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ST TTTTTT " Topéther with RE;ger and Rostoski, I reported in 1931 on = sew
N “‘““*i}aas = o a - 3
pulronary asbestosis; my X-ray atlas on the same SUBJECTT pubdished o

in 1938 by Verlag Thieme, Lecipzig, was hased on observations of
more than 200 men and women from asbestos plants. In association
with industrial physiéians of Saxony, at the instigation of the

»

regional industrial physician and in the course of evaluations in

in asbestos plants. This extensive new investigative data makes it

|

\

|

|

the last six months, I radiologically examined another 420 workers |
' |

\

|

possible to check and partially supplement earlier statements and
particularly, since these were chiefly employees who at” that time
had worked in a dustyvitmosphere for only a fairly brief period, to
critically treat the question regarding possibilities of early radio- |
logical diagnosis of asbestosis.

Breifly summarized, our definition of radiological symptoms of

asbestosis was as follows:

Preliminary stage of asbestosis (0-I): Still rather uncharacteristic

strong delineation of pulmonary marking, particularly in the middle and
lower fields, delicate striated shadows and very pale spots in pleural
| recesses or angles of heart and diaphragm.
Asbestosis 1: Extremely delicate network of pulmonary marking in
the middle and lower fields, already permeated with very small, pale
Spots.
Ashbestosis 11: Denser pulmonary marking, numerous very small
shadows of spots, beginning reduction of brightness of middle and lower

fields, particularly in the sections near the heart. Broad and dense

| hili, generally without calcarious infiltrations.
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‘Asbestosis II1: Pronounced shading of middle and lower fields, o
incré.a-sc—:ci‘ x-ray permeable upper fields, borders of heart-bazely.distin-
guishable, broad, moderately dense hili.

Transition stages (I-II and II-III) occur irregularly.

Today we can state that this proposed classification of pulmonary
asbestosis has proved to be valid. It certainly cannot be denied that
the well known forms of silicosis can be distinguished more sharply

than the corresponding forms of asbestosis, since the particular

morphological features of silicosis are coarser and clearer ithan those

of asbestosis, whose picture elements are much softer, often blurred. }
Whereas with silicosis an effort has been made to limit as much as e }
possible the intermediate forms (I-I1I, etec.) in the interest of facili- }
tating identification, at present it is not possible to dispense with \

this when evaluating asbestosis, since numerically the intermediate forms

still represent a large contingent in our classifications. In making
evaluations, it happens again and again that different observers obtain

somewhat different results and even the sawe observer, upon evaluating

the same film at a different time, may make a somewhat different evaluation

with regard to classifications. But certainty increases with experience;

in any case, a better method of classifying radiological degrees of

severity of asbestosis has not yet been found.
In consultations with colleagues and during instruction in general
film evaluation, we noted again and again that the picture details of

pulmonary asbestosis often cannot be sufficiently recognized. Along with

other observers, particularly authors writing in English-American, Italian,
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T UUUFIGURE 1. Partial X-ray
(right middle field) of
29-year-old asbestos weaver;
"foggy mist" structure.

and French (see details in
Ly
my atlas!), we havc comstantly %

referred to the particular

delicateness of asbestosic

changes in pulmonary X-rays;

they must often be studied
with a magnifying glass!

The reticular marking is

very delicately honeycombed,
narrowly meshed, and spotting
is very delicately marked. The comparison of this spotting to the appearance

of ground glass (flocculation resembling ground glass, Dhers) is most

appropriate, as is Timmerman's excellent comparison of the changes to a
mist of steam over a boiling pot of water, which simultaneously describes
i the small spots being surrounded by a light haze. The term of foggy mist
is also characteristic. Dhers also speaks of "zones of delicate spotting"
and of streaky shadows arranged like cobwebs (linear shadows draped in
spider webs). There is little difficulty in recognizing the haziness near
the borders of the heart covering the pulmonary marking, as a result of
which the borders of the heart are blurred and indistinguishable in the X-ray

in the case of severe changes. I find the term "felt streaks," often used
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the X-ray than in the negative.

heart, give them a shaggy (hairy, woolly) and felt-like appearance

changes occasionally appear more clearly in the positive processing of

|
(velvety and felt-like appearance); the French word velu is derived
|

from the Latin villosus. It should also be mentioned here that the

It seems appropriate to illustrate the asbestotic pulmonary

changes in the original size in parctial sections of lung X-rays.

Figure 1 is that of a 29-year-old asbestos weaver who had already '
worked in a dusty ath%phere for 11 years and complained of coughing ™=

and expectoration. The section of the X-ray belongs to the wright middle

field and shows very nicely the "foggy mist" structure of

pulmonary

asbestosis.

bist

FIGURE 2. Partial X-ray

| (border of right middle-
lower field) of a 38-year-
old asbestos plate worker;
very narrowly meshed,
delicately honeycombed
pulmonary marking.
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Zs-you-uu:g%worker
in standing po O e =

Simulation of asbestotic
changes.

In Figure 2 we

showed a portion of the

X-ray (border of the right A

middle and lower field) of

a 38-year-old asbestos

el A
Ry
.

I
S

plate worker employed in

£X

the dusty atmosphere o? a
plant for 20 years. The very narrowly meshed, delicately honeycombed
reticulum marking is recognizable, partially without the haziness charac=-
teristic of foggy mist.

We have previously referred to the fact that the shadows of the breasts
very severely impair an evaluation of asbestosis, particularly of its

severity, and can result in false interpretations. However, there is a

T

large number of female workers among our personnel and their nutritional
condition is usually quite good.-therefore this viewpoint deserves careful
consideration. Ve urgently re;omnsnd making additional X-rays in all
dubious cases, since fluoroscopy has proved to be a failure with asbestosis
or at most supplies useful results for more sev;re cases. It is best to
also take chest X-rays in the prone position, in which case the breasts

must be pushed to the side, which is facilitated by the weight of the

trunk. Our equipnent permitted us to also take these X-rays in the prone
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position as teleradiographs from a focused distance of 1.30 meters; aldwe

S ———

. e, e e i
other conditions remained the same. We also took X-rays OF ENe lower =i,

sections of the lungs on a format of 15 x 40 cm (transversal format) in a \

standing position; in this instance, the female workers used the fingers

to lift the breasts w{}h the elbows raised high on the sides. This tech- }

nique is not so advantageous as that in the prone position, but it can be ‘

used when, for some reason or other, the X-ray cannot be taken vertically |

with the subject in a horizontal position. Partial X-rays on an even /
|
|
|
|
|
\

smaller format may also be made in this way. As is well known, asbestosis

diagnostics requires relatively soft lung X-rays; but the distorting

-

shadows of the breasts are particularly noticeable in such X-rays. Sinca~
the more severe forms of asbestosis create haziness predominantly over
the lower halves of the lungs, breast shadows can simulate such haziness

and lead to an overestimation of actual changes; we also made such errors

previously, but have become very cautious in this respect.
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FIGURE 3b. X-ray of same
female worker in prone
position. No asbastosis.
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e FLGURE ba.  42-year~old™
fewsle asbestos spinner,
X-rn;.'e.a'{n‘

tion: the picture could

be interpreted as asbestosis
III.

Figures 3a and 3?
show the X-rays of a 25~
year-old femzle worker
employed as a spinner in
the plant for the first

time for a good six months. 5j;?'f;v ; ﬁﬂ&*

Based on the X-ray taken in
the standing position, it
would have been possible to conceive of asbestotic pulmonary changes,
although this seemed rather unlikely considering the brief pericd of work
in the dusty atmosphere. A reexamination with an X-ray taken in the prone

position under the same conditions shows only a slight coarsening of the

pulmonary marking over the lower fields, whereas there have been dark
[ shadows in the upper fields and accumulated shadows in the same place.
There was no asbestosis.

Figures 4a and 4b were taken in the case of a 42-year-old woman
employed chiefly as an asbestos spinner and referred for an opinion on
occupational illness; she complained of shortness of breath, coughing,
expectoration, occasional wild nocturnal perspiration, scratehing in the
throat and chest pains. Delicate rale over both lower fields, clear

' functional disorders. The X-ray in the standing position would probably
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b i p@a il y - Justify the i’;s.umption of form 111 of asbestosis; the chest . S5
X-ray “taken {n the prome position reduces the initial overestination — ‘e,
to the correct degree, in this case stage II of asbestosis. Appearing
in the upper fields are structures that make it possible to conceive
of the existence of fibrosis in this instance as well. The right to
compensation was judgea to validly exist, since reduction of employability

had to be set at 50%.

FIGURE 4b. The same
female patient, X-rayed
in prone position; only
asbestosis II.

i

Very generally, it

can be stated that norm-

ally in the prone position
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the diaphragm is higher,

the heart and vascular

band appear broader, the
lower fields are brighter
in contrast to their appearance in the standing position, and the upper
fields usually appear darker. With asbestosis in women, in the standing

position, indistinguishable or poorly distinguishable heart shadows may be-

come more or less clearly distinguishable. A particularly developed layer
of soft chest tissue in fat men can also play a role very similar to that

of breast shadows in women, but this is relatively rare and thus the

ol
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s e gyalustion of asbestotic pulmonary changes is generally much easier .gg= |

B, "

\?ith menmﬁe'me of women. Tense pectoral MOSEYES™im both “rup,
sexes may have the same effect of breast shadows. In taking all

X-rays, therefore, great care must be taken to see that the muscles

of the shoulder girdlé;remain completely relaxes, which by no means

always happens aad is also difficult for some subjects, namely sick

patients who must use a support to stand up a:raight. The combination

of pulmonary changes with the breast muscles perhaps occasionally

explains the difference in radiological dara as o whether the middle
or lower fields are preferably affected by asbestotic fibrosis. We
must also consider.tﬁ; fact that certain combinations occur through
the lateral parts of the thorax, since in this area, in proportion

to lung diameter, larger stretches of soft tissue must be penetrated

by the X-rays. We consider it likely that shadow combinations can also

even facilitate visualization of an actual asbestotic fibrosis; thus

¥ occasionally with a change in position asbestotic changes seem to become

visible in places where they were not evident before. Inview of the

possibilities of deception thoroughly discussed above, it would be well

_

to exercise the greatest discretion in this respect. With proper caution
and the absolutely necessary consideration of the preliminary case history,
it would be rare that healthy lungs X-rayed with soft rays and a very
sharply focused tube would be interpreted as being asbestotically altered.
We must always bear in mind that the image of "normal" pulmonary marking

is subject to great individual variations and that technical X~-ray factors

can also have a very great effect.
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A 1f for any reason there is no further opportunity to take one _sme
of the aforementioned supplementary X-rays of women with-highly - wwg
developed breasts, it will be necessary for the evaluation to examine
those parts of the lungs in which deceptive shadow combinations play
no role or only a slight one; precise determination of the degree of
asbestosis can, of co;;se, remain impossible.

In Figure 5 we are dealinp with moderately developed breasts,
which darken the lower fields, particularly on the side. The definitely

YT R PP e oo ficiently well dn the

area of the middle fields, which appear to be altered like an extremely

| fine honeycomb. The X-ray is that of a 4B-year-old female worker .

employed as a winder and spinner in an asbestos plant for approximately

nine years, without expressing any notable subjective complaints.

| In the X-ray diagnosis, however, we had to identify this as form IT.

i With regard to early diagnosis, like some other researchers we

% have also referred to the fact that the initial changes may occasionally
be observed in the form of fine striated shadows running transversally
in the pleural recesses; very fine haziness and stippling is also
observed in these places. As an illustration, in Figures 6a and 6b we

n show the pleural recesses in the X-ray of a 33-year-old woman who had

worked in a dusty atmosphere as an asbestos spinner and carder for 11

i years; nevertheless, only the first beginnings of asbestosis were

obscrvable; which may simultancously be considered an indication of the

significance of predisposition., The still relatively bright left

diaphragmatic breast wall angle exhibits only slight cloudiness with some

=J 0=
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T TTUFIGueE 5. AB-year-old

L enaid

formn lrmkg;w
with asbestosis IT;

the evaluatior must be
made in the middle
fields not overlaid by
the breasts.

1% :
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et

irregular striated

shadows and fine dots,
wvhereas the right angle
approximately resembles

the picture of foggy

: T
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mist,

As in the pleural
recesses, the same changes are also observed in the heart-dlaphragm angles;
only here it is mecessary to be quite cautious with the evaluation. The

right heart-diaphragm angle is slightly cloudy in many patients; in

addition to normal findings, slight callous formations may exist costo-
mediastinally and interlobarly or there may be an accumulation of fat
epicardially; as is well known, the “fat rump" at the apex of the heart
is a very frequent finding on the left side. Care must be taken to note
the extent of changes toward the side, their lateral boundary, and the .
internal structure of any haze and then the correct evaluation will gen=

erally be made.

There are still a few remarks to be made concerning the earliest

time at which beginning asbestotic changes are observed in the X-ray. We
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TIGURE 6a.

Partial X-ray
(right pleural
recess) of a 33-
year-old female
ashestos spinner
and carder. "Foggy
mist picture,"
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FIGURE 6b., Partial X-ray S b
(left pleural recess); first o
bepinnings of an asbestotic
pulmonary change.
found it striking that in a P e vk
shideh W3 [
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\ number of cases after just 3~4-  BEgswe ‘ﬁégga £
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li 6 months a definitely enlarged, i S O e S Ao Z’;‘.m:-‘é&
FYCAR
! often shady and narrowly meshed

pulmonary marking was discovered, We consider it unlikely from general
pathogenic standpoints that this could already be a sign of actual

fibrosis of tissue; we believe rather that this abnormal appearance of
pulmonary.murklng is predominantly the result of vascular hyperemia or
brouchitis. It is well known that subjective complaints are often made

' by workers in asbestos plants at the very beginning of the work and that

a syrptomless stage then follows, thus probably a stage ot habituation,
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=1 1 ST later,‘ u"sua—iﬁ*:lfter several years, depending on dust W
ar;d ;;é‘;égmgﬁ'ﬁf!’oﬁﬂon, does pulmonary FibTosIE Breur—However, “mge,
we did not clinically detect a regular occurrence of the aforementioned
early changes in X-ray pulmonary marking and ecarly catarrh; only continuous {
observations can clarify this matter. But we do not doubt that just a ‘
9-10 month period of w:n'k in 2 dusty atmosphere under unfavorable condi- 1
T _ tions can lead to visible pulmonary fibrosis; we cousider suspect cases |
with an even shorter work period too uncertain for interpretation; therefofe, : ‘
m.ﬁf*ecuss this more in detail at this point. We consider ‘
this viewpoint so important, however, that we would like to document't!'“‘ |
by an observation: T — ‘
The 26~vear-old female worker Kathe G. had worked as a winder for
nine months in a dusty atmosphere; there had been no special complaints
and the objective findings were insignificant. The X-ray (rig. 7) showed
a strikingly enlarged, shady, narrowly meshed, already somewhat delicately
spotted pulmonary marking over the middle and lower fields, accentuated
and intensified downward as a result of the combination with the shadows
of the breasts. We wrote in the evaluation that the findings resembled
** mild asbestosis, but made no definite diagnosis; today we are convinced
on the basis of increasing experience that mild asbestosis can be assumed

with these pulmonary changes, which are already quite typical. In this

case as well, the severity of the changes is cxaggerated by the combination

of shadows with those of the breasts.

As yet, we have not observed an acute form of asbestosis.
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FIGURE 7. 26-year-old
female

9 months of work,
greatly enlarged,
narrowly meshed, par-
tially already deli-
cately spotted marking
in the area of the '
middle and lower .
fields; probably be-
ginning asbestosis.

In our large

new study series, we

i 2 ; e EA i 5
have also given Ff?g-",:; k;‘ﬁ%ﬂ : "" &
O T P AL NS R AT S e B Tl sy
a.‘lx-?'i'-fs}';i" et P AOLOATD R
A o et O TR TR
careful consideration [ if.5™ %éf’fu ia?a: A .":‘-:P.\'e M‘i ik

to whether fairly

close correlations exist between asbestosis ﬁnd tuberculosis; as before,
such relationships’ could also not be established at the present time to
any notable degree, which concurs with other German obgervationa, but
conflicts with the views of some foreign authors. As yet we have also
not succeeded in discovering occupational cancer of the lungs in asbestos
workers (Nordmann). Of course, this does not mean to say that we do not
believe in such cancer. The vast majority of our subjects are far too
young for such cancer to have been able to develop. All occupational
cancers have a long latent period. Occupational invalids would particularly
have tc be examined and lung cancer with simultaneous asbestosis would

have to be observed in hospitals during autopsies on patients who died.

Yl
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observation is also wor
noting: in the case of

a 45-year-old man,

formerly a construction
..

worker and mechanic and

who had worked for the

last two years as an
asbestos mixer in a
highly dangerous atmos-

phere, we discovered an

P
- enormous emphysema of %?;aﬁxi; =
Lo 14 S0 ‘é’hfi, Sk ';‘gwﬁﬁ'?-\ -
the right lower pulmonar e A G N L S N LA T
he rig P Y AR I R T Y ""C.:"’ £ "'?I'-‘ u%.ejmgﬁ;w_‘“_‘&_-‘-

field (Fig. 8). The
FIGURE 8. &45-year-old man, employed as an

remainder of the right - asbestos mixer for only two years; atypical,
enormous emphysema of the right lower

lung could easily be pulmonary field. Mild atelectasis of middle
and upper sections of right lung? Also mild

atelectatic; however, asbestosis (I-1I?).

there were also signs in

both pulmonary’ fields indicating mild asbestosis. The.man had no notable
complaints whatsoever. We cannot answer the question of whether the emphysema
was related to the work or to the mild asbestosis. But it should be pointed

out that in scvere cases of asbestosis increased x-ray permeability precisely

over the lower pulmonary fields has also been observed.

We reported earlier on the combination of asbestosis and silicosis

and also mentioned that in relatively rare cases the radiological characteristics
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of ashestosis can. . ..

e SR

v qultesimtlar to
appea S r t -

silicosis, Figure 9

L)

byt 'v -

shows a 36-year-old man,
formerly a postman and

streetcar conductor, ‘;ho
then worked for 11 years

in the carding section

.

¥, - i g
of an asbestos plant. A st H‘;‘;ﬂ:'..
X

He had complained of
shortness of breath, ..

coughing, and nocturnal

[ perspiration. The X-ray
showed a considerably FIGURE 9. 36~ycar-old worker, employed
as a carder in an asbestos plant for 11
l enlarged, strikingly years. The asbestotic structures of the
pulmonary X-ray are coarser than usual
coarsely meshed, spotted and could be interpreted as silicosis with

no knowledge of previous work history.
pulmonary marking; fine

stippling was observed in

only a few spots. Without knowledge of the previous work history, sili-

cosis would have been much more conceivable than asbestosis. In another
: observation, with continuous monitoring, strikingly coarse cord-like

shadows developed in the left middle field in a case of asbestosis II,

which can also be termed unusual,

Figure 10 illustrates the fact that inversely silicosis can also

appear quite similar to asbestosis. We have reproduced the left lower
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== ~rye1d in the origimal

" -

sii; én order to I110s
trate the extremely fine
focal shadows. However,
some coarser spotted

shadows can also be

-

seen, leading to the

"

¥7
s

.
&
t

diagnosis of silicosis.
From 2 purely radiologi-
cal standpoint, a com=

bination of asbestosis

and silicosis would have

3758
v

%2

been conceivable. The

B

e
By

man had never worked with
asbestos. He was a
miner and had operated a FIGURE 10, Silicosis. This X-ray picture
is reminiscent of asbestosis in some places.

dry drill in slate, sand-
stone, and aggregate as a stone miner for approximately 25 ycars and
had been disabled for seven years due to considerable difficulty in
breathing.

The importance of the preliminary case history is evident from this
last case as from many other observations as well. Although the X-ray of
asbestosis shows quite characteristic traits, errors can happen in a

different way. Stressing the necessity of drawing on preliminary case or

clinical data sounds extremely trivial, of course, but practice shows
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again and again_gt;i_prgcncy of this necessity, Ve havru_tupw
e apphasized the difficulty in distinguishing-botween-asbestosis and™ i,

———— ———— W»x.',_'m ‘

{ pulmonary congestion.*
|
|

The respective publications have been thoroughly considered in
my asbestosis atlas and could therefore be omitted in this essay. }
. |

|
SUMMARY

The author reports on a new study series that includes a group of
420 male and female workers from asbestos plants (including some cases
referred for medical opinion). The characteristic traits of the fzizgz;ry
X-ray of asbestosis are illustrated by X-ray reproductions in-;;:;:“*
original size. Since in the case of women the combination of shadows
with highly developed breasts hampers the evaluation to an exceptional
degree, a chest teleradiograph in the prone position is recommended for
dubious cases; a partial X-ray on a 15 x 40 film (transversal format)

with the breasts raised can also serve the purpose. These technical aids

show the actual extent of asbestotic pulmomary fibrosis, whereas their

severity is slightly overestimated using the usual chest X-ray technique
with women. The early signs of pulmonary asbestosis are discussed; the
assumption is expressed that very early changes in the pulmonary marking

are probably caused only by hyperemia and bronchitis and not by actual

pulmonary fibrosis, corresponding to some degree to the initial subjective

#Wedler's monograph on the treatment of pulmonary asbestosis, published
during the proofing, also could no longer be used.
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