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THREE CASES OF ASBESTOSIS
by Jdrgen Frost*

Summary

Three cases of asbestosis are discussed. In two the X-ray films were
typical; in the third there were also nodular modifications. As a
possible explanation of this it is pointed out that in this case the
patient had worked with very finely pulverized asbestos, so that the
mechanical effect of the asbestos needles was not prominent in the
pathogenesis. Knowledge of the disease and precise occupational anam-
nesis are necessary if the milder cases are to be recognized in X-ray

photography, e.g. in routine examinations for tuberculosis.

In Ugeskrift for Leeger, 1950, No 14, Torsten Ive became the first to
publish a case of pneumoconiosis caused by asbestos here in Denmark [5]. It is
mentioned in the article that in recent years a total of four cases of this
disease have been found. These four cases were diagnosed in examinations of
workers in threatened jobs, instituted by the factory inspection service, which
has had its attention directed toward this risk since the middle of the 1930's.

“The disease presumably is not rare in Denmark, at least in its milder forms, so

that there is reason to report additional cases as well, at the same time going

into more detail on specific points.

Asbestosis will presumably not be diagnosed unless the occupational anam-
nesis is compared with the clinical findings and the X-ray picture, since it is
characteristic of asbestosis that the roentgenological modifications are slight
in comparison to the often considerable reduction in heart and lung function.
This is in contrast to the situation in silicosis, where the roentgenological
modifications are evident even in the cases described as mild, and where marked

roentgenological modifications are often found together with a well-preserved

functional capacity.

*Of the Labor and Factory Inspection Service and the Occupational Medicine Clinic

of the National Hospital, headed by Prof Dr P. Bonnevie, chief physician.



The roentgenological findings are in agreement with the pathoanatomical
picture, since, as pointed out e.g. by di Biasi [2], there are decisive differ-
ences between the two types of pneumoconiosis: asbestosis is a diffuse inter-
stitial fibrosis, beginning low in the lungs and often accompanied by basal
pleuritis and an upward development of emphysema, while silicosis is character-
ized by the nodular modifications which begin in the midmost portion of the
lungs.

It is now more or less agreed that the granulomata in silicosis are due
to the effect of crystalline silicic acid, even though the relationships are
far from clear and for many years the view prevailed that only the inhalation
of particles consisting of free silicic acid was dangerous. Also, the danger-
ousness of the dust seems to increase with decreasing particle size in keeping
with the fact that for the most part only particles with a diameter of less
than 5 u make their way down into the alveoli and that particles with a diameter
of about 1 u are especially dangerous. It is still not clear how particles of
still smaller diameter behave; there is a good deal to indicate that they cannot
be retained in the alveoli to the same extent, and for the most part are sus-

pended and carried out of the alveoli in exhalation.

It is now clear that certain salts of silicic acid, such as asbestos and
the closely related mineral talcum, are also capable of causing a pneumoconiosis
--sometimes called silicatosis. As far as asbestosis is concerned, the question
of the pathogenesis is not completely decided, but the general opinion now is
that the mechanical irritation from asbestos needles 1is a necessary factor in

the occurrence of the fibrosis (Sundius and Bygdén [13], Beger [1]).

Gardner [3] (see also [7]) showed in experiments with animals that in
contrast to quartz and other forms of crystalline silicic acid, whose toxicity
increased with decreasing particle size, the reverse 1is true of asbestos. He
found its pathogenic effect only in the lungs, while quartz alsohas a pathogenic
effect in other organs or when injected subcutaneously, and for that reason he
thinks that it is only in organs where a rhythmic motion takes place, and only
in particles large enough to have a mechanical effect, that asbestos can cause
a fibrosis. King et al. [7], on the other hand, fpund in experiments with ani-
mals that in rabbits a nodular fibrosis developed that can be compared with an
experimental silicosis, after inhalation of asbestos fibers 15 u in length,

while inhalation of fibers 2.5 u long brought about a diffuse interstitial



fibrosis. The circumstances are thus far from being clarified.

In man, too, there are presumably varied asbestos pictures; e.g., Wedler
[14] says that X-ray photographs of workers in different German asbestos plants
showed somewhat different pictures. Besides differences in particle size and
other physical circumstances this may presumably also be due to differences in
chemical composition, since there are several kinds of asbestos. (Commercially
the two main forms are amphibolic asbestos [horneblende] and chrysotile asbes-
tos.) From Finland, Noro [11] has reported two cases of fatal outcome which
were due to inhalation of Finnish asbestos (amphibolic asbestos), which is harder
and more elastic than other asbestoses and is therefore regarded as especially
dangerous. The asbestos needles found in the lungs were chiefly 9 u in length
or a little shorter, and the thickness was always less than 1 y. Thisis smaller
than several other reports; e.g., Wedler says that the length of asbestos needles
is generally between 55 and 150 p and their thickness up to 3 p, while
Koppenhdfer [8], in examining the same lung, finds that a very large number of
the needles are far smaller--length 2 to 6 1, thickness 0.006 to 0.01 u. In
that connection the same author discusses in detail the pathogenesis of asbes-

tosis and the significance of the asbestosis bodies.

A thorough discussion of asbestosis is to be found in Lanza [9],
Merewether [10], and Wedler, with bibliography. In the last two works there are

statements about large masses of clinical material.

Course of the Disease

Asbestosis rarely develops roentgenologically or clinically in less than
5 years even with great exposure. Of 310 from two German asbestosplants who were
examined by Wedler, asbestosis was found in 22.6 percent, but only 7.7 percent
were in Stage II or higher according to a clinical classification into Stages
0 to III. The tables show that with a working time of 0 to 5 years (which em-
braced % of the group), asbestosis was found in only 3.3 percent and only Stage I.
During the succeeding 5 years the percentage goes up to 60, but chiefly with mild
cases. With increasing working life the percentage of more severe cases rises,
Merewether reports examinations by the Silicosis and Asbestosis Medical Board
in which among 749 examined with a working life of  less than 5 years there were
only 4 cases of asbestosis, while one fourth of those who had been employed for

20 years or longer were affected. 1In an examination of 1,512 workers the ratio
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of asbestosis cases among groups with 0-4, 5-9, 10-19, and over 20 years' expo-

sure time was 1 : 5.6 : 30.4 : 53.2.

But, as Merewether points out, it cannot be deduced from this that expo-
sure for less than 5 years is without risk, for inhalation of asbestos dust in
sufficient quantity even for a short period can lead to an incapacitating asbes-

tosis if the person concerned lives long enough.

Merewether states that an increased concentration reduces the time before
asbestosis has developed and can be detected, but that this applies only up to a
certain high concentration. If the concentration is increased further it will
not lead to a further reduction of the time for development of the fibrosis, the
"maturation period." On the other hand, an exposure to a concentration below a
certain low level does not bring about an incapacitating fibrosis within the
average working life._ Thus a minimum amount of asbestos dust must be caught in
the lungs to develop a fibrosis of significance, and a certain time must pass

before that fibrosis is developed.

Merewether makes statements that indicate that the risk in working with
asbestos is comparable to the risk in silicosis-threatened occupations, and in
fact is greater if anything. In cases with fatal outcome the average working

time is 15.2 years for silicosis as compared to 13.3 years for asbestosis.

Not all work with asbestos is equally dangerous. According to the liter-
ature processing raw asbestos (crushing and grinding) seems to be especially
dangerous, but the manufacture of insulation mats also has a bad reputation. The
dust developed in spinning, on the other hand, is said to be slight. The actual
mining of asbestos takes place in the open air, so that the dust concentration
may be assumed to be low. In Wegelius's material from Finland [16], however,
which consists of 126 asbestosis cases out of 476 persons examined, 34 of the

126 cases involved workers who had worked exclusively in the mines.

The prognosis can be gathered in part from what has been said. Wedler
finds in follow-up examinations that among workers who were only exposed to a
lesser degree and had contracted only an incipient or fairly mild asbestosis
and subsequently left the dangerous work the majority showed only slight pro-
gression after observation times of up to 17 years; It was different among those
who continued with the work. Here there was a progression, but it rarely ex-

ceeded one stage (in the clinical classification) in 3 to 4 years. Wedler does
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not think, therefore, that it would pay to reexamine persons already affected
at shorter intervals than that mentioned above. Wegelius has similar results:
after an observation time of 2 years there is progression in a number of cases

(maximum of one stage according to the roentgenological classification).

The very pessimistic outlook for workers in the asbestos industry that
appears from these studies presumably no longer holds. At any rate many of
those studied were exposed to inhalation of asbestos dust at a time when the
danger was not yet evident or the risk was not generally recognized, and there

were no antidust precautions in the system. The efforts to combat dust arose

on the basis of these studies.

Even though the average risk may thus be assumed to be far less now, there

is obviously no guarantee in the individual case.

The prognosis in the individual case is difficult to arrive at, for it
depends on many other factors besides the development of the fibrosis itself,
e.g. the individual's resistance to bacterial infection, complicating diseases
of the heart and lungs, etc. As in the case of silicosis, the inclination now
is to assume that asbestosis does not predispose patients to pulmonary tubercu-
losis in the sense that individuals with asbestosis get pulmonary tuberculosis
more often than others when the exposure to tuberculosis is the same. It is
another matter that if a case of asbestosis is complicated with tuberculosis the
prognosis is presumably worse. On the other hand, there are now many concurring
reports that primary bronchial cancer is more common among persons affected with
asbestosis. Homburger [4] presented a survey in 1943 of the cases reported up
to that time and said that with his own 3 cases at least 19 cases of primary
carcinoma of the lungs had been reported. The frequency in his own institute is
4 carcinoma cases in 8 asbestosis autopsies. Wedler [15] states that in Germany
a total of 4 carcinomata have been found in 29 autopsies of asbestosis patients,
and that in the world literature 14 have been reported in 92 autopsies. Although
the frequencies are widely varied and the material small, so that thc percentages

given are uncertain, there seems to be no doubt that asbestosis predisposes to

lung cancer.

Antiasbestosis measures follow the usual lines: incapsulation of the
dust-raising work processes, local removal of dust by suction, room ventilation,

and, lastly, personal protective devices such as masks. As usual, there are



efforts to make the last-mentioned unnecessary, since they hinder the work and

masks are uncomfortable to wear, so that they are rarely used.

The Author's Own Cases

First a brief description of the working conditions in the factory where
the case described by Ive arose. The factory produces building materials
(slabs, boxes, pipes, fittings, etc.) of a mixture of asbestos and cement. In
1940, at the request of the factory inspection service, 30 workers with working
times of 1 to 12 years were X-rayed. The films were sent to Prof Flemming
Mgller for appraisal. No sure case of asbestosis was found. In 1948 X-ray
films of three workers with long working times (11, 18, and 18 years) still
showed no asbestosis. The workers were also checked at the local tuberculosis
station. After the case described by Ive was confirmed, 14 other workers with
working times of 9 to 42 years were examined, and no asbestosis was found among
them. Over the yearsLthe factory had been repeatedly inspected and improvements
had been introduced in the form of incapsulation of work processes and dust re-
moval by suction. The dust danger was especially present in the crushing and
grinding of the raw asbestos (Chile mill and disintegrator), where the filling
and emptying was done in part by shoveling, and in work with the ground asbestos
in the silos where the trucks were loaded by shoveling and in the "hollanders"
where they were dumped out into the cement mixtures. At the time of an inspec-
tion in 1949 it was possible to take dust measurements. The asbestos used was
very "'short,' since it is a waste product unsuitable for spinning that is used.
Accordingly, the true needle content was between 20 and 30 percent of all parti-
cles. Here are a few of the measurement results {furnished by D. Stubbe

Teglbjarg of the factory inspection service's laboratory for occupational hy-

giene):
Particles/cm3 Asbestos Particles/cm?®
0.5 to 5y 2-15 u 15-120 u
Chile mill during emptying and filling 990 85 150
Hollander during filling 5,500 350 800

The results of the measurements at the disintegrator and in the silo fell

between these figures.

According to Johnstone [6] the highest permissible concentration 1is
10,000,000 particles 0.5 to 5 u in size per cubic foot (corresponding to about

350 per cm®).



Case Histories

Case 1. Weaver, born in 1895. Work anammesis: Was employed for many
years in a factory where asbestos weaving is done on a rather large scale, for
the manufacture of brake bands, etc. Since 1928 has operated a weaving machine
equipped with a dust-suction system. To what extent the suction system was ef-

fective earlier is hard to say. Upon inspection it was not in order.

Anammesis: Says he was formerly healthy, aside from a phlegmon after an

accident.

Present illness: After several years' work at the weaving machine he
began about 1930 to suffer from bronchitis. He was treated for it in the hos-
pital in 1937 and 1943. 1In 1945 the symptoms increased; he had coughing, expec-
toration, and spells of difficulty in breathing, and had to be assigned to light
work. “

After an inspection at the factory in 1945 the factory inspection service
borrowed the X-ray films that were taken in 1937 and 1943. Prof Flemming Mgller
got the films for appraisal and said: The X-ray of 1937 shows a very coarse-
meshed, somewhat blurry marking of the lungs on both sides; there is also re-
duced translucence of the lungs, and there can be no doubt that there is some-
thing pathological, in all probability an incipient asbestosis. On the X-rays
of 1943 the modifications are seen to have developed; there is now a further
coarse-meshed and dense marking in bo£h lungs with the mesh boundaries somewhat
blurred and in places running together to form irregular little spots. Left
phrenicocostal sinus somewhat flattened. The picture is typical of an asbestosis

at the transition to the second stage.

The case was reported to the accident insurance agency and was recognized
as an occupational illness. He was bedridden most of the fall of 1945 and had
to stop work completely. The condition gradually grew worse, and he died in

February 1948 (no autopsy).

Working conditions have been improved since; there is effective suction
at all asbestos looms, and the exposed workers are reexamined annually. It is

said that no more cases of asbestosis have been found.

Case 2. Shipyard worker, born in 1894. Work anamnesis: Employed at the
shipyard since 1918, since 1935 insulating pipes, both aboard the ships and be-

fore installation of the pipes. Used asbestos cord and asbestos cloth; in recent



years rockwool and glasswool as well. In 1945 he was advised to get other work
and got a job as night watchman at the jail, which he held for a year and a half.
Since then he has worked at the shipyard again, as a general unskilled laborer,
but now and then he assists or relieves the man who took over the insulation
work after 1945. The work on shore was done in a little shed with no particular
room ventilation or local dust suction. The pipes to be insulated were up to

5 meters long. A noticeable amount of fluff and dust is given off during the
work. The dust generation on board seemed greater, and it, too, was done with

no removal of dust by suction.

Anamnesis: Healthy when a child; young. Has never had rheumatic fever
or lung complaints. Bothered by lumbago for a number of years.

Present illness: Since the lung inflammation in April 1941, suffers from
increasing shortness Bf breath and heart palpitation under exertion and by shoot-
ing pgins and wheezing in the left side of the chest and behind the manubrium
sterni in deep breathing and under exertion. Also irritating morning coughing,
but rarely expectoration. Was tired and lost 12 kg in weight; for that reason
was examined by a tuberculosis specialist in 1941. Was sent to hospital in 1941
and 1942, diagnosis pleuritis sicca sin. and nervosism. Has since been examined
at the tuberculosis station several times; no sign of active tuberculosis has
ever been found. Mantoux test positive. Ventricular septum negative for TB.
Blood sedimentation normal the whole time. In 1945 he complained of pains in
the right side, and signs of pleuritis were found here, too. After that he was

advised to change jobs.

In 1948, after his union had applied to the factory inspection service,
he was again X-rayed and the films were sent by the factory inspection service
for appraisal by Prof. Flemming Mgller, who gives the following description:
The X-ray of the thorax shows that in the lower part of both lungs there is a
slight but quite diffuse condensation, symmetrical in both lungs and partly
obliterative. In addition, on the right side there is a flattening of the
phrenicocostal sinus with adhesions to the dome of the diaphragm. This repre-

sents an asbestosis in a relatively early state (Figure 1).
The case was reported to the accident insurance agency and recognized.

Examination by a medical specialist the same year showed: objectively:
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average state of nutrition, dyspnea after even small exertions, cyanosis.

Eyes, fauces, tongue: nothing to report.

Thorax of natural shape apart from depressions over the clavicle.

St. pulm.: boundaries shifting. Damping and weakened respiration on

both sides, especially in the lower portion.

St. cord.: boundaries indeterminable, ictus inside the medioclavicular

line, sounds pure, action regular.

Other examinations brought out no abnormalities.

Quietly walking up one flight of stairs speeded up the respiration.

Blood pressure: 150/90.

Sedimentation rate: 12 mm/1 hour.

Electrocardiogram: nothing definitely abnormal; in particular, no sign

of dextral influence. X-ray: unchanged conditions.

His working capacity was judged to be less than one third, and in the
first settlement he got compensation corresponding to 70 percent. He has since
tried out at various lighter physical work, but could not do it. He even had
to give up a newsstand, because in the winter of 1949-1950 he could not stand to
. bring out the newspapers. He was bedridden most of the winter, and his condi-

tion seems to have worsened during this last year.

Case 3. Laborer, born in 1908. Work anammesis: Served apprenticeship as
grocer. Employed as such until in September 1939 he got a job in a plant that
produces material  for asbestos floors. The material is a mixture of pulver- 1\
ized asbestos and magnesia cement. The raw materials are received in more or l
less pulverized form in sacks, and at the factory the necessary weighings,
crushing, grinding, and mixing are done, as well as the weighing of the finished
powder in sacks. Dust is generated in almost all manipulations, but especially
in filling and emptying the mixing machine. The manufacture was done in a single
locale, and no arrangements were made for removing dust by suction or for arti-
ficial room ventilation. An attempt was made to create a draft by leaving the
door to the yard and a window open, but that was quite inadequate. After it be-
came clear in 1944 that he had contracted a lung disease, suction devices were

installed on the machines. After that, he worked less in the factory, and for



the last year he has been employed as a driver and in work at the buildings,
where the powder is delivered in vessels and water is added. This process gene-

rates some dust, but is done as far as possible in the open air.

Anammesis: As a child he drank soda lye, and has since had to have

treatment from time to time for esophagostenosis. Otherwise healthy.

Present illness: During the winter of 1943-1944 he coughed a good deal,
and for that reason the company had him X-rayed in 1944. Signs of asbestosis
or silicosis were found (chief doctor Sv. Bgrre Larsen). The films were bor-
rowed by the factory inspection service and sent for appraisal to Prof Flemming
Mgller, whose description reads: There is a densely confluent marking on the
lungs, almost symmetrical on the two sides and containing quite fine little
spots. The modifications are sliglitly below the center of both lungs and sug-

gest a silicosis in transition between the first and second stages.

He was treated in the hospital in 1946 for pleurisy and has since been

reexamined at the Central Station. In 1949 he was treated for double pneumonia.

Since we did not succeed in getting him to come to the occupational medi-
cine clinic of the National Hospital, the X-ray films were borrowed from the
Central Station. Prof Flemming Mgller's description reads: In the X-ray pic-
ture of 21 January 1946 an incapsulated exudate can be seen on the right side,
together with the same densely confluent lung marking as described at the time

of the previous X-ray examination.

A photograph of 18 February 1947 shows, as remnants of the exudate on the
right side, some thickenings of the pleura along the thoracic wall, a flattening
of the phrenicocostal sinus, and a flattening of the right half of the thorax.
In addition it can be seen that the lung marking is now quite blurred, almost

like a diffuse condensation, symmetrical in the two lungs.

The last X-ray picture, of 30 August 1948, shows that this condensation
has increased still further, and there is now a border of pleural thickenings
like a mantle along the lowest part of the left thoracic wall. What we have

here is an advancing asbestosis.

In January 1950 we succeeded in getting him to come to the occupational
medicine clinic of the National Hospital for an examination, presumably because
his condition had worsened and he had difficulty in doing his work. (He was dis-

charged on 13 January 1950.)
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Present condition: Complains of increasing shortness of breath. Can
walk on the level, but has difficulty if he has to hurry. Also has trouble in
fast cycling. He lives on the fifth floor and has to rest three or four times
to get there. Slight coughing all day long, and is bothered by coughing at

night as well. Spits up only a little phlegm. No palpitation or edemata.
Smokes 15 cigarettes a day.

Objectively: thin. Slight cyanosis of the lips. Becomes short-winded

in undressing and gets attacks of coughing.

Stet. cord.: Boundaries normal, sounds pure. P2 perhaps a little larger

than AZ. Action regular.

Stet. pulm.: 1limits costae 6-10, displaced about 2 cm at the posterior
surfaces. Chest measurement in maximum expiration and inspiration 79-80 cm.
Sibilant ronchi everywhere, with here and there sonorous ones (has a cold). No

damping or respiratory modifications.

Other examinations bring out nothing unusual, except that the fingernails

are somewhat domed, but that has always been the case.

Height: 164 cm. Weight: 55 kg. Blood pressure: 115/80. Sedimentation
rate: 100 mm/1 hour. Hemoglobin: 120 percent. Erythrocytes: 5.95 million per

mm®. Urine: no albumin, no sugar. Electrocardiogram: nothing abnormal.

X-ray examination of thorax (Figure 2) shows by comparison with that taken
by the Central Station on 30 March 1948 that the broad pleura border on the left
side has now become much narrower. It is now only 1 to 2 cm wide, so that it is
now possible to see the entire somewhat flattened left dome of the diaphragm.
The lung marking itself, however, is quite unchanged. As before, both sides
show a symmetrical, dense, almost confluent lung marking with rather clear,
quite fine spots, especially in the lower half of the lungs. The heart is of
natural shape and size. There is no sign of pulmonary heart. The diaphragm
moves 2 cm.

Functional examination: Vital capacity 1.45 liters (74 percent of total
capacity), residual air 0.50 liters. Ventilation at rest 7.8 to 8.4 1/minute.
Maximum ventilation 46 1/min. Arterial oxygen saturation at rest measures
93 percent with the oximeter. During work at 400 kgm/min. there is a pronounced
drop in the arterial oxygen saturation (8 percent), and the patient gives up the

work after 2 minutes' time. Ventilation during work 38 1/min., respiratory
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frequency 46. Conclusion: Severe reduction of function, predominantly pulmo-
narily conditioned. There is a very low total capacity (58 percent of the cal-

culated value), possibly determined too low because of insufficient blending,

and little ventilative function. (J. Georg)

Discussion

Two of the patients (Cases 1 and 2) were X-rayed several times because
of subjective symptoms, but but went under the diagnoses pleuritis sicca and
bronchitis. The X-ray films in these two cases were characteristic for asbes-
tosis, especially in the sense that there were only slight roentgenological modi-
fications in view of the rather pronounced reduction of function in both cases.
The X-ray findings were the usual ones in asbestosis: diffuse fibrosis low in
both lungs with pleural thickenings_and reduced mobility of the diaphragm. In
Case 2 the lung marking was somewhat finer meshed than in Case 1 and corresponded
especially well to thg usual description of asbestosis lungs. There is hardly
any doubt that knowledge of the X-ray findings in asbestosis and a good work
anamnesis would have led to a diagnosis of asbestosis having been made and pub-
lished earlier than was the case, and that those concerned would have been taken

off the dangerous work, so that the prognosis would presumably have been less bad.

In Case 3 the X-ray findings were somewhat different, in that there were
also fine nodular modifications here, such as are seen in silicosis, especially
in iron and steel cleaners. The diagﬁosis was made in this case, perhaps on
that ground, at the time of the first X-ray examination, after 4 years' exposure
and a short time after the first subjective symptoms appeared. The explanation
for the fact that the X-ray picture deviated from the characteristic asbestosis
picture may perhaps be that the asbestos used for asbestos floors is very finely
powdered and is partly a waste product (asbestos flour). The very fine particle
size may perhaps explain the more silicosis-like picture, since it is not the
mechanical effect of the asbestos needles that prevailed, but the chemical ef-
fect. But, as stated in the introduction, the pathogenesis has still not been
clarified.

It has not been possible to find out in greater detail about the kinds

of asbestos used, and there are no dust particle measurements available from the

relevant periods of time,

The subjective symptoms were those usual in asbestosis: Functional dysp-

nea and coughing with little expectoration. In Case 2 it was stated that at the
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beginning the coughing was the characteristic dry morning cough accompanied by
pain and wheezing in the chest. The subjective symptoms appeared after 2, 4,

and 6 years respectively. The corresponding exposure times were 17, 10, and

10 years. After that time the symptoms were so marked that the persons concerned
had to stop working. No. 1 died 3 years later, No. 2 is now, after another

3 years' observation time, almost 100 percent incapacitated, and No. 3 is greatly

incapacitated.

In silicosis and asbestosis it must be taken into account that the lung
trouble gradually leads to an overload on the right side of the heart, so that
a chronic pulmonary heart develops. In the three cases discussed here it was
not possible to show this clinically by electrocardiography or X-ray, not even
in Case 3, where the heart was also_X-rayed in oblique diameters in order possi-
bly to be able to demonstrate a projecting pulmonary arch [12]. The functional
test on the same patignt showed an impairment, but principally pulmonarily con-
ditioned. But lack of electrocardiographic or roentgenological signs of a
hypertrophy of the right side of the heart does not exclude the possibility that

it is present. Unfortunately, Case 1 was not autopsied.
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‘A TILFELDE AF ASBESTOSIS
Al JORGEN FROST

I Ugeskrift for Lager nr, 14/50 har Torsten
I've som den fgrste her i landet offentliggjort ct
tilfzelde af pneumoconiose fremkaldt af ashest (5).
I arfiklen nmevnes, at der i de senere Ar ialt er
fundet 4 tilfaelde af denne lidelse. Disse 4 tilfzlde
er diagnosticerede ved undersggelser af arbejder-
ne i de truede erhverv, foranlediget af fabriktil-
synet, der siden midten af trediverne har haft op-
mearksomheden rettet mod denne risiko. Lidelsen
er antagelig ikke helt sjelden her i Jandet, i hvert
tilfzelde ikke i de lettere former, og der vil derfor
vaere grund til ogsa at offentligggre de gvrige til-
feelde, samtidig med at man gir nermere ind pi
enkelte punkter.

Ashestosen vil antagelig ikke blive diagnostice-
ret, medmindre arbejdsanamnesen sammenholdes
med det kliniske fund og rgntgenbilledet, da det
karakteristiske for asbestosen er de ringe rgnt-
genologiske forandringer i forhold til den ofte
betydelige nedsettelse af Tunge- og hjertefunktio-
nen. Dette er i modsaetning til forholdene ved sili-
cosen, hvor de rgntgenologiske forandringer al-
lerede ved de tilfeelde, der betegnes som lette, er
tydelige, og hvor man ofte finder udtalte rgntgen-
ologiske forandringer sammen med en velbevaret
funktionel kapacitet.

Rgntgenfundene er i overensstemmelse med det
pathologisk-anatomiske billede, idet der, som f, ex.
di Biasi (2) har fremhavet, er afggrende for-
skelle mellem de neevante to pneumoconioser: as-
beslosen cr en diffus, interstitiel fibrose, begyn-
dende nedad i lungerne og ofte ledsaget af basale
pleuriter og emfysemudvikling opadtil, medens
silicosen er karakteriserct ved de nodulwre for-
andringer, der begynder i de midterste lungeaf-
snit.

Der er nu nogenlunde enighed om, at granulo-
merne ved silicose skyldes virkningen af den kry-
stallinske kiselsyre, selv om forholdene langt fra
er afklarede, og i mange ar herskede der den op-
fattelse, at kun indanding af partikler bestidende
af fri kiselsyre var farlig. Ligeledes synes stgvets
farlighed at tiltage med aftagende partikelstgr-
relse i overensstemmelse med, at hovedsagelig kun
partikier med en diameter mindre end 5 my traen-
ger ned i alveolerne, og at seerlig partikler med
diameter omkring 1 my er farlige. Man er endnu
ikke klar over, hvordan partikier med endnu min-
dre diameter opfdrer sig; meget tyder pi, at disse
kun i mindre grad tilbageholdes i alveolerne, idcet
de som sveevedygtige oftest atter fgres ud herfra
ved exspirationen.

Man er nu klar over, at ogs& visse af kisclsyrens
salte, f. ex. ashest og det naertstiende mineral tal-
cum, er i stand til at fremkalde en pneumoconiose

Fra arbejds- og fabriktilsynet og Rigshospitalets ar-

bejdsmedicinske klinik,
Chef: Professor, overlicge, dr. med. P, Bonnevie,
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~— af og til ben®evnt silicatose. For asbestosens
vedkommende er spgrgsmilet om pathogenesen
ikke helt afgjort, men den almindelige mening er
nu, at den mekaniske irritation fra asbestnilenc
er en ngdvendig faktor ved fremkomsten af fibro-
sen (Sundius & Bygdén (13), Beger (1)).

Gardner (3, se ogsd 7) har i dyreexperimen-
ter vist, at i modsetning til kvarts og andre for-
mer af krystallinsk kiselsyre, hvis toxiditet tiltog
med aftagende partikelstgrrelse, er det modsatte
tilfeldet ved asbest. Dennes pathogene virkning
fandt han kun i lungerne, medens kvarts ogsi i
andre organer eller injiceret i subcutis virker pa-
thogent, og han mener derfor, at det kun er i or-
ganer, hvor der finder en rytmisk beveaegelse sted,
og kun ved partikler af en for mekanisk virkning
tilstrekkelig stgrrelse, at asbest kan fremkalde en
fibrose. Ki n g og medarbejdere (7) har imidler-
tid i dyreexperimenter fundet, at der hos kaniner
udviklede sig en noduler fibrose, der kan sam-
menlignes med en experimentel silicose, efter in-
halation af 15 my lange asbestfibre, medens in-
halation af 2,5 my lange fibre frembragte en dif-
fus interstitiel fibrose. Forholdene cor saledcs
langtfra afklarede.

Ogsad hos mennesker findes antagelig forskel-
lige asbestosebilleder; f.éx. anfgrer Wedler
(14), at réntgenoptagelser fra arbejdere i forskel-
lige tyske asbestfabriker viste et noget forskelligl
billede. Foruden forskel i partikelstgrrelsc og an-
dre fysiske forhold kan dette antagelig ogs& skyl-
des forskel i kemisk sammensztning, idet der fin-
des flere asbestarter (handelsmewmssigt de to ho-
vedformer amphibol-asbest (hornblende) og chry-
sotil-asbest), Fra Finland har Noro (11) offent-
liggjort 2 dgdecligt forlgbne tilfelde, der skyides
indanding af finsk asbest (amphibol-asbest), der
er mere hird og mere elastisk end anden ashest
og derfor betragtes som serlig farlig. De asbest-
nédle, der fandtes i lungerne, var hovedsagelig af
lengden 9 my eller lidt kortere, og tykkelsen var
altid mindre end 1 my. Dette er mindre end flere
andre angivelser, f.ex. opgiver Wedler, at as-
bestndlenes lengde i almindelighed ligger mellem
25 og 150 my og deres tykkelse indtil 3 my. Be-
g e r har lignende tal (25—110 my og 0,2—1 my),
medens Koppenhdfer (8) ved undersggelse
af samme lunge finder, at serdeles mange af ni-
lene er langt mindre: lengde 2—6 my, tykkclsg
0,006—0,01 my., Samme forfattere diskuterer 1!
sammenhzeng hermed udfgrligt ashestosens patho-
gencse og asbestosclegemernes betydning.

En udfgrlig omtale af asbestosen findes hos
Lanza (9), Merewether (10) og Wedler,
hvor literaturen er samlet. I de to sidste arbejder
findes opggrelser over store kliniske materialer.

Forlgb.

Ashestosen udvikler sig sjreldent rgntgenologisk
cller klinisk pA mindre end 5 &r selv ved stor
exposition. I Wedlers materiale pd 310 under-
sggte fra 2 tyske asbestvirksomheder fandtes as-
bestose i 22,6 %, dog kun 7,7 % i stadium II eller
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derover efter en klinisk inddeling i stadierne O
til III. Af tabellerne fremgir, at ved en arbejds-
alder pa 0—5 ar (der omfattede 2/3 af materialet)
fandtes asbestose hos 3,3 % og kun stadium I.
Derefter stiger procenten i det naste 5-4r til over
60, dog hovedsagelig lette tilfelde. Ved stigende
arbejdsalder tiltager procenten af sverere tilfzlde.
Merewether refererer underspgelser af the
Silicosis and Asbestosis Medical Board, hvor der
blandt 749 undersggte med en arbejdsalder pa
mindre end 5 ar kun fandtes 4 ashestosetilfzelde,
medens en fjerdedel af de arbejdere, der havde
veeret beskaftiget 20 &r eller lengere, var angreb-
ne. Ved en undersggelse af 1512 arbejdere var for-
holdet mellem asbestosetilfeeldene i grupperne
0—4, 5—9, 10—19 og over 20 ars expositionsstid
som 1 : 5,6 : 30,4 : 53,2
Man kan imidlertid, som Merewether
fremhzver, ikke heraf slutte, at en exposition pi
mindre end 5 &r er uden risiko, idet indinding
af asheststgv i tilstreekkelig meengde selv i en kort
periode kan fgre til en invaliderende asbestose,
hvis den pageldende lever lenge nck.
Merewether anfgrer, at en forgget concen-
tration reducerer tiden, fgr asbestosen er udvik.
let og kan pivises, men at dette kun gelder indtil
en vis, hgj, concentration. Forgges concentratio-
nen yderligere, vil dette ikke fgre til en yderligere
reduktion af tiden for fibrosens udvikling, »ma-
turation period«. P4 den anden side vil en expo-
sition for en concentration under en vis, Jav,
grense ikke frembringe en invaliderende fibrose
indenfor den gennemsnitlige arbejdsalder. Altsa
et minimum af asbeststgv ma fanges i lungerne
for at udvikie en fibrose af betydning, og en vis
tid mid gh, fgr denne fibrose er udviklet.
Mercwether har opggrelser, der viser, at
risikoen ved asbestarbejde kan sammenlignes med
faren i de silicosetruede erhverv, ja, nermest sy-
nes at overgd den. Ved dgdeligt forlgbne tilfeelde
var den gennemsnitlige arbejdsalder ved silicose
15,2 Ar i sammenligning med 13,3 ar ved asbestosc.
Tkke alt arbejde med asbest er lige farligt. Efter
literaturen synes sarlig bearbejdning af rdasbest
(knusning og maling) at veere farligt, men ogsi
fremstilling af isolationsmatter har et darligt ry
pa sig. Stgvudviklingen ved spinding skal derimod
veere ret ringe. Scelve brydningen af asbest foregir
i fri lIuft, siledes at stgvkoncentrationen mi an-
tages at veere lille. I Wegelius' materiale fra
Finland (16), der bestar af 126 asbestosctifaelde
blandt 476 undersggte stammede imidlertid de 31
af de 126 tilfzlde fra arbejdere ved en afsiuttende
forarbejdning i minerne.

Prognosen fremgar delvis af det anfgrte. Wed-
Ier finder ved efterundersggelser, at hos arbej-
dere, der kun har veerct udsat i mindre grad og
kun havde pAdraget sig en begyndende cller let-
tere asbestose og derefter havde forladt det far-
lige arbejde, var der kun ringe progression hos
flertallet efter en observationstid indtil 17 ar. An-
derledes stillede det sig hos dem, der blev ved ar-
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bejdet, Her skete en progression, der dog sjel-
dent i lgbet af en 3—4 ar oversteg eet stadium
(i klinisk inddeling). Wedler mener derfor
ikke, at en kontrol af allerede angrebne lgnner
sig med mindre tidsinterval end det anfgrte, W e-
g elius har lignende resultater: efter en observa-
tionstid p& 2 &r, er der progression i en del til-
faelde (hdjst eet stadium efter rgntgenologisk ind-
deling).

De meget pessimistiske udsigter for arbejderne
i ashestindustrien, som fremgéar af disse materia-
ler, gelder antagelig ikke mere. De undersggte
har i hvert tilfeelde delvis vzeret udsat for indan-
ding af asbeststgv i en tid, hvor man ikke var
klar over faren, eller risikoen ikke var alminde-
ligt anerkendt, og stgvhekaempelsen ikke sat i sy-
stem. Dette er férst sket pd grundlag af disse ma-
terialer.

Selv om gennemsnitsrisikoen siledes ma anta-
ges at vaere langt mindre nu, er det selvfglgelig
ingen garanti i de enkelte tilfelde.

Prognosen i det enkelte tilfzelde er vanskeligt
at forudsige, den afhenger af mange andre fak-
torer end selve fibrosens udvikling, f. ex. indivi-
dets resistens overfor bakteriel infektion, kom-
plicerende hjerte- og lungelidelser ete. I lighed
med forholdene ved silicose er man nu mest til-
bgjelig til at antage, at ashestose ikke disponcrer
for lungetuberkulose i den forstand, at individer
med asbestose hyppigere far lungetuberkulose end
andre, nir den tuberkulgse exposition er den sam-
me. En anden sag er, at kompliceres en asbestose
med tuberkulose, forvierres prognosen antagelig.
Der foreligger derimod nu talrige samstemmende
meddelelser om, at primer bronehialcancer er
hyppigere blandt asbestotikere. Homburger
(4) har i 1943 givet en oversigt over de indtil da
meddelte tilfaelde og mener, at der med hans egne
3 tilfeelde mindst er offentliggjort 19 tilfeelde af
primert lungecarcinom. Hyppigheden i hans eget
institut er 4 carcinom-tilfeelde pa 8 asbestosesck-
tioner. Wedler (15) anfgrer, at i Tyskland er
ialt fundet 4 carcinomer pa 29 sektioner af ashest-
oscpatienter, og at der ifglge verdensliteraturen
er offentliggjort 14 pa 92 scktioner, Selv om hyp-
pigheden er staerkt varierende og materialerne
smé og procentangivelse derfor usikker, synes der
ikke at veere tvivl om, at asbestose disponerer til
lungekreeft.

Asbestosebekaempelsen fglger de szedvanlige
retningslinier: indkapsling af de stgvende arbejds-
processer, lokal afsugning, rumventilation og en-
delig personlige beskyttelsesmidler som maske.
Den sidstnevnte metode sgger man som seedvanlig
at ggre overflgdig, da arbejdet heemmes derved, og
masker er ubchagelige at beere, hvorfor de sjal-
dent benyttes. .
EGNE TILF.ELDE

Forst skal arbejdsforholdene kort omtales i den
virksomhed, i hvilken det af Tve bheskrevne til-
feelde opstod. Virksomheden fremstiller bygnings-
materialer (plader, kasser, rgr, fitlings etc.) af
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en blanding af asbest og cement. En 30—40 arbej-
dere er beskaeftiget ved det stgvende arbejde. 1
1940 blev der pd fabriktilsynets foranledning
rgntgenfotograferet 30 arbejdere med en arbejds-
alder fra 1 til 12 &r. Der blev ikke fundet sikre
tilfelde af asbestose (filmene sendtes gennem
fabriktilsynet til bedgmmelse hos professor
Flemming Mgller). I 1948 viste rgntgenfil-
mene fra 3 arbejdere med lang arbejdsalder (11,
18 og 18 4r) stadig ingen asbestose. Arbejderne
er igvrigt kontrolleret p4 den lokale tuberkulose-
station. Efter at det af Ive beskrevne tilfzelde
var blevet konstateret, undersggtes 14 andre ar-
bejdere med en arbejdsalder fra 9 til 42 ar, og
der fandtes ingen asbestose blandt disse. Igen-
nem drene var fabriken gentagne gange blevet
inspiceret og forbedringer i form af indkapsling
af arbejdsprocesserne og afsugning indfgrt. Stgv-
faren var seerlig til stede ved sgnderdelingen og
formalingen af den ri asbest (kollergang og des-
integrator), hvor fyldning og tgmning delvis ske-
te ved skovling, ligeledes ved arbejdet med den
formalede ashest i siloerne, hvor vognene lassc-
des ved skovling, samt ved shollenderne«, hvor
de tgmies ud i cementvallingen, Ved en inspek-
tion i 1949 var man i stand til at foretage stgv-
mélinger. Den anvendte asbest var meget skort«,
idet det er et affaldsprodukt, uegnet til spinding,
der anvendes. Indholdet af egentlige nile 14 i
overensstemmelse hermed mellem 20 og 30 % af
samtlige partikler, Et par resultater af mélingerne
skal anfgres (magister D. StubbeTeglbjerg
fra fabriktilsynets laboratorium for arbcjdshygi-
ejne):
Part fem®  Asbestpart./em3

05-5u4 2-15u4 15-200p
Kollergang under tgm-

ning og fyldning 990 85 150
Hollender under
fyldning 5500 350 800

Resultaterne af milingerne ved desintegrator og
i silo 14 herimeliem.

Efter Johnstone (6) er den hgjest tillade-
lige concentration 10,000,000 partikler af stgrrel-
sen 0,5 til 5 my pr. cubic foot (svarende til ca.
350 pr. cm3),

Sygehistorier:

Tilfaelde 1. Vaver, fodt 1893, Arbejdsanamnese: Har
i mange ar veret ansat i en fabrik, hvor der foregir
vaevning af asbest i ret stor stil, bl. a. til fremstilling
af bremsebind, Har siden 1928 passet en vevemaski-
ne, der er forsynet med afsugningsanordninger. Hvor-
vidt disse tidligere har veeret effektive, er det vanske-
ligt at udtale sig om. Ved en inspektion var de ikke
i orden.

Anamnese: Angiveligt tidligere rask, bortset fra en
phlegmone efter et traume.

Nuvierende lidelse: Efter nogle ars arbejde ved vie-
vemaskinen begyndte han ca. 1930 at lide af bron-
chitis. Han blev behandlet herfor pA sygehus i 1937
og 1943. T 1945 var symptomerne tiltaget, han havde
hoste, opspyt og anfald af Andengd og matte swmttes
til Iet arbejde.
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Efter cn inspektion pid virksomheden i 1945 lante
fabriktilsynet rgntgenfilmene, der var optaget i 1937
og 1943. Professor Flemming Mgller fik filmene
til bedpmmelse og udtalte: Rgntgenbilledet fra 1937
viser en meget grovmasket, noget udflydende lunge-
tegning pd begge sider; der cr ogsid formindsket gen-
nemskinnelighed af lungerne, og der kan ikke vare
tvivl om, at der findes noget pathologisk, efter al
sandsynlighed en begyndende ashestose. Pa optagel-
serne fra februar 1943 ses forandringernc at have ud-
viklet sig; der er nu en yderligere grovmasket og tat
tegning i begge lunger med maskegrenserne noget ud-
viskede og pa steder lgbhet sammren til uregelmmssige
smépletter. Venstre sinus phrenico-costalis affladet.
Billedet cr ret typisk for en asbestose pa overgangen
til 2, stadium.

Tilfzldet anmeldtes til ulykkesforsikringen of
anerkendtes som erhvervssygdom. Han var sengelig-
gende det meste af efteriret 1945 og matte holde helt
op at arbejde. Tilstanden forvarredes efterhinden, og
han dgde februar 1948 (ingen section),

Arbejdsforholdene er siden blevet forbedrede; der
er effektiv afsugning ved alle ashestvevene, og de ud-
satte arbejdere kontrolleres irligt. Der skal ikke si-
den veere fundet asbestosetilfelde.

Tilfawlde 2. Skibsvierftsarbejder, fodt 1894, Arbejds-
anamnese: Siden 1918 ansat pa skibsverft, Siden 1935
har han isolerct rgr, dels ombord pd skibene, dels in-
den rgrenes installation, Han har anvendt asbestsnore
oy ashestlaerred, i de sencre Ar ogsd rockwool og glas-
uld, I 1943 blev han tilrddet andet arbejde og fik an-
settelse som nattevagt i arresthus, hvilket arbejde
han havde i halvandet &r. Siden har han atter arbej-
det pa skibsvaerftet som almindelig arbejdsmand, dog
hjzlper og aflgser han af og til den mand, som si-
den 1945 overtog isolationsarbejdet. Arbejdet i land
foregik i et lille skur uden szrlig rumventilation el-
ler loka! afsugning. Rgrene, der skulle isoleres, havde
en langde p& op til 5 m. Der afgaves en del synlig
fnug og stgv under arbejdet, Stgvudviklingen ved ar-
bejdet ombord skgnnedes stgrre; ogsa dette foregik
uden afsugning.

Anamnese: Rask som barn og ung. Har aldrig haft
gigtfeber eller lungelidelser. T en del ar generet af
lumbago.

Nuvarende lidelse: Efter lungebetaendelse i april
1941 lidt af tiltagende kortindethed og hjertebanken
ved anstrengelser, stikkende smerter og knagen i ven-
stre side af brystet og bag manubrium sterni ved dyb
vejrirekning og ved anstrengelser. Tillige irriterende
morgenhoste, men sjeldent opspyt. Blev tract og tabte
12 kg i vegt, hvorfor han blev undersggt af tuberku-
losespecialist i 1941, Denne konstaterede en tgr pleu-
ritis pa venstre side, Han var indlagt p4 sygchus i
1941 og 1942 under diagnosen pleuritis sicea sin. of
nervosismus. Har senerc varet undersggt pa Tuber-
kulosestationen flere gange; der cr aldrig fundet tegn
p4 aktiv tuberkulose. Mantoux: +. Ventrikelskylle-
vand: =+ TB. Saxnkningen normal hele tiden. I 1945
klagede han over smerter i hgjre side, og der blev
fundet tegn pa pleuritis ogsd her. Efter dette blev
han tilridet at skifte arbejde.

I 1948 blev han, cfter en henvendelse fra sit fag-
forbund til fabriktilsynet, atter rentgenfotograferet,
og filmene blev gennem fabriktilsynet sendt til be-
dgmmelse hos prof. Flemming Mgller, der gi-
ver fglgende beskrivelse: Rgntgen af thorax viser, at
der nedadtil pd begge sider findes en svag, men gan-
ske diffus udflvdende fortatning, symmetrisk i beg-
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Fig. 1.

ge lunger, delvis udslettende lungetegningen. Desuden
cr der pa hgjre side en affladning af sinus phrenico-
costalis med adherencer til diaphragmakuplen. Det
drejer sig om cn asbestose i et forholdsvis tidligt sta-
dium, (Fig. 1).

Tilfeldet er anmeldt til ulykkesforsikringen og
anerkendt. .

Ved undersggelse hos medicinsk specialist samme ar
fandtes: objektivt: middel ernaring, dyspnoe selv ved
smi anstrengelser, cyanose.

Pjne, fauces, tunge: intet sarligt,

Thorax af naturlig form udover indtrackninger over
clavicula,

St. pulm.: granser forskydelige. Dempning og svaek-
ket respiration pi begge sider, serlig nedadtil.

St. cord.: graenser ubestemmelige, ictus inden for
medioclaviculerlinien, lyde rene, aktionen regelmms-
sig.

Ovrige undersggelse frembyder intet swrligt.

Ved rolig gang cen trappe op forceredes respira-
tionen.

Blodtryk: 150/90.

SR: 12 mm/1 time.

Blodundersggelse: normal,

Electrocardiogram: intet sikkert abnormt, specielt
ingen tegn pa hgjresidig pavirkning. Rgntgen: uforan-
drede forhold.

Hans arbejdsevne bedgmtes til under en trediedel,
og ved fgrste afggrelse fik han en erstatning svarende
til 70 %. Han har siden forsggt sig ved forskelligt
lettere legemligt arbejde, men kunne ikke klare det.
Ogsd en aviskiosk har han mittet opgive, da han i
vinteren 1949—50 ikke kunne taAle at bringe aviserne
ud. Han var sengeliggende det meste af vinteren, og
hans tilstand synes at vare forverret i det sidste ar.

Tilfwlde 3. Arbejdsmand, fgdt 1908. Arbejdsanam-
nese: Udlert urtekremmer. Varet beskeftiget som
sddan, indtil han i september 1939 blev ansat i en
virksomhed, der fremstiller udgangsmaterialet til as-
bestgulve. Materialet er en blanding af pulveriseret
asbest og magnesiacement. Ramaterialerne modtages i
mere eller mindre pulveriseret tilstand i sxkke, og
pa fabriken foretages de ngdvendige afvejninger,
knusning, maling og blandinger samt det fmrdige
pulvers afvejning i s®kke. Stgvudvikling forekommer
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ved nesten alle manipulationer, men iser ved blan-
demaskinens fyldning og tgmning. Fabrikationen fo-
regik i et enkelt lokale, og der var ikke truffet for-
anstaltninger til afsugning cller kunstig rumventila-
tion, Ved at Jade porten til girden og et vindue sti
abent sggte man at skaffe gennemtrek, men dette var
ganske utilstrickkeligt. Efter at man i 1944 var ble-
vet klar over, at han havde padraget sig en lungeli-
delse, blev der ctableret afsugning ved maskinerne.
Han arbejdede i den fglgende tid mindre i fabriken
og har i det sidste irstid veret beskeftiget som chauf-
fgr og ved arbejde pi bygninger, hvor pulveret h:el-
des op i kar og tilswttes vand. Denne proces stgver
noget, men foregdr sd vidt muligt i fri Juft.

Anamnese: Som barn drak han natronlud og har si-
den af og til mattet behandles for gsofagusstenose.
Ipvrigt rask.

Nuvxrende lidelse: Vinteren 1943-—44 havde han en
del hoste, hvorfor virksomheden i 1944 lod ham rgnt-
genfotografere. Der fandtes tegn pA asbestose eller si-
licose (overlaege Sv.Bgrre Larsen). Filinene blev
fant af fabriktilsynet og sendt til bedgmmelse hos
professor Flemming Mgller, hvis beskrivelse ly-
der: Der findes nwsten syminetrisk pa begge sider en
twet sammenfiydende lungetegning, indeholdende gan-
ske fine smipletter. Forandringerne sidder lidt ne-
denfor midten af begge lunger og skyldes en silicose
pA overgangen mellem 1. og 2. stadium.

I 1946 blev han behandlet i hospital for lungehin-
debetaendelse og cr siden kontrolleret pia Centralsta-
tionen. 1 1949 blev han behandlet for dobbeltsidig
lungebetaendelse,

Da det ikke lykkedes at f4 ham til at mgde til kon-
trol pd Rigshospitalets arbejdsmedicinske klinik, har
man lant rgntgenfilmene fra Centralstationen. Profes-
sor Flemming Mgll ers heskrivelse lyder: Pa
rgntgenbillede fra 21/1-46 scs et afkapslet exudat pa
hgjre side og den samme tet udflydende lungetegning,
som beskrevet ved forrige rgntgenundersggelse.

En optagelse fra 18/2-47 viser som rester fra exsu-
datet pA hgjre side nogle pleurafortykkelser langs tho-
raxvaeggen, en affladning af sinus phrenico-costalis
og en affladning af hgjre “horaxhalvdel. Desuden ser
man, at lungetegningen nu er ganske udflydende, nae-
sten som en diffus fortaetning, symmetrisk i begge
lunger.

Den sidste optagelse fra 30/8-48 viser, at denne for-
teetning yderligere er tiltaget, og der er nu tillige kom-
met en brezmme af pleurafortykkelser som en kappe
langs nederste del af venstre thoraxvieg, — Det drejer
sig om en fremadskridende asbestose.

I januar 1950 lykkes det at fa ham til at mgde til
cn undersggelse pa Rigshospitalets arbejdsmedicinske
klinik, antagelig fordi hans tilstand var forvarret, og
han havde besvier med at klare arbejdet (blev afske-
diget 13/1-50).

Nuveerende tilstand: Klager over tiltagende kort-
andethed. Kan g pid jeve vej, men er generet, hvis
han skal skynde sig. Ligeledes gener ved hurtig eyk-
ling. Han bor pi 4. sal og ma hvile sig 3—4 gange
for at nd derop. Smahoster hele dagen, og ogsd om
natten er han plaget af nhoste. Expectorerer kun lidt
slim, Ingen hjertebanken eller gdemer, Ryger 1.’*': ciga-
retter daglig.

Objektivt: mager. Lidt cyanose af lwberne. Bliver
kortandet ved afklxdning og far hosteanfald.

Stet. cord.: graenser normale, Iyvde rene. P2 miaske
lidt stgrre end A2. Aktionen regelmwssig.

Stet. pulm.: grenser costa 6—10, forskydes ca. 2 cm
pA bagfladerne. Brystomfang ved maximal exspira-
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tion og inspiration 79—80 cm, Overalt sibillerende og
enkelt sonore ronchi (er forkglet). Ingen dempninger
eller respirationsforandringer,

Ovrige undersggelser frembyder intet serligt, ud-
over at fingerneglene er noget kuplede, men det har
de altid varet.

Hgjde: 164 em. Viegt 55 kg. Blodiryk 115/80. SR:
10 mm/1 time. Hxmoglobin 120 %. Erytrocyter 5.95
mill/mm3, Urin: =+ alb. + sacch. Electrocardiogram:
intet abnormt,

Rgntgenundersggelse af thorax (fig. 2): viser sam-
menlignet med optagelsen fra Centralstationen 30/3-
48, at den betydelige pleurabriemime pi venstre side
nu er sterkt afsmalnet. Den er nu kun 1—2 cm bred,
saledes at man ser hele den venstre, noget affladede
diaphragmakuppel, Selve lungetegningen er imidlertid
ganske uforandret. Som tidligere ses pA begge sider
en symmetrisk, tet, nesten sammenflydende lunge-
tegning med ret tydelige, ganske fine smapletter, iser
i nederste halvdel af lungefelterne. Hjertet er af na-
turlig form og stgrrelse. Der er ingen tegn p& cor pul-
monale. Diaphragma bevmeges 2 e,

Funktionsundersggelse: Vitalkapacitet 1.45 1 (74 %
af totalkapacitet), residualluft 0,50 1. Hvileventilation
7.8—8.4 1/min. Maximalventilation 46 1/min. Arteriel
iltmaxtning i hvile findes til 93 % med oximeter. Un-
der arbejde pa 400 kgm/min. kommer der et udtalt
fald i den artericlle iltmwtning (8 %), og patienten
opgiver arbejdet efter 2 minutters forlgb, Ventilatio-
nen under arbejdet 38 1/min. respirationsfrekvens
46. Konklusion: Svier funktionsnedsiettelse, overvejen-
de pulmonalt betinget. Der findes en meget lav total-
kapacitet (58 % af beregnet vardi), muligvis bestemt
for lav pa grund af mangelfuld opblanding, og ringe
ventilatorisk funktion. (J. Georg).

DISKUSSION

De 2 af patienterne (tilf. 1 0og 2) er rgnigenfoto-
graferede flere gange pd grund af subjektive sym-
ptomer, men er gdet under diagnoserne pleuritis
sicea og bronchitis. Rgntgenfilmene i disse to til-
feelde har veeret karakteristiske for asbestose og-
sd i den forstand, at der kun har veeret ringe
rgntgenologiske forandringer i betragtning af den
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ret udtalte funktionsnedsmttelse i begge tilfzlde.
Rgntgenfundene var de sedvanlige ved asbestose:
diffus fibrose nedadtil i begge lungefelter med
pleurale fortykkelser og nedsat bevegelighed af
diaphragma. 1 tilfeelde 2 var lungetegningen no-
get mere finmasket end i tilfelde 1 og svarede
serdeles godt til den swmdvanlige beskrivelse af
ashestoselungen, Der er neppe tvivl om, at kend-
skab til rgntgenfundet ved asbestose og en god er-
hvervsanamnese ville have medfgrt, at diagnosen
ashestose var blevet stillet eller ventileret pa et
tidligere tidspunkt, end tilfzeldet var, og at de
pigeldende kunne veere blevet fjernet fra det
farlige arbejde, hvorved prognosen antagelig hav-
de vaeret mindre slet.

I tilfeelde 3 var rgntgenfundet et noget andet,
idet der her tillige var fine nodulere forandrin-
ger, som det ses ved silicose, speciclt hos jern-
og stilrensere. Diagnosen blev — méiske af denne
grund — i dette tilfelde stillet ved fdgrste rgntgen-
undersggelse efter 4 &rs expositionstid og kort tid
efter, at de fgrste subjektive symptomer fremkom.
Forklaringen pd det for asbestosen afvigende
rgntgenfund kan maske vere, at den asbest, der
anvendes til asbestgulve, er meget fint pulverise-
ret og delvis et affaldsprodukt (asbestmel). Den
meget fine partikelstgrrelse kan maske forklare
det mere silicoselignende billede, idet den meka-
niske virkning af asbestnilene ikke ger sig geel-
dende, kun den kemiske. Som anfgrt i indlednin-
gen er pathogenesen dog ikke klarlagt endnu.

Det har ikke vaeret muligt at f4 oplyst nermere
om de asbestarter, der har vaeret anvendt, og lige-
ledes foreligger der ikke stgvmalinger fra rele-
vante tidspunkter.

De subjektive symptomer har veret de seedvan-
lige ved asbestose: Funktionsdyspnoe og hoste
med ringe expectoration. I tilfeelde 2 er oplyst, at
hosten i begyndelsen var den karakteristiske tgr-
re morgenhoste ledsaget af sting og knagen i bry-
stet. De subjektive symptomer fremkom efter hen-
holdsvis 2, 6 og 4 ir. Tilsvarende expositionstider
var 17, 10 og 10 &r. Symptomerne var cfter dette
tidspunkt si udtalte, at de pAgzldende métte op-
hgre med arbejdet. Nr. 1 dgde 3 ar herefter, nr, 2
er nu efter yderligere 3 irs observationstid ner-
mest 100 % invalid og nr. 3 er steerkt invalideret.

Ved silicose og asbestose md man regne med,
at lungelidelsen efterhinden medfgrer en overbe-
lastning af hgjre hjertehalvdel, siledes at der ud-
vikles et cor pulmonale chronicum, Dette har
ikke kunnet pavises klinisk i de 3 omtalte tilfel-
de ved electrocardiografi eller ved rgntgen, ¢
heller i tilfeelde nr. 3, hvor man med henblik her-
pa tillige rgntgenfotograferede hjertet i skradia-
meterne for om muligt at kunne pévise en frem-
springende pulnionalbue (12). Funktionsprgven
hos samme patient viste en nedswttelse, men ho-
vedsageligt pulmonalt betinget. Manglende elek-
trocardiografiske og rgntgenologiske tegn pA hgj-
residig hjertehypertrofi udelukker imidlertid
ikke, at en sidan findes. Desveerre blev tilfzlde 1
ikke obduceret.
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RESUME

3 tilfzelde af asbestosis omtales. I de 2 var rgnt-
genfilmene typiske, i det tredie fandtes tillige no-
duleere forandringer. Som en mulig ferklaring
herpi anfgres, at der i dette tilflde var arbejdet
med meget fint pulveriseret asbest, sdledes at den
mekaniske virkning af asbestnalene ikke var frem-
treedende ved pathogenesen. Kendskab til syg-
dommen og en ngje erhvervsanamnese er ngdven-
dig, hvis de lettere tilfxelde skal erkendes ved
rgntgenfotografering, f. ex. ved rutinemsssig un-
dersggelse for tuberkulose.
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" DI OGSTROGENE STOFFERS
BETY )NING FOR UDVIKLINGEN
AF C. NCER CORPORIS UTERI

-Af AKSE[ TERP

De gstrogen - stoffers gennemgiende fortrinlige
virkning overfcr de ofte genercnde, men relativt
uskvldige, subj. ctive klimakterielle gener har
gjort denne ter.piform overordentlig populer,
ikke mindst blanc® patienterne.

Til dels som et ovn fra hormonterapiens vor-
den, hvor man kun havde svage ovaricekstrakter
til radighed, gor munge sig neppe tilstrekkelig
klart, hvor betydeligc forandringer i genitalia og
delvis ogsh i mammae ‘le nu anvendte betydelige
og langvarige doseringor kan fremkalde — det
veere sig genuine gstroge e stoffer eller syntetiske

Fra Herning Sygchus, kirurgisk afdeling.
Chef: Overkirurg E. Tglbgll,

14/9 1950

stoffer af stilbgstrol-typen. Selv et s& almindeligt
feenomen som de gstrogen-inducerede postklimak-
terielle metrorrhagicr er noeppe tilstraekkelig
kendt af alle, der anvender denne terapi.

Selv om de fleste, som naevnt, regner gstrogen-
behandling for ganske uskyldig — sclvfglgelig
bortset fra de almindelig kendte, forbigicnde ge-
ner af subjectiv art som f. eks. dyspepsi ved pero-
ral anvendelse — har der dog ogsd fra forskellig
side rejst sig advarcnde rgster, og man har her
fgrst og fremmest peget pd muligheden af at en
steerkere og lengerevarende dosering af gstrogene
stoffer kan blive en mere eller mindre vaesentlig
faktor i det komplex, der betinger udvikling af
maligne lidelser i den kvindelige organisme, fgrst
og fremmest i uterus og mamma. Hele dette spgrgs-
mll synes ikke tilstreekkeligt paagtet herhjemme
og synes ikke tidligere at have veeret genstand for
nogen samlet bearbejdelse i skandinavisk literatur.
Denne terapiforms efterhdnden kolossale udbre-
delse gor det imidlertid ngdvendigt, at spgrgsma-
let drages frem, selv om det ikke endnu er si af-
klaret, at der kan tages definitiv stilling til det.

Denne frygt for en vis cancerigen virkning af
gstrogener er opstict ud fra forskellige syns-
punkter:

1. Rent teorctiske overvejelser over de natur-
lige gstrogeners kemiske slaegtskab med erkendt
cancerigene stoffer.

2. Kendskabet til gstrogenernes meget betyde-
lige proliferationsinducerende virkning pa epitelet
i den kvindelige genitaltractus.

3. Patologernes pavisning af en nzer relation
rent morfologisk mellem benigne, gstrogent-indu-
cerede proliferationer i endometriet og =gte ma-
ligne endometrielidelser.

4. Dyreexperimentelle undersggelser.

5. Kliniske data.

6. Erfaringer fra gstrogen bebandling af kvin-
der.

KEMISK SLXAEGTSKAB

Efter at Windaus, Butenandt m. fl. om-
kring 1933 havde fastsliet de naturligt forekom-
mende gstrogeners konstitutionsformel og vist, at

S alle var neert beslegtede og afledede fra en cyclo-

pentanofcnantrenkerne, 14 det neer at heaefte sig
ved det formelmeaessige sleegtskab med visse af de
sikaldte cancerigene kulbrinter — og deraf fgrst
og fremmest med methylcholantrenet — der kort
i forvejen var blevet isolerede fra tjereprodukter
eller syntetiserede (Co ok et al.), navnlig efter at
det var pivist, at visse af disse cancerigene kul-
brinter havde gstrogen virkning. Det har imidler-
tid vist sig, at det konstitutionsmessige bindeled
mellem de to grupper stoffer — cyclopentanofe-
nantrenkernen —- ikke er ngdvendig hverken for
den gstrogene virkning (estilbiner) eller den can-
cerigene virkning, ligesom det ogsd er vist) at den
cancerigene og den gstrogene evne ikke er iden-
tiske, idet der findes talrige staerkt aktive cance-
rigene kulbrinter, der ikke har ringeste gstrogen
virkning. Ydermere ma man neeppe legge for stor
vaegt pd et sddant kemisk slegtskab, idet det er
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