while the cut- 
patient departinent of the swme institution supplied four more cases. 
Fifteen skingrams of the chests of asbestos workers were thus obtained. 
It is indeed strange that so little attention has been paid to the ill-eficets 
of silicosis mmony workers in ashestos, a substance well known in com- 
werce since the days of 1lippocrates. I have failed to find any mention 

ol asbestosis in standard works on pulmonary discases and few references 
to the condition are to be fonnd in recent medical literature. 

Ashestos (@afestos = unquenchable) has been described by V. I3, 
« Cooke [ 1] ns o physical paradox —a minerelogical vegetable, both fibrous 

sand crystalline, clastic and brittle.” It is one of the silicates, but as will 
' be seen later, other minerals enter into its composition. It occurs in veins 

associnted with quartz and similar rocks and is widely distributed. The 
.. best known varieties are found in Canada, Ttaly, Corsica and Sonth Afriea, 

2O but it is also fonnd in the older rock formutions of Nerth Wales and 
Ireland. ‘I'he Asbestos Mountains in what was formerly Cape Colony 

. contain & fibrous mineral of rich blue colour and beautiful texture re- : 
+ sembling strands of finely spun glass. The veins of asbestos run throngh ‘3% 
. slaty rocks mingled with jaspers and quartzites rich in magnetite and s 

“brown iron ore |2]. The variety imported from Canada is known as 
“=~white ashestos and has a silky texture. The fibres are obtained by blasting 
©'in open quarries, the fragments of vock bLeing then crushed, sercened and "% 

pulverised ). T'he crushed product is passed over a vibrating machine i 
i . and the asbestos is withdrawn by vacuum fans into special chambers. 'I'o N 

save the expense of ewrviage these preliminary stages are usually carried 
" 

—
 .

 .
 
B

 
—

 

e
 

m
ay

v 
he 

pr
ot

ec
te

d 
by

 
iaw 

T
ii
e

 
17

 
U

S
. 

C
o

d
e!

 
1

A
w

 

—
—

r—
 

—
—

_r
 T

 V
R

I
 

SP
IR

E 
A

 O
 
—

 -
 —

—
 L—

—
—

—
—

 

o
p

v-
 o

da
ad

 
A

 
v 

. 

=
 

Pulmonary asbestosis: radiographic appearances in skiagrams of the chests of workers in asbestos (1929)
ACL Doc 25330 · Page 1 of 17

Published by AsbestosClaims.Law

asbestosclaims.law/library/25330/1

https://asbestosclaims.law/library/25330/1


354 TUBERCLE [May, 1929 
out before importation. Cavding and spinning of asheslos forta ag important industry in this counbiy. In these processes silica-laden dust is generated in large guantitios. 

The heat-resisting properties of asbestos, its low thermal conductivity and partial resistance to the action of acids account for its extensive nse in modern engincering processes. It is much used for jacketing loilers ang steam pipesand in the packiny of joints, Fire-prool sheeting und curtains, feltings for roofs and foors, even fircmen's clothes have been mung. factured, and its employment in industry is likely to expand with lurther developments of the machine uge. 
Dr. W. . Cooke states that the composition of Italian and Canadian asbestos fibres is as follows :— 

Heatam titre Canaclian *liyaolite Bilica .. . oo 40 20 . 4087 Maguesia o . 4587 ay 1150 Fercous ovide ., o 0 &7 . 281 Alumina . . 2:27 . 090 Water., . . 1352 . 1355 
The high percentage of siliex will be noted. In the process of manufacture, iron is as far as possible eliminated, but Mr, 1", 1. Byrom's analysis of asbestos dust from carding rooms shows that this way be heavily impeegnated with it :— 

Finished nrticle : fron (as ferrous oxide) . 0l per cent Crude raw material, . . . . 5 oo Dust from carding room .. o . 154 e 
The effects of inhaled silica dust upon the lungs ave well known, A concise account of these is given by 1L, 11, Sayers in the Americon Jonynol of Puli’s Henlth (1], Shorter refercnces to the subject will also he found in the well-known texthooks of Norris and Landis [5], and Powell and Hartley (6. It is doubtful whether the action of silica is purely mechuaical, as precipitated silica has been found to produce a similac ¢ltect to that of the erystalline forms. 
Three deaths ozeurred wmong patients of the present serics within the last few months, One autopsy was obtained. This provided material for patholzical examinations by Dr. §. Roodhouse Gloyne. The results of this and of an investigation of the sputum of asbestos workers will form the subject of a further connaunication. 

Parnoroay or Leryvoxany Aspesiosts. 
The wacro- and microscopical appearances of the lungs of an asbestos worker have been deseribed by W. L. Cooke and Stuart MeDonald {7] [8]). I'be lungs, and particularly the right Tung, were the seat of a massive fibrosis with thickened plewta. A large cavity was present on the right side and numerous small arcas of caseation, though tuberele bacilli were not demonstrated. The interstitial fibrosis wis such as might he expected as a resalt of a combination of a pncumoconiotic condition and a chronic tuicerculous infection. 
Ancaccount of the histological appearances is given in Dr. MeDonald's paper which is ilfustrated by o series of excelient photo-micrographs. Particular attention is directed to the appearance of certain forcign bodies Iying free in the alveoli or within the large monomelear cells. Of a yellowish-brown colour with warrow segmented bodies and elubbed 
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May, 1929] PULMONARY ASBES10SIS 855 

extremities, their resemblance to minute crustacean forms was striking. 
Dr. McDonald thought they were prchably * portions of asbestos fibres in 
the process of alteration and absorption by hydrolysis either by direct 
chemical action or by enzymes.” On treatment with potassium ferrocyanide 
and hydrochloric acid the prussian-blue reaction was obtained. Tn 
specimens from the lungs of the same patient Dr. Cooke also found 
particles apparently identical with heavy brittle iron-containing fragients 
of fibre previously found by him in asbestos dust. Ile states that the 
curious bodies referred to above are not found in asbestos itself. Dr. 
M. J. Stewart [9], however, fonnd enorsous numbers of similar golden 
yellow bodies in the expressed juice from the Jungs of a patient who had 
worked in asbestos. Mheir presence in catarchal alveoli and in fibrotic 
patches in sections from the same lungs was also demonstrated. Dr.Gloyie's 
sections from the lungs of a patient in the present series (Case 7) showed 
pumerous similar bodies. Careful scarch failed to reveal any siwmilar 
forms either in smuples of raw ashestos or in the sputum of werkers. 

SvanrroMs OF PULMONARY ASBESTOSIS. 

The cardinal symptom of pulinonary ashestosis, like that of other forws 
of silicosis, is dyspnwa. The dyspnwa is progressive and in advanced 
siages of the disease may become extreme. Chest expansion may be 
reduced to one inch or even less, as in (ases V and V1 and also in the case 
Gescribed by 11. 1. Seiler [10]. The vital capacity of a patient in the 
present serics (Case J) was approximately 1,600 c.e. The dysprca may be 
accompanicd by eyanosis aud the complexion of most patients lis a slightly 
Jeaden hue. Wasting is a notable feature and may proceed to emaciation. 
As patients sutfering from fibroid phthisis are often well nourisbed, the 
degree of wasting in pneumoconiosis is & point of some diagnostic value. 

Cough is a variable symptom, but is seldom excessive and may be slight. 
Expectovation is usually moderate and may be altogether absent over lony 
periods. Particles of ashestos are apt to penetrate the superficial layers of 
the skin of the arms and legs of workers. The irritation of these causcs 
keratinisation and *“ashestos cornsTM are produced around a central core of 

* fibre. 
PPUVSICAL SIGNS. 

If pulmonary tubereulosis supervenes the signs and symptoms of this 
condition will obviously modify the clinical picture. Jn the absence of 
such a complication the physical sign< ave those of a bilateral pulmonary 
fibrosis chicfly affeeting the lung baces. The adventitious sounds have a 
dry cenchling quality snd in the axillary regions arc often superficial. 
The Intter probably have a pleural origin. A friction rub may be heard 
over the same arei. As the disease affects both lungs, cardiac displacement, 
if prescnt, is wsually slight. Iarly clubbing of the fingers may occur but 
is seldom well marked, and when seen is usually represented by slight 
swelling of the skin surronnding tLe proximal ends of the nails. 

DivvriniNtian DIsGNosts. 

Featres which serve (o distinguich ashestosis from pulmonary tuber- 
culosis, thongh i combination of the two conditions may be often suspected 
aud somctimes proved, are the Jeaden or dusky complenion, extreme 
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dyspncea, wasting or emaciation out of all proportion to physieal signs und 
the dvy quality of the adventitious sounds. These, with an absence of 
tubercle bacilli from the sputum and a history of prolonged exposure to 
asbestos dust, indicate the probable diagnosis. In oneinstance (Case V1) 
the result of sputun cxamination sugygests that tuberenlosis may have 
supervened some time alter the onset of a non-tuberculous fibrosis. 

Procxosis. 

When the disease is established the prognosis appears to be grave. As 
noted above, three of the patients of the present scries died during the 
present winter. Autopsy proved that broncho-pneumonia was the terminal 
event in one case, * bronchitis ** was given as the cause of death in another, 
while in the third it is probable that broncho-pneumonia was the proximute 
cause. 

Durarion oF Jxrosunrr 1o Asnistos Dust. 
,_ 1o the gold mines of South Alfrica the average time of exposure to 

silica dust before the developruent of pulimonary disease can be recognised 
is given by R. K. Sayers as seven and a half years [1]. A shorler period, 
even one of afew months, has resulted in pncumoconiosis where conditions 
are unfavourable. In the present scries of cases the shoitest period of 
working was one year (Case IX) and the longest fourtecn years (Case 11). 
One patient (Case XTI) was expesed to dust for a peviod of ecight years 
before the onset of the cough. Another (Case VII) remained in fair health 
for five years after commencing werk, although frequent colds and & 
tendeney to winter congh were appavent. It is significant that n patient 
mway only complain of symptoms of pulmonary distress some Lime after 
ceasing work (Cases I and X). A reference to the radiograms will show 
that in general the density and extent of the lung shadows is proportional 
to the duration of the exposure to the dast. 

RADIOLOGICAL ATPEARANCES. 

Deductions from a small series of films must obviously be made with 
cantion. Most of the cases described below have only been under my 
observation for short periods, and though the presence ol complicating 
tubei culosis bus Leen noted in all cases in which the tubercle bacillus was 
demonstrated, negative sputum or absence of sputum on onc or two occa- 
sions obviously does not rule out infection of this type. Al that is possible 
at this stage is to draw attention to what appear to me to be the salient 
featuves of the films. 1t is further obvious that reduction in size, absence 
of illmnination and difficulties of reproduction must prevent a convinciny 
demonstration of some details which are present in the original filws, as 
seen in the viewing box. 

The most noticeable feature of skingrams of workers exposed longest to 
ashestos dust is the presence of shadows suggesting a dilfuse fibrosis 
affecting chicfly the lower two-thirds of the Juugs. ‘I'he finc quality of the 
shadows is worthy of note. Some of the cases exhibit a “ground glassTM 
appearance, though on close inspection fine mottling is cvident. The 
bronchial striations towards the lung bases are prominent and seem to 
spread out to form a fine network, giving an appearance like that of u ceb- 
web. As the striations radiate outwards from the lung roots they cut the 
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May, 1929] PULMONARY ASHESTOSIS 307 

. edge of Lhe cardine shadow, especially on the left side, giving‘n shagay 
gppearance as if the heart were encased in coarse felt. When maoe 
definite mottling is present it Jacks the coarse quality described in the 
skiagrams ol chests showing pnenmoconiosis, e.g., in South Afriean coal 
miners. I bave been able to include a typical skiagram of the Jitter con- 
dition kindly lent to me by Dr. I'. G. Chandler. Reference may also be 
made to articles by Sir I'homas Oliver [11] and W. Stenavt [12]. 

Another feature is evidence of basal pleurisy, and the frequency with 
which the costo-phrenic angle on one or both sides is olliterated will Le 
noted. Many of the cases also exhibit thickening of the apical plenral cap. 
Annular shadows suggesting possibility of cavitation are only seen in thrce 
cases (\William M., Barbara L., Violet 5) and in only one of these 
(Violet 8.) tubercle bacilli had been found in spatum. The region of the 
lungs most apt to show marked changes in pulmonary tubevculosis of 
the fibroid type is usnally spared. 

I am indehted to Drs. V. S. IHodson and A. J. Seott Dinchin, for 
allowing me to see cases under their charge; to Dr. 1. G. Chandler for 
the loan of a skingram of wminer’s phthisis; to Dr. J. V. Sparks, ander 

* whose supervision the skiagrams were taken; to Dr. Roodhounse Gloyne for 
helpfal suggestions; and particularly to Dr. Leonard Williams, Medical 
Ofticer of Health for Barking, without whose cordial co-operation the 
present series of cases could not have been brought together. 

CASIEE NOTES AND SKIAGRAM REPORTS. 
CASE L 

Fruderick 8., aged 38.—Admitted to Vietoria Park Chest Hospital, January 1929, 
complaining of sever: shortuess of Lreath en slight exertion. 

Fawily History.—"Two brothers died of phthisis. One brother, a stone mason, died of 
walignant discuse of the chest. 

History.—~Seven years ago the puticnt starled a fuctory for grinding np erade ashestos 
into filwe, Lo wore o vespirator at work, but dust wsed (o conse severe conghing and 
expectorntion. He ahawdoned work about the end of 1927 for business veasons, After 
giving up work he vemained free from congh till August, 1928, when it retnrned and * his 
breath failod hin,” even walking eausing dyspneea. In Novenber, 1928, he coughed up 
“quite a pint ** of dark blood mixed with phlegu. Ile had been losing weight kinee leaving 
the factory. 

Physival Signs.~The patient is o faivly healthy-looking man. Finger nails are eurved, 
but ther is no definite clubbing. The face slightly eyanosed. The ehest is emphyrenma- 
tous. Theve in impaininent of pereussion note ab bave of vight Jung and fine fbrotic 
crepitations ave heard at both lases. No T.B. foand in sputom. 

RRIAGRAM, 

The skingram shows n * ground glass TM appearance of both Tungs, more noticenhle on 
the right nnd st piarked st e right base. There is xome contraction of the vight upex 
where the pleural eap appesis to be thickened. 

The origginal s hingrmn shows fine difuse geannlar moftling of the right lung. The 
eostoplivenic angle is olditerated and theee is a prginal shedow due to thickened plovra 

oAb the vight base, The peviphiery of the eordine shadow is blnved. 

CASE 11, 

Willioa 10, mgged 16 =-Admitted to Vietoria Park Chest TTospital, May 31, 1028, 
complaining of severe shortness of Lreath and eongh, 

o Mty the pationt el worked at un ashostos factory for fouddn years (up to 
fime of whuisvion). Mo vensained vinder observation in hospital for o period of seven 
weeks, Fxpeetoration very slight, Theve had been congh, worse during the winter, for 
the Inst three years. Morming congh bl vecasionally cansesd vomiting. e ablended the 
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tubercwlosis dispensary at the end of Novembor, 1927, ut w hich time he was #u 
bronehitis, the sputuns being vegative for T.0. Ie had suftored from TM ple 

Y- 
Family History.— Nothing abnornal. i 
Plysical Signs.—The patient is crnaciated. Face ¢y anosed. Fingers elablud. . 

cussion note is poor generally. There is harsh hicathing and prolonged expirati 
base of vight lung. Fibrotie crepitations are heard all over the Tunggs an 
marked at the buses., 

SRIAGRAM. 

There is lhi('konin;:.u( the right apical pleural cap. 
Above and behind right elaviele there is a civeular aven, probably cwised by <mall 

cavity. 
Au annular shadow ix sceu over the antevior end of third vil on the right. 
There is a “ ground ghissTM haze over the middle thivd of ench lung Gicdd. Fine 

granular wottling is disseminated over both Jungs. Towards the right base theve is an 
aggregation of these shadows lending to fairly dense opacity. 

The tenchen is slightly displuced towneds the right. 
The medinstinal shadow is wide, 
The edge of cardiac shadow indistinet, and on left side has n * felted TM appenrance. 
The costophrenic angles are obliterated. 

CASE 1L 

Fllen Lo, aged 20.—First attended tuberenlosis dispensary in Seplember, 1925, com- 
pluining of cough accompunicd by much frothy sputin and shovtiess of breath, 

History.—Asbestos worker, 191910235, The pationt renmtined on the books of the 
dispensary up till November, 1028, The ease wus disgmosed as pulimonary fibrosis 
involving both lungs. No definite evidence of .15 was found, bub in 1927 the § 
admitted to sanatorivm where she remained for two months. Temperature nor 
this period, and she was able to take short walks, but complained of dyspira. 

FPrevions History.—Influenza, 1919, No history of plearisy or Prewmnonia. 
Plhysical Signs.~—Fxtremely thin (weight 6 st., 81 1b) Slight eyanosis. No elubbing. 

There is sotne retraction at both hing apices. Percussion note is impa vd at hoth apices 
and wiso »t left axillary region where breath sounds me weak. Fibrotic erackling 
crenitations nre heard in both infranummay regions and at both bues posteriody, 

== Sputum negative for T.B., 1924, 19 925 (13). 
BRIAGRAM. 

There appenrs to be slight thickening of the apical plenral eaps. » 
Tie upper portion of mediastinal shadow is somewhat w idencd, ’ 
Edge of cardine shadow shows “felted * appearance, wost marked along the left maryin. ; 

CAS)E 1V, ! 

Barbara L., aged 40.—First attended dispensary in Septewber, 1926, complaining of 
congh with a little sputum and oceasional shortness of breath, Diagnosis of pulmonary h 
tubereulosis was made, but sputim was negative for T.15. l 

Fistory.—The patient had originally been worker on the land, at which time she 
developed a *tissicky TM congh. Bhe worked us n xweeper in an ashestos factory fur . 
whout ten years, 1017-1027. Cough dnring this time wis never severe Lut wus worse when 
she was at work. During the Inst year at the factory she Jnd pain wt front of chest, 
cough end dyspnon. Inerease of these syinptoms cansed her o give up work, Slight ¢ 
cough withont expectorntion has persisted. ! 
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Precions History.—Nothing abnovinal, 
Physical Signy.—Tatient poorly nourished (weight 6 st., 11 L) Not eyanosed. 

Fingers slightly clubbed, Chest is emphysematous. There is marked retraction of the right 
apex. Percussion note impuired over left upper lobe. There i also impaivment of right 
base. Dronchinl breathing, whispering peetoriloquy over a sl wea below right 
clavicle, suggesting eavily in thix rogion. 

BRIAGRAM. 

This shows some slight seoliosi<, with displacement of the trachen to the right. 
Rizht apex is retracted and covered by thickened plenra. 
Over thesecond intercostul xpace on vight side there is un wnnular shiadow, possibly due 

to n eavity. Tuternal and external to this is & slight haze. l 
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May, 1929 PULMONARY ASBESTOSIS 359 
At the right base theve are some fine lincar shadows and fine granular mottling. 
The: right costophrenic angle is obsenre, nnd there appears to bo some thickening of the 

pleura towards right base. CASE V. ) 

Mary I, aged 19 —Alfended tubevenlosis dispensary Mareh, 1927, complaining of 
cough and shortness of breath of four years' duration. 

Fawily History.—One Lrother said to hiave died of pulmonary tnbereunlnsis. 
lli;lory.—l'n'\ 1t worked in an ashestos factory, 1017-1926. Abont 1924 she began o 

have a cough. This was associated with expectoration in 1925 and has continued ever 
sinee. Physical Signe.—The patient is extremely thin and in a very debilitated condition. 
Fingers slightly elbbed. Chest emphysematous, Some impairment of the pereussion 
wole ub right apex. Fibvotic viles are heard all over both lings. Expivation prolonged at 
right apex. Sputum .15, negative four times, 1027-1928. 

BRIAGRAM, 

The eardiae shadow is enlarged transversely and the left aurienlar region is prominent. 
The trachea is slightly displaced to the ipht. 
There is some rvolative clouding of vight apex. In the right mid anl lower zo 

ave numerous rownded opacities of moderate density. Some of these have n dis 
4 . There are mnerons snall granular opacitics. Some of these towards hnse of the 
are very denseand prohably represent ealvifications. Similar changes, but to a less " 
are found on left side. The haziness of the mid-zones is partly accounted for by hreast 
shadows. CASE VL 

Werlwrt 1ilder 11, age 12.—Complaining of epasmodic congh with expectoration. 
Family History Nothing abmornml, 
History.— Pationt fivet attended tuberenlosis dispensary in 1921, At that tane sputum 

wis negative. Sputum again negative in 1025, T positive 1027, TN, pesitive 1925, 
Patient worked in axhestos factory at intervals from December, 1918, to November, 1928, 
(Total period in factory about seven years.) 

Physical Signs—atic t is & moderately well-nourished man. Weight 9 st 127 s, 
Face sliphtly eyunosed. Fingers elubbed. Chest expansion harely oue inch. Percussion 
note ingpaived ever heth upper Jobes, speeially on right cide. There is nlso marked mpair- 
went of perenssion ab the base of left nxilla. Crepitations are hear all over right Jung 
posteriorly. Breath sounds nt hase ure hash. Crepitations also heard in left asillary 
region. P sRnaaRAM, 

Trachea markedly displaced towards right. ¢ 
Curding shadow slightly enlarged. Right border merges with mediastinal shadows 

which are very dense. Left border of heart has n ** felted TM appearance. 
The outer zone of each lung whows a fairly uniform * ground glass TM opacity. In the 

criginal film this is seen to be partly due to nmumerons granular opacitics. 
Cpper swilaee of dinpliragm is obsenre on both sides and right costophrenie angle is 

ohliterted, appearances snggesting thickened plenra in this area. At the bases some 
clearer areas are seen which are probably bronehial. There is elonding of right apex. 

CASE VI 

Nom C., nge J4.—~Patient first sttended tuberculosis dispensary in Tuly, 1028, 
complaining of dry coun of Uhren years duration, aned narked shortness of Lreath. 

Fumily History.-—Nothing abnormal. 
History-—Vatient began to work in asbestox factory at the age of 21, Dwing the 

first five years she v wed in fair health exeept. for frequent eolls mid some winter 
comgh. No respirators were worn at the factory, and as far as <he knows, no precantions 
were ko mygainst dust. After the tinst five years “her ehest began Lo be stufiy " andd she 
host appetite for fonl. She vonained wt the factory for eight or nine years, The 
Breathlessness was first not jeed three years ngo ahont one yeav after leaving the factory. 
AL the vame fime she alao began o losn w At the end of 1928 awhmitted Lo Vietoria 
Vark Cliest Hospital where e penined till death, which wcenrred on Maveh 1of thix 
vear s the vesult of an wtiack of Twonho-preimnonin of cne week's durafion. Whilst in 
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TUBERCLY (May, 1929, 

hospital cough very slight. There wus no sputum and temperabiee novmal. The lices 
were exnmined for T.15. eight times with negative results, 

Physival Sigrs. =Putient is env iated. Faee has slipghtly violet tinge. Vingers vers 
’ightly elublied. Chest expangion barvely ane inch, There is marked retvaction ot vighe 
apex. Poreassion note impaired at vight apex nnd is poor wll over Teft lung. Fibrote 
ercpitutions are heard nll over lungs, behind and in front at vight base, also all over leit 
front. Pleural feiction sonnds are heard below angle of left seapula, hewrd over npper thind 
of chest on right side, front and baek. Harsh breathing und prolonged expiration at vighe 
apex. Few erepitations also heard at left apex near angle of seapula and nnder left axilla. 

BRIAGUAM, 

The teachen is cential, 
The cardine shadow is apparently smaewhat displiced to the left. 
There is muked thie of right apical cap. 
The lower half of right lung is hazy , and namerons sall diserele opacitios are seen, 

At the base numerons fine lineay opacities radiate oubwards from lower end of hilmn, 
Upper edge of diaphragmatic shadow is obseured, nnd costophrenic migle is obliterated, 

Lamg generally hazy and in middie third numerous sl granalir opacitios are seen. 
Laft edge of cavdine shadow obsenre mnd merges into de haze which ocenpies whole 

of lower thivd of Tung. 
There is ubnornml projection from upper part of Jeft hilum with eonvex, sharp outer 

margin. 

CASE VIIL 

Violet S.. nged 20.—Adimitted to sanatoriwm in Junnary, 1929, eomplaining of cougl. 
Family History—Nothing nhnornal. 
Previons History - Uneamonia at the age of xix monthe. 
Historge—11ad had cough “off wnd T osiner leav 

become worse during the kst xix monihs, In May, 1928, haa 
or thice davs later by vecond attack Gabout T pint). - Shortly after thiz lmd conva 
holiday st Biowrnemonth, No spulim wis available for exmmination il December, 
when tuberele bacilli were found. Previous (o this, fiwrces had been negative Tor T.15. 
timee, - AL the age of 16, wend to work in an ashestos factory as spinner, remaining 
ont After 1 yewrs interval, worked fora further yenr in asbestos factory. 

Pliysical Signs.—Patient o fuirly well-nourished givl wnd Jooks well, Teraperature 
noval witer edmission to sanatorinm. No ¢l g bt finger nails slightly eneved. 
Pererssion note impaized over right upper lobe. Nuwmerous cropibations., 

g school in 19220 This had 
apty sis of § pint, follow 

BRIAGHAN, 

Tracher contral. Henrt outline well defined. 
M fine gricmlar opacities nre seen over whole of right laug, producing gencral 

hazy ap; ee. 
Yalow W cbaviele band of interlolml thickening is scen. 
Liehind vight clavicle annular shidow suggests possible eavity in this region. 
Right eostophrenic nngle obsenrcd. 

CASYE IX. 

Chrissy M., nged I8, =Attended tiherewlosis dispensary, June, 1925, complaining of 
congh wd &light expeetorntion. 

Fuwily Historg.—Father sufleved fiom phthisi 
Previons History-- Hada deliente ehildhood, Fiest attended Barking dispensary, nged 

71 veuss, und was sent to Fast Angl Children's Satorium, where xhe vennined for 
sitie months on aeconnt of entiged corvieal glads., i apparently good health. 
She contined 1o nttend dispensary on weeount of hrone ral glads, e 
Later sent W open-aiv wehool, In 1923, domestic work st Waestelilt, 1926, |-m-||nmnin. 
Febeary, 1927, congh and expeetoration, which wits xometines stained, bl no abnormal 
wigns found in lungs. October, 1927, e peneed work in disintegration depavtiment of 
ashestos factory, About two months after strting work reewrence of eough with shizht 
expectaration. Congh became progiessively worse during tie year, and whe stopped work 
October, 1928, i 

Physical Signs- ey 1929). - Sone impairment of pedeussion nole at right apex, 
where breath sounds are slightly blowing. No adventitions sounds heard. 
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' " f ) May, 1920) PULMONARY ASBESTOSIS 
’ 

BRIAGRAM, 

¥ ’ Balf of vight fickl, some of which Appear 1o represent caleification., . About the middle of right il smal) trinnguker shadow projects towards the right, and probally represeyts plewal adhesion, 
. 

CASE N, 
~ vy : 

Ctherine 0., nged 27.—First attended tubereulosix dispensary, December, 1928, com- 

i phaining of shortness of beeatl and occasianal cough and expectoration. R 
niily History.—Nothing abnornal, History.—Vationt had wou ked At an ashestos ficlory for six and a lall yoars eontinning G920, She was quite well gl the tine shie was at the wshestos works. Tt was only during the st six months that she had haed dysprova, slight cough aml expectoration. She had, however, been lasing weight for the last two yeurs. Weight: 1927, 7 ¢, 10290, 5 st, 1210, 

. Physical Signs—~—Janvary 10, 1029 : 
eyanused. Theve is o elubhi 

Patien? ix extremely thin and dyspnaie. Net Butrmetion of ehest below both efuy icles and some flatfening at the vight hase, | th somuls over the right npper babe in frong ae blowing, voeal resonanee is inereased, i some impninnent of prrcussion note at right base. Fibrotic ercpitations with a dryish quality and squeaky sibili mre heard in hoth hungs, especially towurds the bases, .1, pegative five times, 1928.19209, 

RKIAGKAM, 
Thickening of plenra st huoth apives, 
Theve is haziness of middle gonye of right loog, sepbin. There § 

| The 

with marked thickening of interlalar fine diserete mottling and some very fine lincar shadows nt the bse, ar glands appear to he enlarged, 
ver ladf of deft bang is clowly, Fine linear shadows scen siilar to these en the ' right s 

The Jeft edge of eardiae shadow shows very marked Upper surface of diaploagm oheenre an right, v 
5 hit costophrenic angle ohliterate, 

felting.” 
invisible on left. 

CASE X1, 
Bosctta N aged 60— Seen ot dispensary on Janmary 10, 1929 acvoss ehest, e corgh withont expectoration and smvked shovtness of Lreatly, History. —First attended dispensary JO14 far cough with expectoration. In 191C dingnosis of emphysona with plsosiary fibrosis was made, There is wo reeord of the fnding of 1.1, in the spofum, and potient has apperently vemained in the same condition for iy years. About, 1912 conmenced work as spinnee at asbestos works, Cough comneneed towards end of first year of working, after which the had reeurrent coughs erery tho or Ciree months, These increased in severity and ber doctor advised her that her work was * pot doing her any pood.TM Physival Signe-—~Patient is poorly nowrichel, Chest e Sharp posttussie exickles wwe heand in both axifly Posleriorly. 

\ complaining of tightness 

physcimatons. N clubbing. 
wy regions and a few at the bases 

BRIAGHANM, 
INeart is vlightly displaced towards the left and there appear to be ome adhesions in the: ve of the cardine upey. 

e right Jower lobe is upparently eontranted, ower position than yenal. 
Tl stvintions ab (he vight buse sre denser than wornl, Towards lower end of vight hilum theve are xome rounded opacitics abont $ . in diinetey, 

» *% v CASE N1, : Elie S aged 35 A Victoria Pk Chest Horpital in November, 1928, complaining of congh, Npectoration. shorbness of hre, ath, wasting, fever und debility, Fawily History.~Sister dic A4 of yhithisis when paticnt was K years o, Histur iy —~Connmn enecd work s spinmer in nslestos factory, aged 20, Worked con- 

The interlobar keptun oceupies a 
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7 tivwously for thivteen years, Congle contaeneed five vears fore eensing work and 
Y = gradoally gob worse, On entering factory. weight 10 L. pow 7 st . | . 

g 3 g ey Physieal Ssgns—Ustivut extranely thin, - Not evanosed. Slight elubhing of fingers. 
Slight impairmient of perenssion note over uppor balf of vight e, Dy fibrotic evarklings 
ave heard nll ovér vight g, 1arsh breath sounds and protonged expivation below right 
clavicle, Sputum o0, negative four tines 1028, 

SRIAGEAM, 

Cevvical vib on left, Trachea displaced townvds vight. 
Relow centre of right clawvicle in first intereostal spree there is o dense, ro 

shadow abont 4 mu. i diuneter, npparently due to caleitication. A few other v 
caleifivd nreas in same region, There are dense ealeilications b wppey end of vight hiluin. 

Right interlobar septmn very thick, Dmmediately lelow inner ead of seplan is o 
Jarge oval shadow about 13 in. by § in. 

S Outside left hilin are n few small ealeifications, 
"' There is s rounded opacity above left elaiele and o fow stnedl dense spots. 
o « Left elge of enrdine shadow clear-eut exeept ot spex. where it is striated. 

CASE XNIIL 

a5 May T, nged 20— Attended Vietorin Tark Cheat flopital. Febmary, 1929, complainiug 
oy of cough, pains in vight side of chest and * terrible shortoess of brosth.” 
nr Iistorg.—~ August, 1925, commenced werk aa spinner ab sshedos faelory where she 

3, S, cortined Gl the present tine, Cough conmenced ol 1928, Phere had been no 
: < in right side of ehest. Dyspnn of cight weeks” duration. 

1 P2 Phy U Sigms.—~ Tpaived perensson note at right Yuse, with dey friction, vl also 
e heand in vight naillary vegion. Chest expansion, 1in. 

= BRINGRAM. 

3 eanchial stedations slightly nrere obvious than wsual. - Otherwise no abnorimality =een. 

CASE XIV, 

Alice M., nged I8 ~Atended Victorin Park Chest Hospital Februavy, 1029, comphining 
of cougl wnnd puins vound lower part of chest. 

Feowily Hisfurg.— Nothing abmoriual, 
Tistory.-=Vatient lns been working al an asheslos factory for one and u hall years. 

Fieos had oo shortness of breath, and is not Josing weight. There is vo expectoration, bat 
she complains of feeling of phlegm in the Uwont. Cough worse when shic is al work. As 
far «= he knows no precautions against dnst tken in the factory. 

Pisysieal Signs~=No whnormality detected, but finger tips are slightly shining shove 
nail-Vase suggesting enrliest stage of elubbing. There ave ashestos * corns TM on the hands, ’ 

BRIAGRAM. 

Nething abuornal deteeted. ) 
CASE XV, , 

tavmand G, aged B0~—Attended Vietovia Yk Chest Hospital Felunry, 1920, 
catpluing of shartness of hrenth, Iassitude, vough wnd expectoration, sometimes streaked 
with Mol 

Femily Historyg—Yrother divd in 1023 from pulmonary tulierenlosis. 
Liistory.—1020 worked at ashetos factory ae store-keeper. His work necessitated 

- eonstant visits to e spinning oo, 1928 patient had attack of * puctinonia,” said o 
e telerenlous, wnd kept in bed four smonths, Then attended tuberculosis dispensary. 
About this tune he coughed up w teaspoontul of bright red blos) on two or three 
occusions. Comgh hus persisted ever since. Paring the last two years there has been 
inereasing Jassitwle, snd he has been very shert of eeath sinee 1923, 

Phiysieal Signn.~Vatient slightly eyanosed. Rond shoulders. No elabbing. Stight 
impainent of pereussion note over both spices. Creaking sounds, e sibili and 
crepitutions are henrd all over both lungs, o0 

SKIAGHAM, 

Thove i indefinite wettling nhove hoth npiees, 
A fow sl endeifientions in rgion of buth hik. 
Flge of cardine shadow is distinet. 
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- 

k and e CASE XVI 3 . - “ s I « R.C Gnale), np:e-"fl. . 
ks 3 Shingram shows postervior view of hangs of patient who had worked for eleven years in 
“'!“"“ i the Sonth Afvican gold mines, 

v oright p Spntium negative for T8, 
I — . AL the vight apex, elear avea apparently doe (o eavity. - 

8- kel v Al over verain ter of bot!h Tang ticlds theve sre nincious diserete densc opavities. The 
IO edge of the cardiae shadow ix distinet on the Ycft, hut at the vight base it is paily obscnred 

winded “‘ ” by intechieing linead striations whieh extend from hiluin to upper sinface of diaplivagi, 
maller 
fiilum. J REVERENCES. 
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R As * 

h‘:;:;- : A STUDY OF THE SEDIMENTATION RATES IN 252 CASES 
i 5‘ i OF PULMONARY TUBERCULOSIS. 

| v By . R. Taa, MDD, M.RC.P. 
| - Medical Superintendenl, King Edieard VI Sanatovivi, Midkurst. 

; },:,;,M R Ix @ review of 100 1. B.4 cases under obscrvation in the Sanatorium 
| 3 between October 1926 and July 1928 il was possible to show by a 
- e ¥ correlation of the Sedimentation Rates on admission and discharge with 

:::;“l'. 1 the end resnlt of treatment the value of this test as an indication to 
vy bl prognosis and the response to treatment[1]. A study of 200 1'.13.4- cases 
w i e and 52 1.B.— cases discharged to dale secims worth recording, as it 
SR Pk strengthens the basis of conclusions then reached and is suggestive of 
i 3 others then hinted at. 

9 ,\(’ - The technique employed is that described in the former paper :— 
T To two volumes of a sterile solution of 33 per cent. sodium 
" cibrate cight volumes of blocd are added. The wnit of volume is 
v one drop of blood from a broad-ended glass pipette; the blood is 

drawn from an ear or finger and mixed in a wateh-glass. A colomn 
of the diluted blood, 4 in. (=100 mm.) long, is drawn by capillacy 
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