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ASBESTOSIS: A ROENTGENOLOGIC REVIEW OF 71 CASES

By J. RUSH SHULL, M.D., Chariotte, NoCL

/ SBESTOS has been used in industry
A for centuries. [t would seem that
"’I the pathologic action of this dust in
the lungs would have been recogmized be-
fore 1000, when Murray, in England. per-
formed an autopsy om such a case. This
autopsy was performed on a man, the last
of L1 men who had begun work together in
anijml Murray did not
report his findings untl 1606. Probably
the first case in English medical literature
to be definitely proved as zsbestosis, was
reported by Cooke in 1924, This patient
had tuberculosis as a complication.

Little attention has been paid to this

sbestosis may he dehnced a- @ (isedse Tt
the lungs caused by the inhalation of ashu--
tos dust and fiber. [t is classified as o
pneumonoconio:is and is characterized
roentgenologically by an carly interstitial
fibrosis with progression into 2 terminal
diffuse fihrosis. This filiresis begina Lri-
marily in the bases of the lungs. invelving
the peribronchial structurcs. The paren-
chyma of the lungs is comparatively unin-
volved. As the disease progresses there tle-
velops a filmy. hazy appearance of the
lung-fields which has heen aptly deseribed
as a ‘ground-glass appearance. Theright
side of the heart is frequently enlarged in

form of pneumonoconiosis in the American
literature until 1928, when the *'Journa! of
the American Medical Association’' com-
mented editorially on Cooke's report and
suggested that this condition deserved
more consideration than it has been given.
The first case reported in America was by
Mills, in 1930. Since thenmany individual
case reports, or small groups of cases, have
been brought to our attention; but no
large series from which a comprehensive
study can be made has appeared.

CHART L —PULMONARY

TABLE L.—PULMOUNARY ASBESTOSLS
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(e moderately advanced cases, and itisa
commeon finding in the markedly advanced

RADIOLOGY

cases. The fibrosis is a result of chemical
irritation caused by silica in the dust and of
muchanicai irritation instigated by the as-
tos hers

Another finding characteristic of this dis-
cuse is the presence of peculiar golden cof-
ored, crustation-like bodies in the lungs of
these patients. Stewart and Stewart and
Huddow have suggested the name “asbes-
tos bodies'’ for them. Giloyne described a
technic whereby the central core of these
bodies was found to be a minute asbestos
fher. He also pointed out that it is um-
portant to demounstrate tubercle bacilli be-
fore one can assume that tuberculosis is a
complicuting factor.

Clinically, the most striking symptom is

CITART

1.— PULMONARY ASBESTOSIS:
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undoubtedly dyspnea. Thisis progressive,
siow, and insidious in development-znd iss

due to inelasticity of the lungs and inter;
ference with blood supply. Cough and ex-~7

pectoration, especially the latter, may be:
nearly or quite absent except during bron-

chitic attacks. Anorexia, cyanosis, loss of *
weight, and emaciation are rather late. |

manifestations, and are usually out of pro-
portion to the physical signs, differing
thereby from tuberculosis alone.

During the latter part of 1934 it was my
privilege to examine the chests of 71 of 100
workers who had been dismissed from local
asbestos plants. All had undergone physi-
cal examination before they were referred
for roentgenologic study and were found to
be physically disabled.

Stereoroentgenograms were made of each

MODERATELY ADVANCED CASES
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SHULL: ASBESTOSIS ' ™~

-nt, using a skin-target distance of 72
es. The same technic was meticu-
Ly observed in each case, so that flms
ood contrast and equal exposure could
btained for comparison. A number
- also examined roentgenoscopicaily.

Fig. L
Fig. 1. Case 37536 Examined on Pec. 1, 1034; white male, aged 48 years. Patient was cxposud six
ars: 10 compiaints. Early type of ashestosis.
rig. 2. Re-sxamination made on Feb. 13, 1936; there is slight improvement.

CHART 1. —PULMONARY ASBESTOSIS!: MARKEDLY ADVANCED CaASES

Fifty-six were white males, six were white
females, and nine were negro males. The
gverage age was $+.4 years and the time of
exposure varied from 16 months tu 21
Vears.

In eight recognized cases ol tuberculosis

Fig. 2.
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SHULL: ASBESTOSIS

Fig. +. Fig. .

Fig. 7. Case 3839. Examined oo Jan. 7, 1933 white maie, aged 37 vears. Patient was exposed nine
ears. Slightly advanced type of asbestosis. Slight cough and some dyspnea, but no time loss from work.
Tote that in addition to the findings of asbestosis there is an active tubercuious lesion in the upper nght lobe.

Fig. 3. Re-examination made on Feb. 15, 1836. Note improvement in lung-ficlds. No complaints.  De-

ided gain in weight. Has worked steadily in a textile plant since discharge from ashestos nill in Noveinber,
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- Fig. 9. Fig. 10. TR a
“Fig. 9. Case 3738. Examined oa Dec. 1, 1934: white male, aged 2 years. Datient was exposed Wi W f - - ‘
years. Slight cough for one year, Earty type of asbestosis, Note co-uxisting tuberculosis. Y Ty -4
- Fig. 10. Re-examination made on Feb. t0, 19368. This patient has gained e:ght pounds in weight und ha~ . f”rﬁ. - - i
worked a8 z radie technicizn since his discharge {rom rhe ashestos mill in November, 1434, Note tibeeing .- ‘jt - 5
of tg.bu'cnlpu.l lesion and increased aerstion of lung-fields. ‘ Coa T v L b
. K T f';.\é‘."ﬂ‘s— o 1
.. . o 2L £ i TR
g them with a number of plates of other tosiscasesasa whole. These are tabulated . ‘--}f‘_‘; ey
pes of pneumonocomniosis, it has beea pos- under Tabie [. RAEE RS SR
ple to make certain observations which Furthermore, it was obvious that 3 a5 :-‘*9—-;1:-_“:

classification could be effected. Since the
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em io‘t":e" peculiar to this group of asbes-
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Fig. 15. Fig. 14,
Fig. 3. Case 3708. Esamined co Nov. 24, 1934; white male. aged 33 years, Patient was exposed seven
Moderately advanced type of asbestoszs.

ars. Chief complaint was dyspnea.
Fig. 14. Re-examination made on Feb. 17, 1936, There is 2 slight increase in avration of the {uug-lields.

Fig. 18.

. 1934: white male, aged 8 years. Patient was exposcd vight

years. Cough and dyspnesa were ihe chicf complaints. Markedly advanced type of asbestosis.
Pig. 18. Re-examination made on March 13, 1983, Patient had an attack of lobar pneumnonia in January,

1935, Note changes io jung-fietds and in cardiac outline.

Fig. 17,
Fig. 17. Case 3743. Examined nn Dec. |

ses (Chart 1).— sary toaid in arriving ata diagnosis. There
are no cases of pericardial and pleural
thickening, in none is the trachea displaced.

1. Slightly Advanced Ca
In this group are 16 cases. Inall, thereis a
_beginning interstitial fibrosis in both lung
bases: producing a filmy, hazy appearance. rarely is there an emphysematous type of
¢t be considered chest, and less than half showed right-sided

cardial hypertrophy. In this group there

3

'+ The roentgen film canno

- dl&g'nostzc, a history of exposure is neces-

L)

-=I. = i _-‘
. ; bl 3 3
ris Bt P o L
AT ..__.‘”_ - 's‘ e
P WA 6 EF g b MY



Fig. 19.

Fig. 19. Case 3731,
one-half years.
monary asbestosis.

{This patient's {father had worked in the same

-
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Fig. 21 Case 17135  Examined on Nov. i,
(w4 white male, aged Oy years. Puatient was

vipomed seven years. Markedly advariced (ype
of ashestosis.  Dvepnea was marked. Note left dia-
pivragm  und  charactensde basal involvement.
‘This filnt is Lypical of markedly advanced ashestosls
2= evirlenerel by hasal involvement, fuzzy cardiac
Satdine, tigh left diaphragm, and the characterisue
ground-glass appearaice of the lung-fields.

art two females and 1+ males, all white.
1 he averuge age is 2.2 years and the aver-
agre time of exposure is 5.4 years,

-?

2 Moderately Advanced (ases (Chart

Fig. 0. Re-examination made on Feb. 10, 1936; no improvement.

Fig. 20.

Examined on Dec. 3, 18:34; white male, aged 33 years. Patiertt was exposed one and
He bad cough for two months with moderate dyspnea.

Markedly advanced type of pul-

Note slight increase in cardiac base

piant for five years prior o dismissal in September, 1934. His

lungs showed only an early or slightly advanced type.)

92),—There are 33 patients in this group.
There is definite interstitial fibrosis radiat-
ing to the periphery and producing a
ground-glass appearance to the lung-fields.
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Bronchiovascular markings are increased
and pericardial and pleural thickening are
noted. "Right-sided cardiac eniargement is .
more frequent and emphysematous types of
chests are common. The series contains

ATl Kl ilar)! e ey 2w

five white females and JU males, Ove ol
whom are colored. The average age is 37.1
years and the average time of exposure s 8
ears.

3. Markedly Advanced Cases {Chart 3).
—There are 20 patients in this group. In
only one is there no roentgenologic evi-
dence of right-sided cardiac hypertrophy
and in only one otker is evidence of an em-
physematous type of chest lacking. Nearly
half have pericardial and pleural thickeniny
and the majority show a high left dia-
phragm (Table I). The average age in this
group is 37.1 years and the average time of
exposure 8.7 years. All are males, 16 white
and four colored.

In the entire series only six showed evi-
dence of slight displacement of the trachea,

R e

-
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Fig. 22.

Case 3700. Examined on Nov. 12,

g 22.

s, He had an unproductive g ugh with 2 negative sputum.

~ed type of pulmonary asbest
g 23. Re-examinatiod m.

of these three had x-ray evidence of
-culosis. As would be expected, the
.e of cardiac hypertrophy is largely de-
ent on the length of exposure. Other
ngs do not seem to depend on this fac-
> the same extent. Just what influence
jegree of exposure, i.., the type and
unt of dust inhaled, exerts on the roent-
logic picture is difficult to say, as it
not possible to determine this factor.
wotild expect more serious and exten-
pathologic changes in cases in which
e has been a greater degree of exposure.
oubtedly there are other factors which
.an important réle in the amount of
age donme to lung tissue: the patient’s
titutional make-up, his intelligence,
qous disease of the lungs, and other
ses may exert an influence in the rapid-
#ith which the disease progresses. [do
‘believe tuberculosis plays a significant
t in1 the development or prognosis of as-
cosis. Roentgenologicevidence tends to
oldthis statement. Two of the pa-
ts with-definite evidence of tuberculosis
wed unguestionable improvement on
.rimination 15 months subsequently.
@_ﬂ employed in other industries.
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ASBESTOSIS

99 1934: white male, aged 16 years.

ade on Feb. 18, 1838. Chief complaint was dyspoea. Note spread of fibrosis.

Fig. 23.
Patient was exposed ten
Note the shaggy heart. Markedly ad-

21

Fig. 24. See caption under ligures 25 and

The series of re-exainined patients is Loo
small, and perhaps insufiicient time hus
elapsed, to draw definite conclusions on the
progress of the disease from a roentgeno-
logic standpoint. When more patients
have been re-examined over a jonger period
of time, such a report will appear. How-
ever, the observations made on the 21 re-
examined patients are worthy of note.



Fig. 25.
Figs. 24, 25, and 28. Case J792.
cxposed 25 years.

heart and very littie air space remaining.

Fig. 27. - Case HTHL Examined on Dec. 3,
1Up4: negro male, aged 30 years. Paticnt was
exposed seven yoears. Chief compiaint was cough
of fve vyears' duration and recent continued
humoptysis. There is somce cardiac unlargemoent
sur no roentgenologic evidence of tuberculosis.
He died three months later and at autopsy tuber-
culosis was found. {See report.)

[n the Markedlv Advanced Group there
were [ve ro-examinations: three gzined
~une weight, one iost, and the other re-
mained the same, One showed no change

Y e
el 3
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Examined Dac. 12, 1934;
He had been totally disabled for the past two years.
cough, emaciation, and peculiar paior of the skin. Maricedly advanced type of asbestosis.
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Fig. 26. -
white male. aged 55 years. Patient was

Marked dyspnes, troublesome
Note the shaggy

ini This patient died one month after this examination. Photographs ~
of lungs and summary of pathologic findings a{ter autopsy are found in the text.

in the roentgen picture and in three there .
was an increase in the amount of fibrosis. ©
There was no improvement in the heart .
shadow in two, and in two it had en-
larged. Cliaicaily four showed noimprove-
ment. The fifth (See Figs. 29 and 30)
showed definite improvement.

In the Moderately Advanced Group,
seven were re-examined. Three had gained
1 substantial amount of weight, two re-.
mained the same, and two had lost. Three
showed improvement in the lung picture
and two a definite spread of the disease.
One showed an increase in the size of o
neart and another showed definite improve-
ment.

In the Slightly Advanced Group. mine
were re-examined., Three had gained con-
siderable weight and only one had lost.
Five showed improvement in the lung pic-
ture and only one any increased fibrosis.
Tn none was there any alteration in the size
of the heart. Three of these cases 2ad
roentgen evidence of tuberculosis. lni-
cally these patients were much trmproved.

Generally speaking, it would seem taat
improvement can be expected in the earlv
cases when they are removed from asbestos




SHULL:

plants. Asthe disease progresses, improve-
ment is less likely, and when the condition
becomes markedly advanced the patient
usually becomes a permanent invalid and
the prognosis must be considered entirely
unfavorable. Lanza states: "It is by no
means certain that asbestosis progresses
as does silicosis after withdrawal from
dust exposure, nor does infection seem to
be as closely and intimately associated.
with ashestosis as with silicosis.”

AUTOPSY FINDINGS IN ASBESTOSIS

Autopsy was performed on two patients
o the Markedly Advanced Group. One
S. G.) died of an acute fulminating tuber-
ulosis process, with continued hemaphy-
is, three months after examination. There
vas no roentgenologic evidence of this con-
ition. The other (P. J. V.) died one
nonth after examination, of asbestosis.
‘athologic examinations of the lungs were
1ade by Dr. J. B. Bullitt, Professor of
'athology in the School of Medicine at the
‘miversity of North Carolina.

Case 1 (S. G.). “Gross: The lungs are
rmewhat distorted by being molded in the
ontainer. The conditions in the two lungs
re essentially the same. The pleura over
ractically the whole surface is rough and
pparently had been adherent to the pa-
eres; in some areas it is as much as two
illimeters thick. The interlobular divi-
ons are obliterated by adhesions except as
low described. The cut surfaces show
arly uniform character from base to
eX, though the degree of damage is
eater in the central and base portions,
arTow grayish lines block the tissue into
egular small areas. A few small gray
ots, resembling tubercles, are scattered
re and there from base to apex. Near the
ntral portion of each lung is an irregular
aped area of solidification, about two by
ree centimeters, which is apparently
seodS poeumnonia. Similar areas of
aller size are found in the apical and in
» basal portions. In this area are small
vities, ahout three or four millimetars in
treter. - Except in these areas, the tissue

ASBESTOSIS
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Fig. 28, Case 3745,
following autopsv.
but was unsatisfactory..
findings reported in text.

Roentgenngram ol lungs
Lung mapping was attcrpied

Svnopsiy of autupsy

has an elastic feel, similar to but somewhat
less than that of normal lung. I find noth-
ing to justify the massive hemorrhage that
he is said to have had shortly before deuth.
The heart showed nothing of import. The
hilal lymph nodes are enlarged und mottlud
with caseous areas.

“Microscopical: In all parts of Loth
lungs there is comsiderable fibrosis. [u
great part, this consists of small irrcoulur
shaped nodules with lobular distribution.
but also there is much fine fibrosis Lhicken-
ing the walls of alveoli that are still funec-
tional. Most of this fibrosis looks like old
healed scars, but much of it shows some in-
filtration with mononuclear cells, sugges-
tive of a slowly progressive process. In
practically all these scars there is some pig-
ment deposit—in some places a consider-
able amount, and also there are numbers of
fine asbestos shreds. [ am confident that

much of this fibrosis is due to the usbestos,
though part of it might he healed tubercu-
losis,

[n addition to this asbestos, the mi-

e
.
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Fig. 29.
Fig. 29. Case 3778. Examined on Nov. 4, 1934,
years. He had had cough and dyspaea for two years.

cardiac enlargement. Measurements: MR 3.5, ML 1

Fig. 30. Re-sxamination made on Feb. 14,
of the lung-fieids. Dyspnea now chief complaint,
ML 10.0, and Base 10.5.

This is the only case in t
genologically.

croscope shows many very small typical
tubercles in various parts of the lungs;
moreover, the caseous areas mentioned
above are characteristically tuberculous."”
Case 2 (P. J. V.). “‘Gross: Both lungs
are essentialiy alike. The interlobar clefts
are obliterated by dense adhesions. The
greater part of the pleural surfaces are
roughened and appear to have been ad-
herent to the parietes, though some areas
are smooth and glistening and resemble the
normal. From apex to base, on the cut sur-
faces, the tissue is blocked off into small
polvgonal areas by narrow white lines. In
occasional places these lines broaden to as
much as one to three millimeters; also at
several places, just beneath the pleura, the
pulmonary tissue is solidified into about
live or six millimeters in thickness and
twenty to thirty millimeters in breadth.
Except for the fibrosis above described, the
pulmonary tissue appears essentially nor-
mal to the naked eye, but when pinched
hetween the fingers it has a distinctly in-

negro male, aged 40 years. Patient was exposed 12
Warkedly advanced type of asbestosis with typical

(.2, and Base 12.0.
1938. Note diminished cardiac outline and increased aeration

but not as marked as a year ago.

Measursments; MR 4.5,

he markedly advanced group that has shown any improvement clinically or roent

creased density, especially in the lowe

lobes. =
“The hilal lymph nodes are much en

larged and their cut surfaces are slighth
mottled with gray. .
“The heart is distinctly larger than the
average normal. The right ventricle is di
lated, probably sufficiently to prevent per
fect competence of the valves. The musch
is pale and slightly streaked. It is appar
ently not quite as firm in texture as normal
The aorta and the heart valves showa mod
erate amount of atheroma.
“Microscopical: The microscope demon
strates an amount of fibrosis greatly in ex
cess of what the naked eye would lead on
to expect. This is more marked in th
lower lobes but is present in all parts ¢
both lungs. [t consists of nodules an
bands of comnective tissue which bav
clearly resuited in the obliteration of muc
puimonary tissue. Much of it comnsists ¢
old, hard scars with no present inflamms:
tion, but in much of it the process seex
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gressive, as indicated by a low grade
date \mononuciear cells). The rubbery
ques on the pleural surfaces are partly
e up of thickened pleura, but mostly of
1al lung tissue obliterated by fibrous
ue. A good deal of pigment is present
nost areas. In all areas there are num-
us spicules of asbestos. Some of the
rsin this lung might well pass for healed
ercies, but [ find no present tubercles,
i careful search fails to demonstrate any
j-fast bacilli in any area. The [ymphk
les at the hilum show hyperpiasia, some
le fibrosis, a moderate amount of pig-
at, and a few spicules (very small) of
estos, but no evidence of tuberculosis.
‘Except for moderate atheroma, the
ta and heart show nothing of impor-
.ce under the microscope.”

ASBESTOSIS AND SILICOSIS

“he roentgenographic picture of silicosis
.5 not resemble asbestosis. In the for-
r, the upper third of the lungs is in-
ved and the fibrosis is parenchymal and
 interstitial. The lung-felds show char-
eristic nodulation, and, in advanced
=5, 2 coalescence producing dense opaque
s in contrast with the typical, hazy,
»und-glass appearance of the asbestosis
1g-fields.  Silicosis is definitely a pro-
=ssive disease, even when the patient has
en removed {rom dust exposure. This is
t the case in asbestosis, certainly in the
ghtly and moderately advanced groups.
“asbestosis, there is a definite tendency to
exral and pericardial involvement which
strikingly absent in silicosis.

=DICO-LEGAL STATUS OF ASBESTOSIS IN
= NORTH CAROLINA

Tust a word about the status of asbesto-
s in North Carolina from a medico-legal
andpoint. In the case of McNeely vs.
shestos Co., 206 N. C., page 368, the
tate Supreme Court heid the plaintff
wfered an “imjury by accident.” The
ourt said: “He alleged in his complaint
nd offered evidence tending to show that

ASBESTOSIS
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his injury was produced and proximately

caused by negligence of the defendant in

that it maintains no dusting or suction

system such as is approved and in general

use in other ashestos plants. Consegucntiy

his ailegation and proof both established

the fact that his injury was caused by the

negligence of the employer and hence was

not the usual incident or resuit of the par-

ticular employment in which the workman

is engaged. That is to say, the injury was

not produced by the inherent nature of the

work itself and classifiable as an occupa-
tional disease, but was produced by the
active negligence of the employer and his
failure to exercise reasonable care.”” The
Court held in effect that the injury itself
was an accident in that it was an unlooked
for and untoward event which was not ex-
pected or designed by the piaintiff. and
therefore was compensable under the Com-
pensation Act. As a consequence of this
decision, the State Legislature of 1933
amended the Compensation Act to include
twenty-five occupational diseases, inciud-
ing asbestosis.

CONCLUSIONS

tty.

1. Asbestosis is a definite disease en;J

2. Inhalation of air [aden with asbesio
dust and fibers produces characteristic
changes in the lung.

3. The time required for the develop-
ment of the disease is variable. The carli-
est patient in my series had worked in an
asbestos mill only 16 months.

4. The disease asbestosis differs {rom the
disease silicosis, climically, pathologically.
and roentgenologically.

5. While the roentgenogram is the most
reliable diagnostic aid, the interpretation
and correlation with clinical signs and
symptoms is often difficuit. Without the
history of exposure a certain number of
slightly advanced cases will not be recog-

6. A fair percentage of the slightly ad-
vanced and the moderately advanced cases
do tend to improve and the attendant disu-
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Lilities 10 become lessened when remnoved
from asbestos gust.

T Ashestosis does not predispose to
tuberculosis.

~.  From my observations asbestosts s
not primarily a progressive disease.
3wy Brrfessional Bldg.
RALIGGRAPHIC FINDINGS IN  PULMONARY

ASBESTSIS

|. Empnyematous Type of Chest.
2 Flarmg of Lower Ribs.

Trachea not Displaced. . e
SRR T,

Diffiuse Fine to Coar<e Fibrosis R:ac.hmg‘th.e!
Pueriphery, Intersiitial in Character,: Difiema- %
tiating it from the Roentgedoiogic Appesripesi
of Silicosis. . LTl

* . ‘!-.“a\“'ﬁ

Hazv Ground-giass Appearance of Lung-felde,

Invreascd Density of All Plewral Markings, ™. 17

Shuggy Appeasance of the Cardize Ouumg.f‘: : ,,

Tendeney Toward Right-sided Cardiac Eniarge-y

1.
2

-

Disproportionute Rise of Laft Diaphragm. ey
Degror uf Cuardiae [nvolvement is not Gomem:
with tiat of Pulimonary Invoiverment. I




