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PULMONARY ASBESTOSI3

A Report of 2 Case and a Review!

WILLARD B. SOPER

tly it is definitely one of pulmo-

This case is presented because apparen
appear to be much more wide-

nary asbestosis, 2 condition that would
spread than at present suspected and regarding which but little hasas yet
appeared in American medical literature.  Only very recently has intu-
est been aroused, stimulated particularly by a number of articles and
studies in the medical press of England. Just as certain other dusts
took their toll over a long period before the medical proicssion awoke to

the true facts, 50 dust 1o a lesser degree appears to be taking its
roll without sufficient recognition of the fact on the part of physicians.

Case Report

was admitted to the William Wirt Winchester

Mr. K. a2 man of 30 years,
esting pulmonary

Hospital on May 26, 1929, on account of symptoms sugg

tuberculosis.
The family history was completely negative for tuberculosis. The patient

had been well and strong as a boy, he had the usual childhood diseases and
rather frequent head colds. At the age of ten years he suffered {or a short
time from an ailment diagnosed malaria, and recovered completely. He had
ap attack of burning micturition associated with haematuria about five years
before admission. For the latter trouble he was cystoscoped without a diagno-
sis being made. The urinary symptoms then ceased entirely, never to recur.
He began work in an asbestos factory at the age of 17 and continued in the
industry with more or less constant exposure to the dust from then on.

The onset of the present illness was in the fall of 1928 with dyspnoea. Some
malaise was also noted. He continued at work until February, 1929, having
lost seven pounds in the interim. In February, following expasure 1o smoke
in a factory fire, the sputum became blood-streaked and continued so off and
on up to admission, although there was never any fmnk_hacmoptysis. On

account of t.hesc the patient gave up his work in February and
continued under his physiciah’s care, with the dyspnoca rather Increasing,

irt Winchester Hospital, West 1laven, Connecticut.
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2 little morning sputum blood-streaked at times, malaise and a burning pain -

+

L . 1

P in the chest.

b On admission 1o the hespital the symploms were 2 littdle whitish morning
: lood-streaked occasionally; burning :

sputum, about one dram in amount and b

cverc at times; rather marked dyspnuca on
. excrtion; NETVOUSNEss, irritabitity and constipation of three months' standing.
) His best weight was stated to have been 150 pounds, usual weight 142 to 1435

ht was 142 pounds. The sputum had been examined for

and May and was always
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pain over the whole chest, quite §

"'!'_ by the admission welg
o tubercle bacilli on several occasions between February
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negative.

il Pivsical Examingiios. The patient was fairly well nourished, 2 little pale

H and the skin cyanotic on pressure. He did not look particularly il. The
e hands were clammy. The left pupil was slightly larger than the right but =
i reactions were normal. Several {eeth were missing and those that remained
chowed a moderate amount of pyorrhoea with congestion of the gums. The -
' tonsils were a little large and a verv few small cervical lymph nodes were
just palpable along the margin of the left trapezius. The thorax was well
AL formed and symmetrical and expanded equally on both sides. The measured
P expansion at the nipple line was 5 cm. The heart was in normal position and
'L'-!:.‘ ‘f no abnormalities were noted except a slight arrhythmia. Percussion showed
AN s little dulness above both clavicles and a practically normral note otherwise
U over the anterior chest. Posteriotly there was a fittle duiness over both tops
i oy down to the 6th dorsal spine and more marked on the right. The note at the
bases was hyperrescnant. Breathing was Lroachovesicular ovet the upper

third on both sides. There were 2 few dry crackling superficial rales at both
bases about the whole circumfcrence of the chest. “There were also occasional
riles of the same sort scattered over the whole of both lungs, but definitely
more marked in number between the outer clavicle and the 3rd rib on the right.
The abdomen was normal. There were no lymph-node enjargements except
as noted above. The genitalia were normal. Reflexes ~ere normal.

The fingers showed no clubbing. The hands, however, Were interesting
R in that there was on the right hand between the thumb and the first finger a
o fbrous mass the size of the end of one's little finger, an outgrowth of the skin.
¢ This was fairly soit in consistence, about that of a fbroma: it was non-tende?
Vi o . ;
SR and was said to have resulted from a shiver of asbestos penetrating the sk

P . ‘ Also two of the fingers showed what were called asbestos corns, namelv,
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small hard areas each about a millimetre in diameter and said also to have beta
: of long standing and the resuit of asbestos slivers.

-, Laboratory: The blood count chowed 4,000,044 red cells with 73 per cent
A . ‘; B haemoglobin, white cells 6,250, with 2 difficrential of polymomhonuc]c:\.rs 6d

v per cent, tymphocytes 22 pet cent, large mononuclcars 8 per cent, cosinophiles

i 2 per cent. The urine was normal and the \Wasscrmann negative. Tea
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PULMONARY ASBESTOsIS
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specimens of sputum examined for tubercle Bacilli, six by the antiformin
methal were negative. A second Llood count at the tne of (s harge showed
no exsenttal change frony that on adinission.

Noray: The sriking fuature of the ilms was a raiher difuse nne 1vpe of
shadowing that was rather more marked over the lower twoethinds of hoth

‘

bt

Froo L X-Kay ar Luses, PULMON iRy AsgiaTosds, My 20, 101y

lungs. The trachen whs drawh a little to the right upposite the cavicle;

the mediastital shadow was broad: Loth jt aod the beart shadow were in nur-

mal position.  The rizht diaphragm appeared somew hat higher than the left,

but the exact lucation was olmcurcd by a haey shaidow bivndding into the lung

fieid above. continuous ul the ltenl manziy with & shadow which wlled the
L)
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f . castophrenic sinus.  The same candition exizted over the left diaphragm but

l ‘ : to a lesser degree.  Above hath clavieles was a shadow, rather ground glass in

Sy character, suggesting apical pleurisy. Fxtending out from the hilum on both

! cides in all directions were very fine striations which were particulariy marked

a . taward the bases and along the left margin of the heart where. tn quote Burlon

- . Wood (1), they presented a cobwelh appearance These markings  were

: essentiallv the same in bath lungs. The right lung in addition showed a

; definite lincar thickening of the fissure hetween the upper and middle labes in

- ' the auter half of the lung,  The inner end of this fiseure pointed toward a group
, P of two quite definite dense shadows as of caleificd trachenbronchial nedes.

S . The patient was discharged on July 2, 1929, Daring his stay in the hospital

. the dvspnoca hecame less marked.  No cough cver developed.  The sputum

e remained slight in amount. thin in character and was raised without effort in the

. _ morning. 1L was occasionally Llowi-strenked.  Ihere were o genitourinary

- svmptoms. The chief complaint was the burning scnsation in the chest

o experienced before admission. The temperature was normal with an occa-

M sional 99°, the pulsc 80 to Y, and respirations were usually normal, with an

A
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L occasional X 1o 21

Following discharge the patient rested at home with no regular work but up
and about the house more or less He presented himself for examination
L again on April 9, 1930, about nine manths after his discharge.  He stated then
, that the dvspnoca had become detinitely more marked. and that the little
Cot morning expectoration had persisted unchanged with a little morning cough
T i added.  He suspecterd that his condition was due 1o a sinus troubie {or which
! ' he stated he was being treated at the time. The sputum had been hlood-
(T streaked on several oceasions. but still there haet heen no frank hacmoptysis.
The hurming pain had ceased about December and had been superseded by a
dull, drawing pain above the left breast. A certain amount of malaize and
_ dehnite weakness on exertion continued.  Weight had increase] from the 142
il an discharge 1o 162 pounds. The credit for tiis gnin the patient gave to the
* ! e cordliver il and tomato juice which he took consistently during the whole

— . ow

perind, e was under treatment for his prorrhoca.
- The striking feature of the reéxamination was the dyspnoca. Respirations
) were 23 and cven andinary specch praduced shociness of breath The com-

,m s e k4

o plesion was slightly leaden and there was a very naticeable cyvanesis of the
' eare. hande and skin on pressure There were ne other chapees frem the

[ 3

original examination except i the thorax: (his was armmetrical and zave the
effect of heing rather fattencd over the upper half in front. On fullinspira-
tion. expansion in the anteraposterior diadeter appeared 1o be nil. there being

no visible mution of the sternum. The epigastrium moved forward strikingly
with inspiration.  There was same lag in the lateral expansion of the right base.
AL the nipple finc the chest measured 94.3 cm. on extreme expiration and 96
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. H
1 m. on extreme inspiration, an increase of only 1.5 cm. The lungs showed an j
] snusual degree of difference between the notes on light and heavy percussion. ;l
# With the latter no dulness was noted, but on light percussion there was a very LR
{ definite wouden note over the whole of both lungs, especially pronounced cn the E
right to the 3th dorsal spine behind and from the 6th rib to the base, both in the . ;. S22
axillaz and anteriorty. Liver tiatness began at the 6th rib and did not change B r*"g_;‘;j
in either phase of respiration. On auscultation the breathing was a iittie :i .'-:'-,
diminished overall but not strikingly so, with a frank bronchovesicular quality :; &_H
gver the right upper lobe to the 5th dorsal spine and to the 4ih rib. A few il‘ E
nonlatent riles were heard over the whole of both lungs, but they were quite i
indednite.  With cough, hovever, a strihing Lype o rile was heard from o g o
top to the bottom on both sides but most markedly in the right axillz and e
helow the 6th rib in front; it was superficial, ine, dry and crackling in charac- : é'
ter. The quality of rile was essentialiy the same overall. Blood-pressure s
was 130 over 90, practically the same as during the hospital stay. The general g li
impression was that the riles were considerably more definite and more wide- '}
spread than nine months beiore. The increasing dysproea and cyanosis - “
spamed in accord with the increase in the rales. The vital capacity was 1350 Y
, tc., 29 per cent. Unfortunately this had not been determined at the time of - Ei
, the original admission. The new X-ray films were 2 little less exposed than ‘ : r
, those previousty taken and brought out the markings still better. Discounting ML:
. this fact, it was impossible to determine a definite X-ray change. ) H
- T
111 ASDESTOS ‘)
- Before entering upon a discussion, something should be said of asbestos. S &
: This word is from the same in Greek, meaning unquenchable. ‘ ’:
it Asbestos was known to the ancients for its fire-resisting qualities. .
g Greek and Roman writers refer to its use for lamp wicks. Allusion is T ;
“3 made to it by Marco Polo, and Charlemagne is said to have possessed 2 _
© remarkable table-cloth of this material which was purified by being . Fﬁ
e thrown into a fre. Only relatively recently, however, has it come into TS
extensive e in AT i
- Asbestos is a silicate of numerous varieties. It is always found T
e associated with other minerals, especially with chrome, iron and maguet- v o
e ite. Cooke (2) gives the composition of the Canadian and Iralian T .ok :
e fibres as iollows: o t A1
- Conadiun Itsiiin LA
me Cheyrouie Eubre L o
e GHlIR. « « v v e e e e e e 30 87 40 30 RELI T
o MAGRESIS. ... . oo ose e 3130 3337 . ‘lﬁ %
"G Ferrous oxide. ... ..oonnin o 28 Oaz b: ¥ pafy
AMIRG. e P 0 %0 1 1] ey
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From the standpoint of pathology, however, the mineralogical com-
position of asbestos isvery important. The following analysis is gener-

ally accepted:

Iy

e

SR From the foregoing chemical and mineralogical analyses it becomes
sl evident that asbestos is made up mainly of a magnesium silicate con-
taining but traces of iree silica {(quartz).

Formerly asbestos was obtained almost exclusively from Italy and
Corsica and the Italian warkings still yield large quantities. South
Africa also supplies large amounts. But the Canadian asbestos, since
the recognition of its commercial value in 1877, has become the most
widcly used industrially. It is found in a small belt of serpentine in
the Province of Quebec, chiefly near Black Lake and Thetford. Else-
where it is widely distributed, but in quantities too small to be worked to
! advantage commercially.

';‘ - Cooke states that the fibre microscopically is scen to consist of two
: " ) different eclements: the transiucent glistening material of which the bulk
IR of the fibre is composed, and black opaque angular particles. Minute
i p.;‘ﬁ. : black granules are also present, actually part of the fibre. The dust
v Lo generated during manufacture is seen to consist of these sharp angular
Vit particles and minutc granules. Analyses of several samples of dust
. chowed that the dust containing the greater quantity of the black parti-
o cles contained the largest amount of iron. These particles were jound
o in verv small number in the fnished article. Whereas the dust showed
N 18.4 per cent of iron as ferrous oxide. the finished article showed only
0.1 per cent. Cooke concludes that the blackened brittle parts of the
R fbre are the iron-containing portions, the bugbear of the manuiacturer,
the cause of dust, and a danger to the heaith of the workers.

- N “I'he rock is blasted in open quarries, crushed and pulverized. In this
i : o form it is often shippad. At the manufactory it is mixed with other
fibres, especially cotton. Then there are the processes of carding, roving

_ and spinning which may be carried out just as with cotton, wool or silk.
J All of the processes produce asbestos dust, some more than others. Our
¥ own paticnt was engaged in the manuiacture oi brake-linings. He stated
! . that the bands were composed of 30 per cent of asbestos fibre and 70 per
P cent of cotton fibres woven together.

2 %i. . Conadion Fhodesiam
5:? t - ABEEIOR. et e 92 30 o8 83
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PULMONARY ASBISTOSIS 577

DISCUSSION '

Prior to the appearance of the above-described case, pulmonary asbes- s
tesis was practically unknown to most of us in New Haven. However,
on account of the history of prolonged exposure to asbestos dust and the
several respects in which the patient's symptoms, signs and X-ray hlms
difered {rom those of tuberculosis, the condition was immediately
suspected as possibly due to the inhalation of asbestos dust. During
that very month of May, 1929, there appeared in the current number of
Tuber-l v article on Pulmoniry Asbesiosis, with special reference to the AR
radiographic appearance, by W. Burton Wood (1). The description of .
the composite X-ray findings in 13 cases of pulmonary asbestosis des- L
cribed by Wood was so nearly identical with the N-ray picture of our '
case and the symptomatology so similar that we immediately concluded R
that we were dealing with such a case, with possibly a minimal tubercu- _
losis superimposed.  To this study by Wood, later studies by the same . 4
author, and the limited literature on the subject I am indebted for most '
of the material of this presentation. Wood in the above cited article in
Tubercle gives a clinical abstract of 16 cases with reproductions of the ..
films. A description of the composite skiagram of all of these cases is N
repeated verbatim.

P te Ay et W

"t noticeable feature of skiagram in the|workers exposed (longest to asbes- .

- dust is the presence of shadows suggesting a diffuse fibrosts affecting chiefly R
-2 lower two thirds of the lungs. The fine quality of the shadows is worthy A
of note.  Some of the cases exhibit a ground glass appearance, though on close o
inspection a fine mottling is evident. Bronchial striations toward the lung S
bases are prominent and scem to spread out to form a fine network giving an N
tppearance like that of cobweb. As the striations radiate outward from the .
lung roots, they cut the edge of the cardiac shadow, especially on the left side, LU
giving a shaggy appearance as if the heart were encased in coarse felt. When “ .
more definite motiling is present it lacks the coarse quality described in the ' J
skiagrams of chests showing pneumoconiosis, for example in South Alrican !
toal miners. Another feature is evidence of basal pleurisy, and the frequency LI
with which the costophrenic angle on one or both sides is obliterated will be Sl
toted. Many of the cases also exhibit a thickening of the apical plcural cap. e
Annular shadows suggesting a possibility of cavitation were scen in three cases;
& only one of these were tubercle bacilli found in the sputum. The region of
the lungs most apt to show marked changes in pulmonary tuberculosis of the
fbroid type is usually spared.
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Wood (1) is also quoted in large part as to symptoms, physical signs, o
differential diagnosis, prognosis and durafion of exposure 1o dust. .
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SYMPTOMS

s
T et n o —

The cardinal symptom of pulmenary asbestosis, like that of other forms
of silicosis, is dyspnoed. The dyspnoea is progressive and in advanced
stages of the discase may become extreme. Chest expansion may be
reduced to one inch or even less. Dyspnoea may be accornpanied by

! cyanosis and the complexion of most patients has 2 slightly leaden hue.
Wasting is a notable {eature and may proceed to emaciation. Coughis
a variable symptom, but is seldom excessive and may be slight. Expec-
toration is usually moderate and may be altogether absent over a long

eriod. Particles of asbestos are apt to penetrate the superfcial layers
of the skin of the arms and legs of workers. Irritation by these causes

keratinization, and “asbestos corns” are produced around the central

core of fibre.
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PHYSICAL SIGNS

he 1f pulmonary tuberculosis supervenes, the signs and symptoms of this
condition would obviously modify the clinical picture. In the absence

of such a complication the physical signs are those of a bilateral pulmo-
e adventitious sounds

!

'.
% : '.l nary fibrosis affecting the pulmonic bases. Th
4y have a dry crackling quality, and in the axillary regions are often super-
1 ficial. The latter probably have a pleural origin. A {riction rub may
' be heard over the same area. As the disease affects both fungs, cardiac
. displacement if present is usually slight. Early clubbing of the fingers
r but is seldom well marked. When seen it is usually repre-
fling of the skin surrounding the proximal eads of
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N A
Ty [ DIFFERENTIAL DIAGNOSTS|

\
iy : NI .
S S Features which serve to distinguish asbestosis and pulmonary tuber-
'{ . culosis, though 2 combination of the two conditions may be often sus-
!3‘7 pected and cometimes proved, are the leaden or dusky complexion,
r

;! L extreme dyspnoca, wasting of emaciation out of all proportion to physi-

cal signs, and the drv quality of the adventitious sounds. These with

I ' an absence of tubercle bacilli from the sputum, and a history of prolonged
exposure to asbestos dust indicate the probable diagnosis.

3

*

1

;1 S TROGNOSIS

! uE ; ‘ When the discase is cstablished the prognosis appears to be grave.
*
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DURATION OF EXPOSURE TO ASBESTOS DUST

In Wood's series of casces the shortest period of working was one year
and the longest period fourteen years. One patient was exposed to dust
for a period of eight years before the onset of cough. Another case
remained in fair health for Ave yvears after commencing work, although
frequent colds and a tendency to winter cough were apparent. It is
significant that a patient may complain of symptoms of pulmonary dis-
‘res only seme time after ceasing work. Wood siates that a reference
to the radiograms will show that in general the density and extent of the
lung shadows are proportional to the duration of exposure to the dust.

PATHOLOGY

In 1924 Cooke (3} published in England a brief autopsy report which
he then thought was of the first case. The patient had werked in asbes-
tos twenty years. Adhesions were extensive. The lungs were firm and
small and cut with abnormal resistance. The extensive fibrotic process
appeared distinct from the scattered tuberculous foci. Cooke speaks of
particles of mineral matter in the Abrous tissue and in the caseous tuber-
culous areas. The bronchi were dilated, the lining epithelium gone and
extensive peribronchial nbrosis was present.

This report by Cooke brought to him word of the first autopsy on a
case of asbestosis by Murray in 1900, the essential features of which
were the puimonary fibrosis and “spicules of asbestos.”” In 1927 Cooke
{2) wrote a second more comprchensive arzicle describing the histology
of the lungs of the case originally reported in 1924, He described for the
first time and showed microphotographs of deposits of large angular
pigmented particles which he judged to be the heavy brittle tron-con-
taining fragments of asbestos fibre. He explained the greater invoive-
ment of the right lung on the theory that the fragments would more
easilv travel down the more vertical right bronchus.

Mc:Donald (4) about the same time published a study upon what ke
termed ““the foreign bodies,” the material being from Cooke’s case and
one other. '

In 1928 Simson (5) wrote an article entitled Pulmonary Asbestosis in
Africa. In it he described the findings in sections of lungs of four
asbestos workers. Two suffered death from tuberculosis and two from
pneumonia. The first two cases showed considerable fibrosis and the
latter two only a moderate amm{m. All, however, showed *'curious

Twd’

g apireai g ot TN

- oo

et

YR Ve

RPN R

256d-547b-
_,,./' [ ”

Sy

o

€d-923b-92ca7e382489

i ,,amwmm;w-mméw.m-m-"-'\ il

£
- .
E
% -



fm e R e -

ey e s TR O ETT
i i L T kT ‘-E £ e TR oy
+ f" 0 i . b . ‘-. : : : ’ l .. : . - ’; : :x : 7-‘ | y ‘
. . : g . : S
R R - . Document hosted at JD3UPRA
. i htt nw.jdsupra.com/post/documentVie fid= -
: wer.aspx?fid=3511256d-547b-47cd-923b-92ca7e382489

|

e et

‘ SR
B say 0t
i PR
- kY * ', )
2
AL
<t it
il
-1 TN .
2 I ' - 380 WILLARD B. SOPER
I * which the author states he never {ound in autop-

golden-yellow bodics.’
<ies of miners dying from sil

*cosis and tuberculosis in the Rand. Con-
siderable space 1s given to 3@ discussion of the “yeliow bedies.”! Simsen
thinks there is considerable evidence in favor of ashestosis conducing

to tuberculosis as a complication. He cites Collis who found that five

deaths from phthisis occurred in five years among & stafl of less than 40

workers empioyed at a factory where asbestos was woven.
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é gt The next autopsy reported was In July 1929 by Page and Wood (6).
AV This case was studicd before death and was especially interesting in that
L there was no complicating tuberculosis. A woman had worked nine

p the occupation on account of
spnoea, loss of weight and
A description of this

years as 2 weaver of asbestos and gave u
ill health about four years beiore death. Dy
strength continued increasingty until her demise.
. autopsy is worth repeating in part:
AT Body was emaciated. The pleurae were uniformiy thickened to a

S In the upper third of the chest the layers were bound

slight extent.
together by moderately firm adhesions; on both sides some recent plastic

: pleurisy was present. The lungs showed a diffuse fibrosis and were
Rt contracted, the left lung more than the right.  On section, the trabeculae
g stood out rather prominently. {orming a fibrous network. especiaily in
S the right upper lobe; and denser fibrous strands appeared as irrcgularly
i i' shaped nodules particulardy in the right fower lobe. The bronchi were
oniy slightly ditated. Thc lungs were congested and in patches were
o bronchopneumonic. Microscopically the fibrosis became more readily
N apparent; in jess-affected areas it was most prominent around the blood-
R vessels and less so in the alveolar walls, while in some sections little was
seen but scar-tissue with blood-vessels and numerous elastic fibres.
» Some lymphocytic nodules were present in the fibrous tissuc and giant
‘ cells of the type associated with foreign bodies; no typical tuberculous
giant cells were found and no tubercle hacilli. In acddition to 2 large

e quantity of amorphous dark brown pigment numerous golden-vellow
A bodies resembling those deseribed by McDonald and Simson were seen.
v These bodics were present in sections taken {rom various parts of the

" lungs. The majority of them were imbedded in fibrous tissue; where the
fibrosis was lcss advanced many were scen to Le in clumps in the alveoli,
usually radiating from the centre with thar clubbed cnds outward;
numerous isolated specimens were sech in the fibrous tissue and else-

Varying in size and shape the majority showed a large clubbed
Many circular bodies with
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¥ head, a segmented body and 2 tapering tail.
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PULMONARY ASBESTOSIS 581

a diameter of about one and a half red blood corpuscle were also present.
These were evidenty of the same structure.  The bodies were of a golden-
vellow color both in unstained sections and in those stained with aniline
dves, but they gave the prussian-blue reaction with potassium ferro-
cyanide and dilute hydrochleric acid.

The hilum lymph nodes were pigmented, but were only slightly en-
larged, and no golden-yellow bodies were found in sections prepared from
them. One at the bifurcation of the trachea was caseous and slightly
calcined; no tubercle bacilli and no giant cells were found in the sections
prepared from it.  No evidence of tuberculosis was found in other organs
and no golden-yellow bodies were seen in those examined microscopically
{the liver, spleen and Lkidneys).

As suggested by Stewart (7} the tluid expressed {rom the lung was
examined and found to contain golden-yellow bodies. With the aid of
dark-ground illumination, Gloyne (8) observed that the fluid contained
also free asbestos tibres and, in examining it, he noted that the vellow
bodies when dissolved in sulphuric acid while under observation contained
a core of asbestos tibres.

The autopsy of a final case was reported by Wood and Page (8) in
January, 1930. In the summary of their case they state that the three
features of special interest are (1) rapid evolution of the tuberculous
process in a patient who had been exposed to asbestos dust; (2) the
presence in the lungs of a large number of asbestosis bodies within two
vears of the first exposure to the dust; and (3] the presence in the lungs
of asbestos fibres and the various stages of the formation oi tvpical
ashestosis bodies.

The essential features then of the pathological changes appear to be
the pleurisy, the marked difuse nibrosis and contraction of the lungs, and
the presence of asbestos fibres and asbestosis bodics.

Regarding the presence of the asbestos fibre in the iesions of asbestos
workers, Gloyne (8) in 1929 published an illuminating paper. Summariz-

ing the description of raw asbestos, he stated that it may be ground into

a fne powder, caicined in a crucible and mounted on a slide as a wet
preparation with concentrated sulphuric acid without showing any signs
of destruction. Examined by the durk-ground illumination method with
a2 'z in. objective, a fim thus preparcd shows bundles of Abres and indi-
vidual fibres of varying lengths.  The tibres are highly refractile; they

are straight and rigid like steel wire and have often a very fine saw-like
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582 WILLARD B. SOPER

¢dge, while the ends are broken at different angles and occasionally split.
The finest of them have a bluish tinge.

With these appearances in mind Gloyne demonstrated that asbestos
fibres can be readily removed from the so called asbestos corns with a
. fine needle and, when cxamsined by dark-ground illumination, chow the
characteristic appearances of the asbestos fibres. He then demon-.
strated asbestos in the mouth and nose of two operatives by a method
consisting of digestion of the material with antiformin, centrifugation of
the digested material, calcining of the deposit in a crucible to destroy all
cellular debris, and finally the making of a wet preparation of the cal-
cined deposit in concentrated sulphuric acid and examination by dark-
ground illumination. By the same method he found asbestos fibres in
U the sputum of three of six cases examined. Furthermore, typical asbes-
e tos fibres were found in the lung and were present in the expressed juice
Ry of the lung of a case available. Finally he made wet preparations of the
golden-yellow bodies in expressed lung juice for examination by dark-
ground illumination. Concentrated sulphuric acid was very gently run
under the cover-slip. The yellow bodies began to dissolve and in the
middle of their structure were a number of typical asbestos fibres. At
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; 3% HE , . the end of half an hour practically all the material of which the bodies
Ziy ot HU were composed had disappeared, leaving only a faint ghostlike outline
: 5: Tiieog . of the bodies with highly refractile asbestos fibres within them. The
;é R b asbestos fibres lay at different angles. Gloyne concluded that, in any
2‘5 : ‘ ;_1'! . event, whatever other material enters into the composition of the bodies
S T the basic factor is the asbestos fibre, and he suggested the term “"asbesto-
e i; ! L sis bodies” as being the most descriptive.

: ; _;4 - Stewart (7) in 1928 stated that in one autopsy of his own of a case of
i .,'{ e ' pulmonary asbestosis and in three by a colleague asbestosis bodies were
{% ISR readily demonstrated in large number by simple microscopic examination

’ﬁi o : ' of lung juice expressed upon & slide and covered with a cover-glass.
R B! W Stewart and Haddow (10) in 1929 wrote a preliminary report on their
31 ; ‘{ efforts to obtain for diagnostic purposes asbestosis bodies by lung punc-
i-;! s ture and {rom sputum. From two cases clinically of pulmonary asbes-
; '3 \ . : tosis they withdrew from the base of the lung through a needle a minute

amount of blood-stained material. Unmistakable golden-yellow asbes-
tosis bodies were found in considerable number in the material {rom one.
In the second case ncgative results were obtained. Sputum is usually
lacking or is in but small amount except during attacks of bronchitis.
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PULMONARY ASBESTOSIS 583

From each of two cases, however, about a half-cunce of mucopurulent
sputum was obtained. This was dissolved in an equal quantity of un-
diluted antiformin, centrifugated, and the deposit washed and examined
microscopically.  After prolonged search through numerous fields two
typical asbestosis bodies were found in onc of the specimens examined.
The other was negative.

In an article published in January 1930, Gloyne (11) gave the results
of animal experiments to show whether the asbestos fibre is definitely
toxic or whether it acts merely as an inert foreign body or a mild sterile
irritant. His conclusions were ac follows: (1) asbestos fbres when
injected into animal tissues acted as a benign irritant, producing granu-
lation tissue; (2) this granulation tissue contained many asbestosis giant
cells, presumably an attempt to destroy the asbestos fibres by phagocyto-
sis; (3) connective tissue was formed in due course, but the giant cells
persisted; (4) the asbestosis giant cell was readily distinguished from the
true tuberculosis giant cell; (3) asbestosis bodies were not found; (6)
asbestos injecied repeatedly intravenous]y' appeared to have no toxic
effects on distant tissues.

CONCLUSIONS

1. A caseis reported which seems to be typical of pulmonary asbestosis.

2. When there has been exposure to asbestos dust the presence of
pulmonary asbestosis should always be suspected.

3. The most common single symptom is dyspnoea. This and the other
symptoms are essentially those of a progressive generalized lung fibrosis.

4. The physical signs of uncomplicated pulmonary asbestosis are
substantially those of generalized fibrosis of both lungs and basal pleurisy.

5. X-ray examination is of great value in establishing the diagnosis.

6. Asbestos contains but a very small amount of free silica but probably
conduces to a more hasty evolution of any accompanying tuberculosis,
as in the better understood forms of silicosis.

7. An immediate diagnosis at autopsy is said to be made possible by
simply squeezing out upon a slide a drop of lung juice from the filrosed
tissue and covering with a cover-glass. The asbestosis bodies in large
pumber are readily visible under the microscope.
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