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PULMONARY ASBESTOSIS.

RADIOGRATIIC APPEARANCES IN SKIAGRAMS OF TIE ClEsSTS OF
: WORKERS IN ASBESTOS.

: By W. DBunrox Woon, M.A., M.D., D.).H.(Cantab.), M.RR.C.I’.(Lond.)

Physician to Qut-patients, City u, London Hospital for Discases of the Heart and Liungs,
Victoria Purk, 1., Consulting Tuberenlosis Officer to the Fssez County Council.

o, ... my first task shall be to consider sneh Discascs as arise from the offensive
Quality of tha matter which tradexmen bardle in the Way of their Business.
Undee this 1ead 1 reckon the Discasas which affect Mine.diggers and all Workmen
who work upon Minerals."—Ramazzixy or Pabua. (1746.)

Last year Dr. Lieonard Williams, Medical Oficer of 1Tealth and Tubex-
enlosis Ofticer of Barking, asked me to sce several patients who had bLeen
attending a local dispensary. e had noted that though they vizie
sutfering from pulmonary fibrosis the condition diffcred in some respects
from that usually associated with chronie phthisis. There was in each
case a history of exposure to ashestos dust. In only two instances had
tabercle bacilli been demonstrated in the sputnm and neither signs noc

_ symptoms were typical of tuberculosis in the fibroid form. Despile the
absence of the final proof that only post-mortem examination can supply,

& diagnosis of pulmonary asbestosis secmed to be justified in most of the
casce.  While the present investigation was procecding two usbestos
aorkers wore admitled to the Victoria Park Chest Hospital, while the cut-
patient departinent of the swme institution supplied four more cases.
Fiftecr skingrams of the chests of asbestos workers were thus obtained.
It is indeed strange that so little attention has been paid o the ill-cflcets
of silicosis among workers in ashestos, a substance well known in com-
werce since the days of llippocrates. 1 have failed to find any mention

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

Ashestos (dofestos = unquenchable) has been desceribed by W. I

« Cooke (1] as *“a physical paradox —u minerelogical vegetable, both fibrous
2and erystalline, elastic and Dbrittle.” 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 ave found in Canada, Italy, Corsica and Sonth Africa,
2 bt it is also found in the older rock formutions of Nerth Wales and
Ieeland.  T'he Asbestos Mountains in what was formerly Cape Colony

. contain a fibrous mineral of rich blue colour and beautiful texture re-

- sembling strands of finely spun glass. The veins of asbestos run throngh
- slaty rocks wingled with jaspers and quartzites rich in magnetite and
C+brown iron ore |2]. The variety imported from Cannda is known as

“=~white ashestos and has a silky texture.  The filres are obtained by blasting

“in open quarries, the fragments of vock Leing then crushed, sereencd and
pulverised [3].  ‘I'he crushed product is passed over a vibiating machine
. and the asbestos is withdrown by vacuum fans into special chumbers.  'I'o
save the oxpense of earviage these preliminary stages are usually cavried
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out before importation. Carding and spinning of ashestos form an
important industey in this countiy. In these processes silice-laden dust
is genorated in large gnantities.

The heat-resisting properties of asbestns, its low thermal conductivity
and partial resistance to the action of peids account for its extensive nse in
modern engincering processes.  Jt is much used for jacketing loilers and
steam pipesand in the packing of joints.  Fire-prool sheeting und curtains,
feltings for roofs and Noors, even ficmien's clothes have heen mung.
factuced, and its enmployment in industry is likely to expand with lurther
developments of the machine ige.

Dr. W. L. Cooke states that the composition of Italian and Canadian
asbestos fibres is as follows :—

Healoam hitee Canwlian #lyyaclite
Bilica .. . o 40 20 e 4087
Maguesia n 3 4537 g 41-50
Fercous ovide ,, . 0 &7 . 2K1
Alumina e . 227 as 090
Water.. . . 1352 . 1355

The high percentage of siliea will be mnoted. In the process of
manufacture, ivon is as far as possible climinated, hut My, 1", H. Byron's
analysis of asbestos dust from carding rooms shows that this may be
heavily inpregnated with it -—

Finished neticle : fron (as ferrous oxiide) - 01 per cont
Crude raw materiul. . . e . * "
Dust from earding room .. oy + 164 »

The eficcts of inhaled sifica dust upon the lungs ave well hknown, A
concise account of these is given by I8, I3 Sayers in the Americon Sourunl
of P'ulic Henlth (4], Shorter references to the subject will also be found
in the well-known textbooks of Norris and Landis [5), and Powell and
Hartley (6] Tt is doubtful whether the action of silica is purely
mechaaical, as precipitated silica has been found to produce a similar eltect
to that of the erystalline forms.

Three deaths ozeurred wmong patients of the present series within the
last few months,  One antopsy was obtained. This provided material for
pathol.gical examinations by Dr, §. Heodhouse Gloyne. The results of
this aud of an investigation of the sputum of asbestos workers will form
the subject of a further connnunication,

Paruoroey or eryvoxany ASBEsTOSIS.

The wacro- and microscopical appearances of the lungs of an asbestos
worker have been deseribed by W. E. Cooke and Stuart MeDonald (7] [8].
The lungs, and particularly the right lung, were the seat of a massive
fibrosis with thickened plewta. A large eavity was present on the right
side and numerous swall arons of caseation, though tuberele bacilli were
not demoustrated.  "I'he interstitial fibrosis was such as might be expected
as a result of a combination of preumoconiotic eondition nnd a chronic
tuicerculous infection.

An account of the histological appearances is given in Dr. MeDonald's
paper which is illustrated by » series of excellent photo-micrographs.
Particular attention is directed to the appeirance of eertain foreign bodies
lying free in the alveoli or within the large monomiclear eells. Of a
yellowish-brown eolour with warrow segmented  bodies and  clubbed
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extremities, their resemblance to minute erustacean forms was striking.
Dr. McDonald thought they were prebably * 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 fragnents
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, found enormous nunbers of similar golden
yellow bodics in the expressed juice from the Jungs of a patient who had
worked in asbestos, ‘'heir presenee in catarchal alveoli and in fibrotic
patches in sections from the same lungs was also demonstrated. Dr. Gloyue's
sections from the lungs of a patient in the present serics (Case 7) showed
pumerous similar bodies. Careful scarch failed to reveal any similar
forws either in smuples of raw asbestos or in the sputum of workers.

SyanrroMs OF PULMONARY ASBESTOSIS.

The cardinal symptom of pulmonary ashestosis, like that of other foris
of silicosis, is dyspnwa. The dyspnwea is progressive and in advanced
singres of the disease may become extreme. Chest expansion may be
reduced to one inch or even less, as in (‘ases 7 and V1 and also in the case
deseribed by 11. 1. Seiler [10). The vital capacity of a patient in the
present series (Case 1) was approximately 1,600 ce. ‘The dysprca may be
acconmpanicd by cyanosis and the complexion of most patients has a slightly
Jeaden hue.  Wasting is a notable feature and may proceed to emaciation.
As patients suffering from fibroid phthisis are often well nourisbed, the
degree of wasting in preumoconiosis is a point of some diagnostic value.

Cough is a vaviable symptom, but is eeldom excessive and may be slight.
Expectovation is uswally moderate and may be altogcther absent over lony
periods.  Particles of ashestos are apt to penctrate the superficial layers of
the skin of the arms and legs of workers. The irritation of these causcs
keratinisation and *ashestos corns™ are produced around a central core of

* fibre.

JUVSICAL SIGNS.

If pulmonary tuberenlosis supervenes the signs and symptoms of this
condition will obviously modify the clinieal picture. In the absence of
such a complication the physical signs ave those of a bilateral pulmonary
fibrosis chicfly affecting the lung baccs. The adventitions sounds have a
dry crackling quality and in the axillary regions arc oflen superficial.
The latter probably have a pleural origin. A friction rub may be heard
over the same arca. As the disease affects both lungs, eardiac displacement,
il prescnt, is wsually slight. Larly clubbing of the fingers may occur bub
is seldom vell marked, and when seen is usually represented by slight
swelling of the skin surronnding tbe proximal ends of the nails.

DigrrriNTist DIAGNosIS.
Features which serve (o distinguich ashestosis from pulmonary tuber-
culosis, though a combination of the two conditions may be often suspected
aud somctimes proved, are the leaden or dusky complexion, extreme
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dyspncea, wasting or emaciation out of all proportion to physical signs und ’
the dvy quality of the adventitious sounds. These, with an absence of
tubercle bacilli from the sputum and a history of prolonged cxposure to
nsbestos dust, indicate the probable diagnosis. In oneinstance (Case V1)
- the result of sputwin cxamination suggests that tuberenlosis may have
supervened some time alter the onset of a non-tuberculous fibrosis.

I'rocxosis.

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-pnenmonia was the terminal
event in one case, “* bronchitis ™ was given as the cause of death in another,
whila in the thivd it is probable that broncho-pneumonia was the proximata
cause.

Durarion oF Fxrosunrr To Asnusros Dust.

Io the gold mines of South Afrien the average time of exposure to
silica dust bafore the developruent of pulmonary disease can be recognised
is given by IR. K. Sayers as seven and a half years [4]. A shorter period,
even one of a few months, has resulted in pneumoconiosis where conditions
are unfavourable. In the present series of cases the shoitest period of
working was one year (Case IX) and the longest fourteen years (Case 11).
One patient (Case XTI) was expesed to dust for a peviod of eight ycars ;
before the onset of the congh. Another (Case VII) remained in fair health
for five years afler commencing work, although frequent colds and «
tendeney to winter congh were appavent. 1t is significant that n patient
may only complain of symptows of pulmonary distress some bLime aflter
ceasing work (Cases I and X). A reference to the radiograms will show
that in general the deunsity and extent of the lung shadows is proportional
to the duration of the exposure to the dust.

e — W ey -,

RADIOLOGICAT, 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 i
observation for short periods, and though the presence of complicating
tubeiculosis has Leen noted in all cases in which the tubercle bacillus was
demonstrated, negative sputum or absence of sputum on one or two occa-
sions obviously does not rule out infection of this type. All 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 veduction in size, absence
of illmaination and difficulties of veproduclion must prevent a convinciry
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 diffuse fibrosis
' affecting chiefly the lower two-thirds of the Juugs. "I'he fine qualily of the
: shadows is worthy of note. Some of the cases exhibit a * ground glass"”
appearance, though on close inspection fine mottling is evident. The
bronchial striations towards the lung bases arc prominent and seem to
spread out to form a fine network, giving an appearance like that of u ceb-
web.  As the strintions radiate outwards from the lung roots they cut the

.
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. edge of Lthe eardine shadow, especially on the left side, giving‘n shagpy

appearance as il the heart were encased in coarse felt. When more
definite mottling is present it Jacks the coarse quality described in the
gkiagrams ol chests showing pneumoconiosis, e.g., in South African coal
miners. I have been able to include a typical skiagram of the lutter 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 obliterated will Le
noted. Many of the eases also exhibit thickening of the apical pleural cap.
Annular shadows suggesting possibility of cavitation are only seen in thrce
cases (William H., Barbara L., Violet 8) 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 usually spared.

I am indehted to Drs. V. S. ITodson and A. J. Seott Pinchin, for
aliowing me to see cases under their charge; to Dr. . G. Chandier for
the loan of a skingram of miner's phthisis; to Dr. J. V. Sparks, under

© whose supervision the skiagrams were taken; to Dr. Roodhouse Gloyne for

helpfal suggestions; and particularly to Dr. Leonard Williams, Medieal
Ofticer of Health for Barking, without whose cordial co-operation the
present series of cascs could not have been hrought together.

CASE NOTES AND SKIAGRAM REPORTS.
CASE L.
Froderick 8., aged 39.—Adinitted to Vietoria Park Chest Hospital, January 1929,

© o eompluining of severe shortness of breath en slight exertion.

Pawily History.—Two brothers died of phithisis.  One brother, a stone mason, dicd of
wlignant disewse of the ehest.

Hislory.—Seven years ago the puticnt started a fuctory for grinding np erade ashestos
inta filee, e wore a respirator at work, but dust used fo canse severe eonghing and
expectorntion.  He ahandoned work about the el of 1927 for business veasons,  Afler
giving up work he vemained free from cough till August, 1928, when it retarved snd * his
bresth fuilod i, even walking causing dyspivea.  In November, 1928, he conghed up

g8 aquite a pint "' of dark blood mixed with phlegu. e had been losing weight sinee leaving

the fnctory.

Phygwival Signs.~The patient ix o fairly healthy-looking man.  Finger nails are eurved,
butl thera ik ne definite clubling.  The face slightly eyanosed.  The ehest is emphysema.
ous.  There is impainment of pereussion note ot bare of right Jung and fine Hbrotic
crepitationx ave hennd at both bases,  No T.B. foand in kputon.

RKIAGRAM.

The skingram shows a * ground gliss ™ appearanee of both Tungs, more noticenlile on
the right aund st nuoked wb the right base. There is some confiaction of the vight apex
where the |-|--lu'.|| Cup nppents Lo he thickened.

The original s kingenn khows fine ditfuse grannlas moltling of the vight lung.  The
eostoplivenic angle is olliterated mind there i a perginal ghadow due to thickened plevra
At the vight base. The peviphery of the cordine shadow is Dlneved.

CASE 1L

Willioa 10, aged 16 --Ndmitted o Vietoria Park Chest Tospital, May 31, 1928,
compliiniigg of severe shortness of Leeath and eongh.
" History, he pationt had worked at an ashestos faetory for fouclden yoars (up to
Gime of whission).  Me venained viler observation in hospital for o peviod of seven
weeke, Fxpeetoration very slight.  There had been congh, worse during the winter, for
the Tt three yoars,  Moening eongh had occasionally eansesd vomiting. e ablended the

NN
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tuberewlosis dispensary nt the end of November, 1927, ut which time he was suilering from
bronchitis, the spulumt being negative for T35 1o had suffored from ™ plonrisy iy w
Loy. . )
Family History.— Nothing abnoral. “

Plysical Stgns.~The patient is caciated.  Face eyanosed.  Fingers elubluad, e,
cussion nole is poor geverally.  There is harsh brcathing and prolonged expivation az the
buse of vight lung.  Filnotie ceepitations are heard ol over the lungs wind ave especinily
warked ab the bases.;

SRIAGRAM. -

There is lluirl.'onin;:.ul the right apical pleural eap.

Above and behind right elavicle there is a cireular avea, probably cinsedl by <mall
cavity.

Au annulae shadow is seen over the antevior end of third vil on the right.,

There is a *“ground gliss' haze over the middle thivd of encli lung liekd.  Fine
granular mottling is disseminated over both Jungs. Towards the right base theve is an
aggregation of these shudows lending to fairly dense opacity.

The trachen is slightly displieed townrds the right.

The medinstinal shadow is wide,

The edge of eardiae shadow indistinet, and on left xide has n “felted ™ appearanice.

The costophrenic angles are olliterated.

CASE IIL.

Ellen To., aged 20 —Viest attended taberenlosis dispensary i Seplener, 1025, co-
plaining of cough aecompunicd Ly much frothy sputun and shovtuess of bweath,

History.—Asbestos worker, 19191023, The pationt retained on the buoks of the
dispensavy up il Novemher, 1028, The case was dingnosed as pulimonary  librosis
involving both lungs.  No definite evidenee of 1.1 was found, bub in 1927 the paticnt was
admitted to samatorivim where she remained for two months.  Temperature normal during
this period, and she was able to Luke short walks, but complained of dyspiura.

Frevious History.—Influenza, 1919, No history of pleavisy or PrevHonia.

Physical Signs.—Vxteemely thin (weight 6 s, 8] 1b) - Shight eyanosis.  No clubbing.
There is some retraction at both hing apices.  Fercussion note is i ed ot hoth apices
and wiso ot left axillary region where breath sounds mie weak.  Fibrotie crackling
crenitations are heard in both infrananinary regions and at both bases posteriody.
Spnutuin negative for T, 1024, 1925, 1925 (3).

BKIAGRAM.

Thers appents to be slight thickening of the apical pleural eaps.

Tire upper portion of mediastinal shadow is xomewhat w idencd.

Edge of eurdine shadow shows * felted ™ appearance, most marked along the left margin.

CASE IV,

Barhara L., nged 40.—Fist attended dispensary in Scptember, 1926, complaining of
congh with a little sputwin and occasional shortness of breath,  Diagnosis of pulmonary
tubereulosia was made, hut sputim was negative for T.1

Fistory.—The patient had originally been a worker on the land, at whieh time <he
devcloped o * tissicky ™ congh,  She worked ws m sxweeper in an ashestos factory for

et o o WY o PR, g LA e S i
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R whout fen years, 1017-1027.  Cough during this tine was never severe Lul wis worse when i
b o she was at work. During the Inst year at the factory she hind pain at front of chest.
o= cough end dyspnosn.  Inevease of these syinptoms consed lier Lo give up work,  Slight
e cough withont expectortion has persisted.
A Precions History.—Nolhing abnovmal.
o= A Physical Signs.—Vatient poorly nourished (weight 6 st., 11 Ih)  Nobt eyanosed. !
P4 Fingers slightly clubbed,  Chestix ephysematous.  There is marked retenetion of the right
5 ppex.  Percussion note impuired over left upper lobe.  There is also impaivment of right
Tk _ base. Dronchial breathing, whispering peetoriloquy  over a sl wrea below right
b clavicle, suggosting eavily in thix region.
iy SKIAGIASL. :
R~ Thisx shows some slight seolio<i<, with displiucemient of the teachen (o the right,
& Rizht apex is reteacted and covered by thickeneid plenra,
Over thesecond intercostul xpace on right side there is an anmlar shedow, pe-sibly due
to n cavity. Tnternal and external to this is a slight haze. '
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»
LALh
v from k'.r_ At the right base theve are some fine lincar xhadows and finc granular mottling.
b " aean f The right costophrenic angle is obxeure, nnd there appears to he somie l.hicrzuing of the

pleura townrds right base.
CASE V.
Mary I, aged 19.—Attended tuberenlosis dispensary Mareh, 1927, complaining of
cough and shortness of breath of four years' duration.
Family Tistory.—One Lrother =aid to have died of pulmonary tuherculosis. .

Lo Per
it the

s !

p——
P—
\ Ok
e

ot W | (R a1
| L] Tt"\ L lliylory.—l'-'u ient worked inan ashestos factory, 1017-1926.  Abont 1924 she Legan
| - ;f‘_’\i have a congh.  This was axsociated with expectoration in 1925 and has continued ever
& Rinee.
F it "é Physical Signs.—The patient is extremely thin and in a very dehilitated eondition.
' L] Fingers slightly ¢bhed. Chest emphysematous.  Some jmpairment of the perenssion
v note ab right apex.  Fibrotic yiles ave heard all over both lngs. Expivation prolonged at
Ving s i right apex.  Sputum .13, negative four times, 1027-1928.
<is an 5. SRIAGHAM.
1! ? The eardiae shadow is enlarged transversely and the left aurienlar yegion is prominent.
L The trachea is slightly displaced to the right.
l‘ T There is some velative elonding of vight supex.  In the right inid anl lowee zones thore
= " ‘s ave numerous rounded opacities of woderate density.  Some of these have n diasneter of
' 1 mm.
%,'1_ ‘i Phere are Hmmerons sinall granular opacities. Some of these towards base of the lung
4 eran- 8.y are very denseand prohably yepresent caleifications.  Similar changes, but t a less degree.
o are found on left side.  The hziness of the mid-zones is partly acconnted for by hreast
of the &' 2 shadows.
heeis ¥ - CASE VL
ut was 1." Werliert 1Tiler 11, age 12, —Complaining of spasimodic congh with expectoration.
4 nring ' Family History.— Nothing abmornml.
History.— Patient fivst attended tuberenlosis dispensary in 1921, At that tane sputum
i wins negative.  Spatum again negative in 1925 1AL positive 1927, T.B. pesitive 1025,
¢ Patient worked in ashwstos factory at intervals from Deeember, 1918, to November, 1928,
] (Toltal periad in factory about xeven years.)
& Physical Signs—atient is & moderntely well-nonrished man. Weizht 9 s, 127 s,
b Face slightly eyanosed.  Fingers clubbed.  Chest expansion harcly oue inch. Perenssion

note inpaired ever beth npper lobes, specially on right cide. Thern is nlso marked hnpair-
4 went of perenssion al the base of left nxilla. Crepitations are heard all over right Jung
y - posteriorly. Breath sounds nt hase are haash.,  Crepitations also henrd in left axillary
region. »

BRIAGIRAM.

arpin. . -
Trachen markedly displaced towards right.

Curding shidow slightly enlarged.  Right border merges  with mediastina]l shadows
which are very dense. Ll border of heart has n * felled ™ appearance.

The ouler zone of each lung shows & fairly uniform ground glass ™ opacity. In the
eriginal film this is xeen to be partly due to numerons granular opacitics.

Cpper surfaee of diaplivagm is obsenre on hoth sides and yight costophrenic angle is

s R

Lng of
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v Tor 30 obliternted, appearances snggesting thickened pleura in thie area. At the bases zome
whan i3 clearer arcas are seen whieh are probably bronchial, There is clonding of right apex.
‘ 1‘1‘:‘;:' :", CASE VII.
4 ’ Nom C., age 34.—Datient first attonded  tuberculosis  dispensary in Tuly, 1028,
¥ complaining of dry cough of three years durntion, and wnrked shortness of reath.

Family History.-=Nothing abnormal.

: History-=Vatient began o work in ashestox factory at the age of 21. Dwing the
£ first five yonrs she remained in fair health exeeph for frequent eolds minl some winter
3 o congh.  No respirators were worn at the factory, and as far as she knows, no precantions
& 7 were talon aygainst dust.  After Whe girst five yeurs * her ehest Leggan o be stutiy " and she
- Jost appetite for foml.  She vomained at the factory for eight or nine yearx, The
e Lreathlessiies was first noticed theee years ngo abont one year after leaving the factory.
Y '._' AL the v T she alao Degan o lose weight. At the end of 1928 admitted to Vietoria
) i Park Cliest Hlospital where ol renined Gl death, whieh weenrred on Maveh 1 of this
el L 4 vear as the vesult ol an attiack of ronelo-premnnonia of ene week's durafion. Whilst in
H i
i ¢
b
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360 TUBERCLY (May, 1929

Tospital cough very slight.  There was no spatum and temperatiee novmal. The Lices
were exnmined for .05 eight times with negative results.

Physival Siges. =Patignt is emaciated.  Faee hae slightly violet tinge. Vingers vers
flightly elublicd. Chest expangion baely one inch,  Theve is warkied refraction ot vighe
apex. Pereassion note inpaived at vight apex wnd is poot all over left long.  Fibrote
crepitiutions are hueard all overe lungs, Lehind and in front ot vight base, also all over leis
frout, Pleural feiction sonds are heard below angle of left seapula, hewrd over npper thind
of chest on right side, front and back.  Harsh breathing wnd prolonged expiration at rixhe
apex. Few evepitations ulso heanl at left apex near angle of seapula and nnder Teft axilla.

BRIAGUAM,

The teache is cential,

The cardine shadow is apparently xonewhat displieed to the left.

There is mnked thie v of right apicul cap.

The lower half of right lanyg is hazy, and namerous small diserete opacitios are seen,
At the base numerons fine linear opacities vadiato oulwards from lower end of hilmn,

Upper edge of diaphragnitic shadow is obscured, nnd costophrenic nngle is obliterated,
Lang generally lazy and in middle thivd numerous gl granuloe opacitios are secn.

Laft edge of cavdine shadow obsenre mud mierges into dense haze which ocenpies whole
of lower third of Jung.

Phere is abnornml projection from upper part of Jeft hilum with convex, sharp outer
wiargin.

¢ ————— s A —— —

CASE VIIL

Yiolet 8., nged 20.—Adinitted to wnalorium in Jannary, 1929, complaining of cougl.

Family History—Nothing whnorinal.

Previows Historu:- Poeumonia ot the age of six monthe,

Historyg=11ad had cough Coft wnd on ' sinee leaving school in 19220 This had
become worse during the last six months,  In May, 1928, haemnoptysis of § pint, followed two
or three davs later by second altack Gadwut 1 pint). Shortly after this lnd convalescent
holiday at Lowrnemonth,  No spulim was available for exmmination till Decewmbier, 1025,
whe fuberele bacilli weve found,  Previous Lo this, fieces had been negative Tor T.5. thiee
timee, - AL the age of 16, wend to work in an ashestos factory as spinner, remaining vight
wontlis,  After o yewrs interval, worked fora further yenr in asbestos factory,
yxical Sigus.—Patient o fuivly well-nonrished givl wl Jooks well, Termperature
poval witer admission to sanatorinm. No clubbing, but finger nails slightly enrved.
Pererssion note impaired over right upper lobe.  Numerous crpibations,

BRIANGRANM,

Frache contral.  Heart outline well defined.
Moot fine grasular opacities nre seen over whole of right laug, producing gencral
hazy appesannee.
Yalow o claviele Bund of interlobal thickening is seen.
Lichind vight clavicle anular shidow suggests possible eavity in this region.
tight costophrenic nngle obsenred,

CASFE 1IN,

Chrissy M., aged I8, ~Attended tiherculosis dixpensary, June, 1025, complaining of
cotigh and slizht expectoration.

Faaily Historg —Father sufllevud f

Prerions Mistory-- Hada deliente ehildhood,  Fiest attended Barking dispensary, ngnd
71 veues, und was sent to Fast Anglion Children’s Storium, where she venined for
months on aecount of enlged corvieal glands. Driseharged in appavently good health.
She eontinned Lo attend dispensary on aceount of Bronelial entardi, eervieal glads, dc.
Later sent o openeaiv school,  In 1925, domestic work st Westelill, 19206, preumonin.
Febeary, 1927, congh and expeetorntion, which wis sometines stained, bul no abnormal
wigns found in lunge. October, 1927, commenesd work in disintegeation department of
ashestos factory,  Aboul two wonths after starting woirk reeanenee of eough with sligt
expretomtion,  Congh becane progressively worse during the year, nnd whe stopped work
Oetober, 1028, 1

Physical Sigas- (Qanmnry 1929). - Sone impairient of perdaussion note &t right apex,
where breath sounds are slightly bowing.  No adventitious sounds heard.

1 phthisis.

= e PR L ST YA TN
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May, 1929) PULMONARY ASLESTOSIS 361 '

BRIAGRAM,

Bronehial stiintian« unusually thick wind emphasised for a patient of 18 years,

Numerous ealeificd foei araund right hitam and many sl opacities in the lower
half of vight fickl, some of which appear 1o represent caleification, ]

About the middle of right hilma a smal) trinngnlar shidaw projects towards the right,
and probably represeyls tlewrad adhiesion,

CASE X,

Ctherine 0., nged 27.—First attended tubereulosix dispensary, December, 1928, com-
phaining of shartness of breatly anid oecasianal cough and expectoration,
F . Fuauiily Historyg.—Nothing ahanorms),
History.—Vationt had woy ked at an ashestos Iactory for six and a hall years eontinning
il 1924, She was quite well alf the Livne shie was at the wshestog works. It was only during ‘
the fast ix months that she had had dy<pnoen, slight congh anml expecloration.  She had, k|
however, bheen lasing weight for the last two yours.  Weight: 1927, 7 «f,; 1929, 5 st |
. 12 b,
S . Physical Sty —Lanvary 10, 1929 Datien ix extremely thin and dvspnaie,  Net |
eyanused. Theve is no elibbing, 3 timetion of chest below both elavicles aned <o
flatfening ot the vight hase, 13 h somuds aver the right apper balie in frong s blowing.
voeal re<onaner s inereased,  There j some impnininent of Prreussion note at right base.,
Fibrotie crepitations with a diyish guality and squeaky sibili nve heard in hoth hangs,
5 ; especially towieds the bases. T 1. negative five times, 19281029,

RKIAGRAN.

Thickening of pleora st hothy apives,
Theve is haziness of middle gone of vight Inag, with meaeked thickening of interlalar
sepbion Theve is fine diseree wottling and vome very fine lincwr shadows g the base,
l The hilar glands appear to he enlarged,
Lo all of Beft bang is clowly. Fine lincar shadows seen similar to these an e
right side,

' The Jeft edge of cardiag shadow shows very marked “ felting.” 1

; Upper surfiaee of dinphragm oheenre an right, invisible on left. ]
Right costophrenic angle obliterafo), E
CASE XI. _

Bosctta No, wged 60— Seen at dispensary on Jannary 10, 1920, complaining of tightness
acvos: ehest, sovere comgh withont expectoration and nmwked shortness of breathy,

History.~First allended dispensary 1014 far cough with expectoration. In 191¢
dignosis of emphysema wilh ey fibrosis was made. There is o reeord of the
finding of 1,13, in the putum, and potient s apperently vemained in the same condition
for yauny years,  About, 1912 commenced work as spinnce at ashestos worke, Congh
comnineneed lowards end of firnt year of working, after which she had recurrent coughs
every o or ieee months,  These increased in severity and her doctor advised her that
her werk: was * not doing her any pood,™ 9

Physival Sigme-~Putiont is poorly nowriched.  Chest emphyscimatons, No clubbing. 1
Sharp pest-tussie exackies wie heard in both axiflary regions and u few at the bases
posleriorly,

e —

BRIAGHAM,

Ieart s wlightly displaced towards the left and there appear to be some adhesions in
the: vozion of 1l cardine wpey,
The right Jower lobe is apparently eomtracted.  The interlobar kepluin oceupies a
ower position than uenal,
The strintions at (he right buse nre denser than nornml,
Towards lower end of vight hilon theve are xome rounded opacitics abont § mm. in
dinetey,
K » v CASE XN11,
v Elie 8., agad Bhe=Aended Vietovia  Park Chest Horpita) in November, 1028,
complaining of eongh, expectoration. shorbucss of breat hy wasting, fover und debility.
Fawity History.~Sister dicd of phlhisis when pationt wis 8 years ofd,

.

Histuryp.~Comneneal work s s piner i nshostos factory, aged 20, Worked con-
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tivmously for thivieen years.  Cotgh ectmaenced  five years Infore ecnsing work and

= = gradually gob worse,  On entering faclony. » vight 10 <L, now T st _

— ) Physical Ssgns—Ustivut extpavely thin, - Not evannsed.  Slight elabhing of fingers.

Slight impairent of perenssion note over upper balf of vight e Dy fibrotic cracklings
ave heard all over vight hung. Marsh breath sounds and profonged expivation below right

3 clavicle,  Sputum T.1L, negative fonr times 1028,

v SKIAGLAM.
Cevvieal vil on left,  Trachea displaced towavds vight.
Below centre of rvight clvicle in fist intereostal spaec theve is a dense, rounded ‘

shadow abont 4 mun. in divneter, npparently due to caleitization. A few other mnaller

caleifivd ureas in same region,  There wre dense caleifieations at upper end of vight hiluin. ‘
Right interlobar septum very thick,  Tmmedintely Ledow inner ead of seplun is o ‘

huge ova) shadow about 11 in, by § i
Outside Teft hilum are n fow small caleifications,

There is i vonndel opacity above left elaviele and a few stnadl dense wpots,

o daft elge of cadine shadow elear-eut exeept at spex, where it is striafed.

362 TUBERCLE [May, 1929 l

CASE XIiIL

May 1L, nged 20.~Attended Victorin Park Cheat flo-pital, Felmary, 1929, complainiug
of cough, prins in vight side of chest and ™ tervible shortoess of brosth.”

I istor g~ August, 125, eanmmeiesd wenk ms spivner atl sshestos Iaelory whiere she
continred U the prosent time, Congh eommenced Poluunrg, 1928, Theve bad been no
spit.  Pains in right side of chest. Dyspnien of eight weeks’ duration.

Plgsical Signs—~ Twpaived procnscion note at right base, with dry friction, vl also
Beand du vight axillary vegion. Chest expansion, 1in.

= BRINGRAM.
Pironchial stefations »lightly neve obvious than nsual. Otherwise no abnorality =een,

CASE. X1V,

Alice M., nged 18 ~—Xlended Vietorin Park Chest Ho-pital Februavy, 1029, complaiing
of cough wid puins vound lower port of chest.

Fewily [lizfory.— Nothing abmormal,

History-=atient bas been werking at an asheslos factory for one and a hall years.
Flias had e shovtness of breath, apd is not Josing weight. There is wo expectoration, Lut
che complains of feeling of phlegm in the Uwont. Cough worse when shie is ul work.  As
far 4= <he knows no precautions against dnst tuken in the factory.

Pirysieal Signs~=No nhnormality detected, but finger tips are slightly shining ahove

| nail-Vase suggestigg enrliest stage of clubbing. There ave ashestos * cotns" on the hands, !
! BRIAGEAM.
| Nething abuormal deteeted. ‘

CASE XV, ‘

Tavmand G, aged B—Attended Vietarin 1wk Chest Hospitnl Februnry, 1020,
catujlduing of shartuess of hreath, Iassitwde, rough wnd expeetorntion, sometimes streaked
! with Llowl,

YA Femily Historg—Yirother Qied in 1023 from pulmonary tulierenlosis,

2 Liistory.—1920 worked at ashestos factory ws store-keeper.  Tis work necessitated

- constant visits to e spinning mooms. 1928 pationt Tad attack of * pucunonia,” said te
be telerenlous, wml kept in bed four sonths. Then attended tuberculosis dispen<ary.
About this tiune he coughed up o teaspoontul of hright red blopd on two or three
oceusions.  Corgh hus persisted ever siner.  Puring the list two years theve has been
inereasing Jassitwle, and he has been very short of renath since 1923,

Physical Signs. ~Vatient slightly eynnosed.  Mound shoulders.  No clubbing.  Slight
impninaent of  percussion nute over both apices., Creaking  sounds, tfine sibili snd
crepitutions are henrd all over Loth lungs, a "

SKIAGUAM,

Theve s indefinite wiettling shove hoth npices,

A Tow sinadl endvifieations i vegion of buth hila.

Filgzo of curdine shadow is distinet.
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May, 1929) PULMONANRY ASLESTOSIS 363
. . CASE VL
R.C. Guale), aged 51, “ 3

Skingram shows posterior view of lungs of patient who had worked for eleven years in
the Sonth African gold mines,

Spnbimm negative for T4,

A the vighit apex, elear avea apparently doe Lo eavity.

At over vemain tev of both Tong fields there mre nimcious diserete densc opacities. The
edge of the cardiae shadow ix distinet en the 81, hut at the vight buse it is poraidy obsenred
by intecleing linead stviations which extend fromy hiluin to upper stinface of diaplivagin,
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A STUDY OF THI SEDIMENTATION RATES IN 252 CASES

OF PULMONARY TUBERCULOSIS.
By R. R. Tryn, MDD, M.RC.P,

Medical Superintendent, King Edicard VH Sanatorivane, Midhurst.

IN « review of 100 T.B.4+ cases nnder obscrvation in the Sanatorinm
between October 1926 and July 1926 il was possible to show hy a
correlation of the Sedimentation Rates on admission and diecharge with
the end result of treatment the value of this test as an indication to
prognosis and the response to treatment[1]. A study of 200 1'.13. 4 cases
and 52 1"B.— cases discharged to dale secms worth recording, as it
strengthens the basis of conclusions then reached and is suggestive of
others then hinted at.

The technique employed is that described in the former paper :—

To two volumes of a sterile solution of 3% per cent. sodiwm
cilrate cight volumes of bloed are added. I'he unit of volume is
one drop of blood from a hroad-ended plass pipette; the Dblood is
drawn from an ear or finger and mixed in a wateh-glass. A colomn

of the dituted blood, 4 in. (=100 mm.) long, is drawn by capillacy
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