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LECTURE NOTES 

ASBESTOS : 
EXPEDIENCE, EXPOSURE, AND HUMAN EXPERIENCE 

L. Asbestos: an introduction 

A. Statistics (HEW) 

13 to 18 percent of all cancers in U.S. related to 
asbestos exposure 

21 to 38 percent of all cancer cases might be 
occupationally related 

eight to eleven million U.S. workers have been exposed 
to asbestos 

4 million w:ht; heavily exposed while working in naval 
shipyards during World War II 

a. 20 to 25 percent die of lung cancer 
b. 7 to 10 percent die of pleural or peritoneal 

mesotheliomas 
c. 8 to 9 percent die of G.I. cancers 

67,000 cancers per year attributed to asbestos are expected 
in next 30-35 years. This would represent 17 percent of 
all cancers detected annually in the U.S. 

non-occupational exposures: 

a. asbestos workers' families 
b. construction-site spectators 
c. people living in asbestos factory neighborhoods 
d. other accidental exposure: 

1. school children 
2. office staff 
3. people Arinking contaminated water 

I1. Asbestos: a substance defined 

A. Definition 

| 1. hydrated silicates combined with magnesium, iron, 
calcium, aluminum, sodium, other trace elements 

| B. Classes 

! 1. serpentine (contains chrysotile - which ucounn for 93 percent 
of the world's use) 
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amphiboles 

a. crocidolite 
b. - amosite 
¢. anthophyllite 
d. tremolite 
e. actinolite 

C. Properties 

high tensile strength 

acid and temperature resistance 

flexibility 

non-biodegradable and environmentally cumulative 

IITI. Production, consumption, and population at risk 

A. Production 

1974 - world's annual production - in excess of 
5 million toms 

B. Consumption 

one million tons annually in U.S. 

C. Industrial Uscs 

cement 

pipe 

sheet 

flooring products 

friction products 

roof ing products 

paper 

coatings and compounds 

Packing materials and gaskets 
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1 10. textiles 

f 11. plastics 

; 12. thermal insulation 

F 13. electrical insulation . 
' / D. Defining Populations at Risk 

1. occupational exposures 

a. mining and milling: < 1,000 workers 
b. primary manufacturing: > 37,000 workers 
¢. secondary manufacturing: 300,000 
d. tertiary occupational exposure: millions of workers 

T
 
—

—
 

| 1. sutomotive sales, service, and repair: 
2 million 

2. shipyard workers: 185,000 

2. para-occupational exposure 

a. workers in the vicinity of asbestus fibers 

| 3. non-occupational exposure 

a. emission from natural sources 

4, domestic and environmental exposure 

a. family members exposed to dust from workclothes: 
mesothelioma and pleural plaques ) 

b. neighborhood exposure from asbestos mine: 
mesothelioma 

c. non-asbestos workers in asbestos region: 
pleural calcification 

d. family members of asbestos-exposed workers: 
pulmonarv fibrosis 

IV. Asbestos in Historical Perspective 

A. first uses 

1. 4n clay pots in Finland 4,000 years ago 
2. for cloth in Greece, 430 B.C. 
3. for insulation due to steam engine use 
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B. first recorded asbestos-related diseases 

1. lst century: lung sickness in slaves who wove 
asbestos into cloth 

2. 1900: pulmonary fibrosis in asbestos worker . | 

. 3. 1919: Pancoast's review of 15 asbestos worker's 
x-rays (abnormal) 

4. 1927: Cooke developed description and coined word 
"asbestosis" 

S. further references in the thirties 

a. Lynch & Smith (bronchogenic carcinoma) 
b. Gloyne (carcinoma of the lungs) 

C. other significant studies linking cancer and asbestos 

1. 1949: Hamilton and Hardy 

2. 1949: Merewether w 

3. 1950: Passmore and Swanston 

4, 1955: Deoll 

5. 1965: Buchanan 

6. 1960: Wagner } 
7. 1970's: Newhouse ; 

V. Toxicology - animal : 
A. Laboratory studies with rats 

1. respiratory exposure resulted in asbestosis | 

2. oral administration resulted in carcinomas of : 
| lung, kidney, and liver | 

\ 
| 

\ 

3. exposure to various asbestos types resulted in 
pulmonary fibrosis in rats and other laboratory 
animals 

4. pleural and peritoneal cavity injections caused 
fibrosis, granulomas, adhesions, and pulmonary and ° 
mediasinal abscesses 

o, S 18 Nl A A b i 
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B. Other laboratory studies 

1. tissue culture reactions to asbestos 

; 
| 

a. anaerobic metabolism stimuls.ion 
b. cell membrane damage 

i c. chromosome damage 
B : d. lysosomal enzyme leakage 
i e. autolysis of the cell 

f. fibrogenesis ° 

i VI. Causation 
| A. Criteria of causality (Selikoff and Lee) — general postulates 

1. statistically significant association between 
exposures and syndrome development 

2. dose-response relationship 

~ 3. tissue concentration 

6_. animal to.xicolosy 
5. attending variables/synergism 

' B. Major categories of asbestos-induced disease 

{ 1. parenchymal asbestosis or pulmonary fibrosis 

} 2. pleural asbestosis 
3. mesothelioma 

4. carcinoma 

| C. Other relevant factors 

1. exposure to carcinogens (particularly cigarettes) 

2. 1intensity of exposure 

3. 4ndividual susceptibility 

4. duration of exposure 

S. elapsed time since initial exposure 
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VII. Pathophysiology 

A. Routes of entry 

1. 

2. 

inhalation 

a. asbestos fibers in the five to ten micron range 
penetrate to respiratory regions of lungs 

1. penetration of uncoated fibrils’ 

a. travel directly to pleural and peritoneal 
spaces 

b. fibrosis usually occurs first in base of lungs 
c. pleural effects usually confined to lower two- 

thirds of the thorax 

1. pleural effusions 
2. pleural fibrosis 
3. pleural calcification 
4. neoplasia 

ingestion 

a. some excreted with feces 
b. some penetrate G.I. tract 
c. extra-pulmonary penetration 

1. tonsils 
2. thoracic and abdominal lymph nodes 
3. the pleura 
4. the peritoneum 
5. 1liver 
6. spleen 
7. kidneys 
8. adrenals 
9. small intestine 

VIII. Asbestosis 

A. Def inition 

2. 

pulmonary fibrosis due to inhalation and deposition 
of asbestos fibers in the lung 

manifestations appear twenty to forty years after 
exposure 

one year of exposure sufficient 
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B. Pathology 

1 1. early stages 

é a. normal lung size 
b. mild fibrosis in sub-pleural regions of lung periphery 

. 2. progression of disease 

g . a. spreads from base to apex of lung 
1. to sub-pleural depth of one centimeter 
2. from lower lobes to middle lobes and then to 

upper lobes 

b. cut surface of lung reveals 

1. fine, gray-colored, patchy fibrosis 
adjacent to visceral pleura 

3. advanced disease 

| a. lung small, pale, firm, and rubbery 
b. honeycombed cysts frequent in fibrotic areas 

» c. impalpable black nodules 
‘ d. necrobiotic nodules in f{ibrotic tissue occasionally 

found 
e. centrilobular and bullous emphysema 
f. pulmonary massive fibrosis uncommon 
g. asbestoma: a solitary fibrotic nodule sometimes 

found 

C. Microscopic findings 

| 1. human biopsy material 

| a. early stage - reasembles any other type of interstitial 
| pneumonia with characteristics of: 

1. mixed leukocyte infiltration of alveolar walls 
2. phagocytes in alveoli 

b. fibrotic stage 

1. occurrence around respiratory bronchioles 
2. alveolar walls covered with reticulin fibers, 

macrophages, and dust 
3. ferruginous bodies 

c. late stage 

1. evolution to neighboring alveoli’ 
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2. diffuse alveolar wall thickening with 
peribronchiolar and perivascular fibrosis 

3. diffuse interstitial fibrosis 

2. factors contributing to functional impairment 

a. loss of respiratory surface area with destruction 
of alveoli 

b. membrane thickening causing a barrier to diffusion 
and gas exchange 

c. perivascular fibrosis 

D. Pathogenesis 

1. exposure to asbestos most significant factor 

a. heavy for a short time, or 
b. 1low for a longer time 

2. factors indicating immunologic and possibly autoimmune 
involvement in progression of disease include: 

a. elevated levels of ANA 
b. rheumatoid factor 
c. decrcase in lymphocyte count 

Clinical features 

(See slide-tape presentation, videotape, and clinical 
application section of this text.) 

Workers' Compensation 

A. Difficulties in the system 

1. most asbestos-related diseases not compensated; 
workers responsible for medical bills 

2. attempts are being made to sue employers for 
negligence 

B. Longshoremea's and Harbor Workers' Compensation Act 

1. asbestos-related diseases compensated for longshore 
and harbor workers 

Regulation of occupational asbestos exposure 

A. Background 

1. 1918 - U.S. and Canadian insurance companies stopped 
selling life insurance to asbestos workers 

13 
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2. 1970's - asbestos accepted as a elrctno.cln 
3. 1972 - OSHA standard adopted 

f a. two fibers per cubic centimeter of air as 
| average exposure in eight-hour period 
| . 1. fiber length of five micrometers 

2. 1length to width ratio of three to one 

b. converts to 16 million fibers greater than 
five micra in length per workday 

1. number of fibrils resulting from this 
| exposure could be 100 times greater and 

suggests that 

a. daily intake of 1.6 billion fibrils 1is 
tolerated under OSHA standard 

c. not clear that standard successfully protects 
against asbestosis, let alone cancer 
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ASBESTOS SLIDE TAPE 

Mr. Jacob Christman died of asbestos-induced mesothelioma in 1979. It was 
his belief that we knew little about asbestos-induced disease in 1942 when 

- he was working in the shipyards. But some facts were clear by that time. 

In 1900, Montague Murray described the first reported case of asbestosis 
in England. In 1918, U.S. and Canadian insurance companies stopped selling 
life insurance policies to asbestos workers. In 1927, Cooke named and 
gave the first complete description of asbestosis, and, in 1930, the first 
U.S. case of asbestosis was described. 

During the 30's, several reports were released including: 
- Merriweather's description of a dose-response relationship between 

long exposure to asbes}os and the appearance of asbestosis; 
~ reports on the suspected links between}cancer and asbestosis; and 
- Gloyne's description of a method of diignosing asbestosis. 

In 1949, Hamilton and Hardy published a textbook citing a case study in 
which 6% of the asbestos workers developed bronchogenic carcinoma. Yet, 
it was not until the 1970's that a serious effort was made in the United 
States to legislate maximum tolerable levels of exposure for asbestos 
workers. The results of the lack of definitive action in the United States 
prior to 1972 will continue to be seen well into the 21st century. 

In fact, the National Cancer Institute and the National Institute for 
Environmental Health Sciences recently estimated that the number of 
newly diagnosed cancers, attributable to past asbestos exposure, will 
average 67,000 per year. This rate will continue for 30-35 years even 
if no further exposures occur. 

It has been estimated that 8 - 11 million workers in the United States 
have been exposed to asbestos both during and since the second world 
war. Of these, 4 million shipyard workers are believed to have sustained 
very heavy exposures. 
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On April 25, 1978, the Surgeon General and Assistant Secretary for 
Health issued a physician's advisory stating that 20-25% of heavily ex- 
posed workers die of lung cancer 20 or more years after initial exposure. 

.Seven to ten percent die of pleural or peritoneal mesothelioma; and . . . 

. . . other reports suggest an additional 8-9% die of G.I. tumors. 

Thus, the total percentage of heavily exposed workers dying from cancer 
is between 35% and 44%. 

13 This means that, from 1979 until 2010, 1.6 million of the 4 million beavi]y 
exposed shipyard workers are expected to die of asbestos-related cancers. 

14 But these figures do not iake into account workers in other professions 
r who were equally exposed to asbestos, or 

. ? 

I v 
l 15 th2 spouses and children of asbestos workers who brought home asbestos- 
{ laden workclothes, or 
| 

9 17 sidewalk superintendants watching building demolition, or 

i 18 people who live and play in the vicinity of asbestos industries and their 
waste, or ; 

19 school children in California who molded donated asbestos into school 
projects, or 

20 people around the country whose rose bushes came from Tyler, Texas, wrapped 
in discarded burlap babs that came 

2) from a local asbestos plant in which the worker death toll from lung cancer 
! is expected to exceed 50%. 
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Beginning in 1948, Selikoff studied a group of 632 insulation workers 
in New York and New Jersey in an attempt to quantify the problem. 

During the 20 year period from 1943 to 1962, 196 deaths were expected 
based on the size of the population. 

" But 253 workers died, revealing an excess of 57 deaths. 

Looking at cancer related deaths, 31 were expected, and 95 occurred; 3 
times more than predicted. 

Looking specifically at lung cancer, 6 deaths would normally be expected 
in the test population, but 42 persons died of lung cancer; 7 times the 
predicted number. 

Based on this study, and other reports, it is predicted that as many as 

45% of al) asbestos workers uill die from cancer. With the knowledge 
that most of these cancer deaths were preventable and with the conviction 
that the primary care physician can play a strategic role in preventing 
the continuation of what must be considered a pandemic, we offer a review 
of our knowledge of asbestos:and its interaction with human health. 

The first part of this program provides an overview of the problem. We 
will identify the four major asbestos fiber types; try to define the 
population at risk; and show some examples of exposure sources. 

In the second part of the program, we'll look at the health problems in 
more detail, by defining the problems, examining their clinical manifesta- 
tions and, where applicable, describing the pathophysiology and sugges ted 
therapy. . 

Asbestos s the generic name for several naturally occurring fibers. Those 
fibers can be divided into two groups: the serpentine group, which con- 
tains magnesium silicates and the amphibole group, which contains aluminum 
silicates. 
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3 There is only one fiber in the serpentine group: chrysotile, however 
it constitutes 93% of the asbestos mined in the world and is the major 

t fiber type mined and used in the United States. It is found in many 
different grades with minor differences in chemical structure. 

| ; 

L 32 “In the amphibole group, there are several types of fibers. Anthophyllite, 
amosite and crocidolite are the 3 most common. 

T
 

33 The population most Tikely to be exposed to asbestos fibers includes those 

persons who have been exposed occupationally, both directly and secondarily, 
and those persons who have been exposed non-occupationally. 

k.| Direct occupational exposures take place in several ways; 
- miners of asbestos'are obviously in direct contact with asbestos 

fibers. Currently, there are fewer than 1,000 persons mining 
? asbestos in this country. 

- persons who participaté in the manufaciuring of goods that use 
unmodified asbestos, such as asbestos pipemakers, can also be 
directly exposed to the fibers. There are more than 37,000 such 

individuals in the United States. 

35 Additional millions have undergone secondary exposure on their jobs including: 
- over 300,000 persons who process asbestos-manufactured products 

to make other products 

- millions of construction workers who are frequently exposed to 
asbestos insulation; and 

- millions more who have worked in the asbestos-laden environment 
of the shipyards. 

36 In the non-occupationally exposed sector of the population, there is no 
way to monitor or estimate the severity of the exposure since it does 
not take place in a controlled environment; however, people living near 
asbestos plants have developed mesothelioma and, in a survey of the 
families of 3500 shipyard workers, Selikoff found that 35% of the spouses 

' and children had developed asbestos-induced changes on thefr x-rays. 
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The effect of these exposures is that many people are at risk for asbestos 
related health problems including: shipbuilders 

shipbreakers 

-.construction workers who work with drywall 

pérsons who work with asbestos/concrete pipe 

factory workers who make brake shoes 

insulation workers 

high steel riggers 
‘ 

painters, tapers and plastererg 
s H 

auto mechanics who work with brake shoes and brake drums 
and many more. 

Even office. workers are potentially at risk since they daily breath air 
blown past asbestos insulated girders 

as do children sitting in classrooms 1iberally insulated with asbestos. 

And, in spite of all we know about asbestos, in December 1979 it was 
brought to the attention of the public that in Globe, Arizona a residential 
development had been constructed on the waste of an abandoned 2sbestas 
mill, 200 yards from an active milling operation. 

Summarizing the problem, the HEW pamphlet, Asbestos: An Information 
Resource, states that "as a consequence of man's utilization of asbestos, 
coupled with natural occurrence of the mineral, asbestos fibers are found 
in the air we breathe, the food we eat and the water we drink." 
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50 The OSHA standard of 1972 states that exposure to asbestos cannot exceed a 
time-weighted average of 2 fibers per cubic centimeter of air in the breathing 
zone over an eight hour workday, based on a count of fibers longer than 
five micra with a length to width ratio of at least 3 to 1 as detected 
by 1ight microscopy. No peak concentrations can be in excess of 10 

" fibers as determined by sampling over a 15 minute period. But these 
standards do not apply to persons involved in mining of asbestos or to 
persons secondarily or non-occupationsily exposed to the fibers. 

51 These measurements are most commonly made using a midget impinger placed | 
on workers' clothing or using a stationary device in the work area. 

52 In essence, the OSHA standards have reduced the legally acceptable exposure | 
L limits to small amounts; however, there are 2 opposing views of the standard. 

One group asserts that the standards are acceptable in terms of disease 
prevention and are as low as we can afford. 

prevent asbestosis, let alone cancer, and believes that the statistical 
models used to determine tolerable levels are too imprecise to effectively 
Judge dose-respon'se relationships for carcinogens. Therefore, they 
recommend that the standard be lowered to O until we can be sure of the 
levels that can be tolerated by humars. 

t 53 The second group points to evidence that the st'andard may not adequately 
l 
i 

54 The asbestos-induced health problems which we will examine include the 
non-pathologic problems ~€ asbestos bodies and asbestos corns and warts, 
as well as the pathologic problems of asbestosis, carcinomas (primarily 
pulmonary) and mesothelioma. 

55 In a 1977 study, Andrew.Churg and Martha Warnock reported finding asbestos 
bodies in the lungs of 96% of the population tested. 

56 Originally referred to as 'asbestos bodies' these structures are now more 
commonly called ferruginous bodies since the fibers become coated with an 

. 

k————-—-———_—& — SO s .J 
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iron-containing pigment and because other substances such as fiberglass, 
cotton, talc and diatomaceous earth can make up the central core. However, 
the core fiber can be determined using electronmicroscopy. 

The presence of asbestos bodies in the human lung or sputum is not indi- 
. cative of disease but is reflective of some previous exposure to asbestos. 

when ferruginous bodies are reported in a pathological specimen, you 
should request further analysis of the specimen to determine if the central 
core is asbestos and be sure to acquire an extensive history, checking 
for possible asbestos exposure. . 

Asbestos corns and warts imply exposure to Amosite. These calouses occur 
on the dorsal and palmar surfaces of the hand, on the knuckles, fingertips, 
and forearms. They are seen infrequently now since asbestos fibers are 
rarely handled by individualsrwithout some prgtection. 

Asbestosis is a diffuse interstitial fibrosis of the Tungs, first appearing 
in lower lobes of the lung and progressing to upper lobes. Early references 
to asbestosis can be found as far back as liontague Murray's 1900 description, 
but it was.not until 1927 that the word ASBESTOSIS was coined. 

There appears to be a dose-response relationship between the amount of 
exposure and the appearance of the disease. Both heavy exposure for a 

. few years and 1ight exposures for many years are 11 kely to result in 
asbestosis, with severi*y of the fibrosis partially host-dependent. 

The workers most at risk include those who mill or pulverize the asbestos 
ore and those working with asbestos textiles, thermal and acoustic insula- 
tion or in any job in.the shipyards. g 

Selikoff, drawing upon Wagner's work, has suggested the sequence of asbestosis 
development: 

The initial lesion occurs with fibers lodging in alveoli. ’ 
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Macrophages and red cells around the fibers are soon enmeshed in a net- 
work of reticulin fibers. 

Cellular degeneration takes place and the reticulin fibers are gradually 
. replaced by collagen with obliteration of the alveoli. 

puring the next phase, fibroblasts around the periphery of the lesion 
carry collagen fibers into alveolar ducts and atria, with possible leakage 
to mesothelial layers. 

In the process, asbestos bodies are usually formed and may well be the 
cause of the resulting interstitial fibrosis. 

Although you will most frequently see parenchymal and pleural changes 
together, we will examine them separately in an attempt to demonstrate 
the subtleties of the two com?onents. ) 

There are 5 main symptoms of parenchymal asbestosis: breathlessness on 
exertion, possibly some chest pain or tightness, cough, shallow rapid 
breathing and loss of appetite. 

Shortness of breath is the most prominent symptom. It generally occurs 
approximately 10 years after exposure and may precede any clinical signs. 
This symptom initially takes place only upon exertion, but often progresses. 
to dyspnea at rest, with resultant disability. 

There is usually only a tightness of the chest in the early phases of the 
disease. If there is pain, it is usually in the lower part of the chest. 
Pain may increase as the disease advances. 

The cough is 1n1tialfy'non-product1ve and often only present in the morning. 
Unless the patient smokes, the cough may not be 2 complaint until later 
stages of the disease. 

22 
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.ia With advancing disease, breathing becomes progressively more rapid and 
shallow as the lungs become less compliant. 

The patient may also experience a loss in appetite. 

There are 6 clinical signs indicative of asbestosis. 

74 ° The most prominent sign is the prasence of fine dry rales having a crisp, 
clean quality occurring late in inspiration, almost always over the lower 
to mid-lung fields. They are not common at the apices as in tuberculosis. 
Wheezing is also uncommon. 

75 Respiratory excursion gradually decreases and thus serves as an index 
‘ of disease progression. Asbestotic lungs tend to be small and are usually 
g not distended as in emphysema. : 

: 76 Clubbing of the fingers'may be present. Smoking may play a part in the 
[ development of this sign. ‘ = 

; 77 There are also changes in pulmonary function-test results as the disease 
| 

progresses. These changes are important because they usually precede 
radiographic changes, often by several yea=s. Although there is sometimes 
an obstructive-component to the disease, most often you will see results 
indicath;e of a restrictive process. 

78 These include decreases in vital capacity, total lung capacity and flow 
rates, with residual volume remaining near normal or slightly increased. 

the progressive fibrosis and begin as a diffuse, barely visible reticu- 
| lation over the lower two thirds of the lung. When accompanied by some 
\ pleural change, it may have the appearance of ground glass. The fine 
\ 1ines can progress until they completely obliterate the normal lung markings. 

The fibrosis may be either unilateral or bilateral. 

79 Parenchymal changes detectable in the lung fields on x-ray result from I 
\ 

| 

80 Another common radiographic abnormality is an elevation and flattening 
of the diaphragm resulting from loss of lung volume. This rise of the 
diaphragm tends to narrdw the costophrenic-angle. 
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Pleural Asbestosis may or may not be accompanied by parenchymal asbestosis. 
Pleural changes include pleural thickening, pleural effusion, hyaline 
plaques and calcified plaques. 

Pleural changes add very little to the symptoms of parenchymal changes; 

however, there may be some restriction of the chest expansion if the 

pleura is grossly thickened. 

With the exception of obvious radiographic changes, clinical signs may 
not be apparent though there may be someé dullness on percussion and some 
dimunution of breath sounds. Occasionally, friction rub car be heard. 
Radiographic ‘changes become marked as the disease progresses. 

Pleural thickening may cause obliteration of the costophrenic, and at 

times, the cardiophrenic angles, even in the early stages of the disease. 

If pleural effusion is present, it will show up as a denser shadow that 
shifts with changes in the patient's positign. 

The border between the lung and pleura will usually become i11-defined, 

and interlobar fissures may become visible. 

Hyaline plaques are raised areas which frequehtly appear on both the 
visceral and parietal pleurae. They will often be seen as rounded, oblong 
somewhat denser areas on x-ray but for the most part are only revealed 
with oblique views. ' 

Calciried plaques appear as discreet elevated gray-white lesions on the 

inner surface of the rib cage and on the diaphragm and are often first 
detected on x-ray. While unilateral pleural calcification may be secondary 
to empyema, tubercuibsis or other pleural effusions, as well as traumatic 
pneumothorax, bilateral pleural calcifications, or plaque, are pathogno- 
monic of previous exposure to asbestos. Again, calcified plaques are best 
seen on the oblique views. 

Asbestos: Expedience, Exposure, and Human Experience
ACL Doc 25480 · Page 20 of 37

Published by AsbestosClaims.Law

asbestosclaims.law/library/25480/20

https://asbestosclaims.law/library/25480/20


. 

v
 

90 

91 

92 

93 

94 

As with parenchymal changes, the lower two thirds of the lung fields are 
usually involved. The changes may be unilateral but are more commonly 

bilateral. 

The International Labor Office in Geneva has popularized the widely accepted 
ILO-U/C classification system for interpreting chest x-rays regarding the 
presence and staging of pneumoconiosis, including Asbestosis. 

This system of interpretation, which is based on the P-A view of the chest, 
requires precise technique when taking and interpreting the films. 

1f one is looking for fibrotic changes, it is recommended that the film 
be shot at 140 kV. When looking for pleural changes, it is recommended 
that the f£ilm be shot between 45 and 80. Oblique views are frequently 
required to bring out subtle pleural changes. Special training is 
mandatory if you are interested in using the claassification system. 

The American College of Radiology maintains a directory of physicians 
with the appropriate training. 

While there is no known cure for asbestosis, as with other chronic pulmonary 

diseases, appropriate supportive therapy may significantly reduce both 
frequency of h&s_pftalizations and length of stay, and result in an improved 
quality of life for the patient. Specifically, if the patient develops 
an elevated hematocrit, hypoxia or corpulmanale, early intervention with 
oxygen therapy may be beneficial. 

In 1935, Lynch and Smith reported the first case of bronchogenic carcinoma 
in a patient with asbestosis. The Chief Factory Inspector of Britain 
reviewed 274 autopsies of reported cases of asbestosis from 1924 to 1947 
and found 13.1% to have tumors of the lungs and pleura. In a similar 
series of 6000 silicptics he only found 1.3% to have tumors. 

There are several types of carcinomas associated with asbestos exposure. 

Therefore, special attention must be given to early detection of suspicious 
signs and symptoms, such as; fatique, unexplained weight loss, loss of 
appetite, chronfc cough, with or without hemoptysis, lymph adenopathy, and 

| 
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night sweats. Specific Sttention shou'ld be focused on the lung, G.I. 
tract, and kidneys. 

Since there appears to be an association between asbestos exposure and 

G.l. tumors, the self-administration of tests for blood in the stool 
should be taught to patients with known significant asbestos exposure. 
These should be done every two months, with any positive tests followed 

up by the patient's physician. 

Selikoff has reported a marked synergistic effect between asbestos exposure 

and cigarette smoking, with.the combination carrying a risk factor for 
bronchogenic carcinoma 92 times greater than that for the general population. 
However, this association has not been found regarding mesothelioma. 

The clinical signs and éymptuns. as well as the prognosis and treatment for 
asbestos induced carcinomas are the same as for any carcinoma. However, 

the physician should keep in mind that asbes’tpsis symptoms may mask the 
onset of the carcinoma. Always be alert for ‘an increase in chest pain 
or sense of restriction. Fibrotic changes may also mask early radiographic 
changes. Therefore, sputum cytology should be repeated frequently to 
enhance the possibility of early detection and treatment of those cancers 
that do result. 

Since lag time between exposure and cancer appearance {s usually 20 to 40 
years, there will be many asbestos related cancers for the next 30-35 
years, even if no harmful exposures have taken place since 1972. 

The first mention of pleural cancer, following the 1947 British Study, 
was published by Wagner in 1960 in a report of 16 new cases of the once 

rare mesothelioma in, South Africa. Of the 16, 6 had worked in the asbestos 

mines while the other 10 had merely lived in the mining area. 

The latency period for these tumors {s extremely variable, ranging from 
3 to 55 years from onset of exposure, with a mean latency of 37 years. While 
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very heavy exposure favors a shorter latency, it is of great concern that 
exposures of 1 day to 1 month have been definitely associated with the 
developments of tumors years later. 

Mesothelioma can involve both pleural and peritoneal surfaces. Tumors 
i range in thickness from less than a centimeter over a limited portion of 

the lung, to large lobulated masses encasing the entire lung. 

There are four distinct histological patterns to mesothelioma: 
Tubulo papillary, which is the type most likely to have secondary spread; 

sarcomatous (pause 3 seconds); 

undifferentiated polygol_u‘l cell of the epithelial type (pause 3 secords), and 

mixed. . 
£ 3 

Although mesothelioma may be insidious at the beginning, persons suffering 
from pleural tumors may have increased breathlessness without cough. When 
pain occurs, it often starts as a nagging pain, in the chest or shoulder, 
worsening as the disease progresses. In the later stages of the disease, 
the person usually suffers'weight loss, lassitude and occasional night sweats 

Clinical signs of a pleural tumor include unilaterai pleural effusion and 
possible local tenderness on palpation with masses of tumor frequently 
palpable on the chest *all. 

Radioyraphically, pleural mesothelioma may appear as a unilateral opacity 
projecting into the Tung fle‘ld from the costal and diaphragmatic margins. 
If seen early, however, it -ay be associated with evidence of rib er:sion. 
Pleural plaques are fairly common in association with the tumor, but signs 
of asbestosis are unusual. 

Signs and symptoms of the peritoneal tumor include diffuse swelling of 
the abdomen secondary to fluid, lethargy, upper and lower intestinal 
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obstruction, marked weight loss, a firm and distended abdomen with signs 
of ascites and, at times, signs of asbestosis in the lungs. 

Metastases to hilar and abdominal lymph nodes are fairly common in cases 
of mesothelioma. Secondary spread is also found in the contralateral 
pleural lining, the liver, thyroid, adrenal glands and bone. 

Procedures such as thoracotomy, thoracoscopy, laparotomy and aspiration 
tend to encourage the spread of the tumor into and outside the site of 
the incision causing rib erosion and invasion of the chest wall. 

Mesothelioma is inevitably fatal, usually within 8 months of diagnosis. 
Radiotherapy, cytotoxic drugs and surgery are all ineffective. Treatment 

of the pain is the only suggestion we can offer. Keep in mind the nesded 
emotional support of the patient and family, and encourage the patient. 
to lead as normal and productive a life as possib'le. Other important 

points relating to asbestos are covered in d\epth in the text accompanying 
this module; but we would like to finish gi_s_ program with a few words 
about some positive steps you can take as a primary care physician. 

Be sure to ’Incérpo;'ate a .good occupational history while taking the general 
history; learn the signs and symptoms associated with asbestos-related 
disease. 

If your patients smoke, urge them to quit. Smoking clinics and support 
groups are now available in most communities. Find out what 1ndustr1es in 
your area may involve exposure to asbestos and identify those of your 
patients who work there. 

Urge the proprietors, of asbestos-using industries to seek substitutes for 
asbestos, or to carefully enclose and ventilate those operations in which 
asbestos is determined to be absolutely essential. The proprietors 
should be informed of the potential heaith effects of asbestos, and potential 
liabilities should disease occur. And last, know where to refer a patient 
with an asbestos-related disease so that counselling regarding treatment 
and compensation may be secured. 
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