
 

 

 

 

ASBESTOSIS  

 

“Dedication of a New Vestal Virgin”, oil on canvas, early 18th century, Alessandro 

Marchesini. Hermitage Museum Saint Petersburg. 

 

I have seen napkins made of it glowing on the hearth at banquets and burnt more 

brilliantly clean by the fire than they could be by being washed in water… Consequently 

this kind of linen holds the highest rank in the whole of the world, (Pliny the Elder)  

 

 

....Also a linen has now been invented that is incombustible. It is called “live” linen, and 

I have seen napkins made of it glowing on the hearth at banquets and burnt more 

brilliantly clean by the fire than they could be by being washed in water. This linen is 

used for making shrouds for royalty which keep the ashes of the corpse separate from the 



rest of the pyre. The plant grows in the deserts and sun-scorched regions of India where 

no rain falls, the haunts of deadly snakes, and it is habituated to living in burning heat; it 

is rarely found, and is difficult to weave into cloth because of its shortness; its colour is 

normally red but turns white by the action of fire. When any of it is found, it rivals the 

prices of exceptionally fine pearls. The Greek name for it is “asbestinon” derived from 

its peculiar property. Anaxilaus states that if this linen is wrapped round a tree it can be 

felled without the blows being heard, as it deadens their sound. Consequently this kind of 

linen holds the highest rank in the whole of the world. 

 

Pliny the Elder, Natural History, 19.4 (77-79 A.D). 

 

Asbestinon, which is found in the mountains of Arcadia, has the colour of iron.... 

 

Pliny the Elder, Natural History, 37.146 (77-79 A.D). 

 

Amiantus, which looks like alum, is quite indestructible by fire. It affords protection 

against all spells, especially those of the Magi.... 

 

Pliny the Elder, Natural History, 36.139, (77-79 A.D). 

 

....Mount Sandaracurgium is hollowed out in consequence of the mining done there, since 

the workmen have excavated great cavities beneath it. The mine used to be worked by 

publicans, who used as miners the slaves sold in the market because of their crimes; for, 

in addition to the painfulness of the work, they say that the air in the mines is both deadly 

and hard to endure on account of the grievous odor of the ore, so that the workmen are 

doomed to a quick death. What is more, the mine is often left idle because of the 

unprofitableness of it, since the workmen are not only more than two hundred in number, 

but are continually spent by disease and death..... 

 

Strabo, The Geography, 12.3.40, (7 B.C-23 A.D) 

 

....She begins to trawl through. There are loose descriptions of the town, the mine, the 

everyday lives of the residents of Wittenoom during its heyday....The first of the images 

dates back to the 1950s. She runs her hand over them, touching the past. There is a lilting 

optimism in the earliest pieces, in both the images and the words. Some of them, at the 

start, describe a paradise. It’s not much of a stretch. Cobalt skies dotted with eagles, just 

as she’s seen, and that abundant deep red - the soaring red with no end. Brilliant eternal 

colours light up. The scenes are described like the Wild West, and gorges are mentioned 

repeatedly, with their sparkling pools in deep-jewelled red recesses. They were seen as 

huge, welcoming cleavages in the planet, inserted just for the adventure of it, providing 

somewhere to kick about and cool off. The town of Wittenoom itself was a fantastical 

alien landscape - the asbestos tailings used for everything: the surface of the airstrip, the 

pavements, the garden beds, even the play equipment in the schoolyards.....          

She reads on about how extraordinary, how universally useful everybody thought the 

asbestos was; the unique softness and compliance of the toxic waste was perfect for 

damping down the dust, and made everything wondrous and downy underfoot. But then it 

started to turn up everywhere - in the flour, amongst the folds of people’s clothes, in the 

pores of the concrete floors, in the eyelashes of babies, and crunching between the teeth 



of those having nightmares. Tailings hung in the trees like cobwebs, muted and fluffed 

with blue cottonwool.... 

 

Straining to read the passages, Lou follows the account as it grows bleaker. As time 

progressed, the adults - the miners and their wives - expressed things differently. They 

make no mention of beauty - the text is full of heavy, tormented words. Described are 

houses which were at best utilitarian; lacking flywire, refrigeration, even reliable 

running water and electricity. The mines, however, were something else altogether...      

    

Lou waits. He seems to be having difficulty speaking. 

 

“The Italians You noticed? A lot of the names are Italian. He walks over to the steps and 

takes the file from her, putting it back into the bag. “My dad. I’m Genovese. He was one 

of them. Worked here for six years. Recruited from a little paradise in Northern Italy 

when he was eighteen years old”. He shakes his head, rapidly, like he’s trying to dislodge 

water. “Apparently the recruiters came to their village one day like a travelling road 

show. Only wanted the strongest, the fittest. Told them the climate’d be just like home, 

and that it’d be all milk and honey and riches out here. Paid their way and then plonked 

them smack bang in the middle of hell. No way out for them. It broke him, I’m sure. Went 

from being a racehorse to a hack only good for glue. At least that’s what he said on one 

of the few times he’d talk”. Dave sits heavily back down on the step. “After working here 

for as long as he could stand, he hitched a ride down to Perth, married my mum, knocked 

her up, and then spiralled, as far as I can make out, into a black depression, which only 

lifted a few times for the whole of his life. Those times, the happy ones, were rare, but 

gold. He’d start to talk, but then the edges of the stories about this place would begin to 

show, and he’d shut up again. I remember craving those times, when he’d talk. Now I’ve 

hardly even got the memories left. I want them back, though, just trying to find a way to 

do it”. He looks directly at her, as if to gauge her reaction...”  

 

Michelle Johnston, Dustfall, UWAP, 2018  

 

The mineral silicates that form asbestos have been known since antiquity. Pliny the Elder 

described a remarkable fire-resistant “linen” which the Greeks called “asbestinon”, 

meaning inextinguishable. He thought that the linen was produced from a plant that grew 

in India, but in reality it was mined from naturally occurring deposits of silicate 

minerals. The term asbestos is very old and is thought to be derived from the ancient 

Greek word for the miraculous fire-resistant linen. Pliny also referred to another fire-

resistant silicate mineral “amiantus”, which modern day geologists have interpreted to 

be chrysotile or white asbestos, a fibrous form of serpentine asbestos. Strabo in his 

“Geography” wrote of slaves forced to work in mines with minerals that would cause 

disease and early deaths, these were possibly arsenic mines, but the same fate equally 

applied to those who were forced to work in the asbestos mines. It is quite staggering that 

asbestos workers in the mid-Twentieth century were still being used in very little different 

manner, than slaves of the First century A.D    

 

 

 



ASBESTOSIS  

 

Deadly “Blue Asbestos”, the crocidolite, variety of riebeckite, from the old Pomfret 

Mine, Vryburg, South Africa, Bonn Museum. This was the asbestos type mined at 

Wittenoom, in the Hamersley Ranges in the Pilbara region of Western Australia.   

 

Introduction 

 

Asbestos is a general mineralogy term for a group of 6 naturally occurring mineral fibers 

composed of hydrated magnesium silicates. 

 

Asbestosis is a form of pneumoconiosis  caused by the inhalation of asbestos fibers 

that results in a slowly progressive and diffuse pulmonary fibrosis  

 

Pneumoconiosis refers to the group of occupational restrictive fibrotic lung diseases 

caused by the inhalation of toxic dust particles.  

 

Pneumoconiosis itself falls into the boarder group of Interstitial Lung Diseases.    

 



There are 3 important disease entities related to asbestos fiber inhalation: 

 

1. Asbestosis 

 

2. Pleural disease: 

 

 ● Benign asbestos effusion 

 

 ● Pleural plaques and diffuse pleural thickening 

 

3. Malignant lung disease: 

 

 ● Small cell carcinoma of the lung  

 

 ● Non-small cell carcinomas of the lung: 

 

 ♥ Squamous cell carcinoma  

 

 ♥ Large cell carcinoma  

 

 ♥ Adenocarcinoma 

 

 ● Mesothelioma 

 

All 6 types of asbestos are carcinogenic. 

 

The most deadly type is Crocidolite, or Blue asbestos.  

 

Death from asbestosis is from: 

 

1. End stage pulmonary fibrosis, with respiratory failure 

 

2. Malignant disease such as mesothelioma   

 

3. Pneumonia (a common complication of patients with pulmonary fibrosis in 

 general)     

 

Despite good current day awareness of the dangers of asbestos, asbestos related lung 

disease remains a significant world-wide health problem.     

 

From 31 December 2003, the total ban in Australia on manufacture, use, reuse, 

import, transport, storage or sale of all forms of asbestos came into force.  

 

Presentations to the ED will usually rate to: 

 

 1. Exacerbation of respiratory impairment from progressive pulmonary fibrosis  

 



2. New symptoms related to secondary complications such as bronchogenic 

 carcinoma or mesothelioma   

 

3. Pneumonia:  

 

For those patients with severe asbestosis who present to the Emergency Department in 

acute respiratory distress, two important considerations will include: 

 

1. Does the patient have a potentially reversible component to their illness? 

 

   ● Pneumonia  

 

 ● Acute heart failure / Acute cardiogenic “flash” pulmonary edema 

 

 ● Acute coronary syndrome   

 

2. For those with end stage disease and without a clear reversible cause, does the 

 patient have a “limitation of medical treatment plan”, and if not is one appropriate 

 for this patient?   

 

History 

 

The mineral silicates that form asbestos have been know since antiquity.   

 

Pliny the Elder described a remarkable fire-resistant “linen” which the Greeks called 

“asbestinon”, meaning inextinguishable. He thought that the linen was produced from a 

plant that grew in India, but in reality it was mined from naturally occurring deposits of 

silicate minerals. The term asbestos is thought to be derived from the ancient Greek word 

for the miraculous fire-resistant linen. Pliny also referred to another fire-resistant silicate 

mineral “amiantus”, which modern day geologists have interpreted to be chrysotile or 

white asbestos, a fibrous form of serpentine asbestos.        

 

In the modern age, asbestos began to be mined on the industrial scale. It was used in 

building materials because of its multiple useful properties, which included, sound 

absorption, tensile strength, affordability, and resistance to fire, heat, chemicals and 

electricity.  

 

These resistant properties made it an excellent insulator for the steam engines, turbines, 

boilers, ovens and electrical generators that drove the Industrial Revolution of the 

Nineteenth century. The properties of asbestos also made it an important and widespread 

building, binding and strengthening material and useful in particular for its  fireproofing, 

soundproofing and insulation effects.  

 

Although the deleterious effects of asbestos were suspected in the second half the 

Nineteenth century, it was not until 1906 that the first medically documented death of an 

asbestos worker from pulmonary fibrosis was recorded by Dr. Montague Murray at 

London’s Charring Cross Hospital. 

 



Lung cancers caused by asbestos were reported as early as the mid 1930s, but the link 

was not considered proven until 1955. 

 

Cases of mesothelioma began to be recognized in the early 1940s but the cause and effect 

in this specific case were not considered proven until the 1970s.  

 

Asbestos mining was banned in Australia by 1983 but it is still mined in large quantities 

at many locations around the world.  

 

From 31 December 2003, the total ban in Australia on manufacture, use, reuse, 

import, transport, storage or sale of all forms of asbestos came into force. 

 

Geology 

 

Asbestos is a general mineralogy term for a group of 6 naturally occurring mineral fibers 

composed of hydrated magnesium silicates. 

 

Asbestos fibers can be loosely classified into two broad categories based on their shape. 

 

1. Serpentine fibers: 

 

These are long coiled strands. 

 

 There is one example in this group: 

 

 ● Chrysotile (white asbestos) 

 

♥ This is the main commercially used variety, accounting for over 

 90% of asbestos in commercial use. 

 

2. Amphibole fibers: 

 

 These are long straight needle like structures.  

 

 The Amphibole fibers include: 

 

● Crocidolite (blue asbestos)  

 

♥ This is is the fibrous form of the amphibole riebeckite - that was 

 mined at Wittenoom, Western Australia. 

 

● Amosite (brown asbestos)  

 

● Tremolite 

 

 ● Anthophyllite (this may be grey, dull green or white in color). 

 

 ● Actinolite. 



 

Asbestos fibres are microscopic, and so not visible to the naked eye.  

 

They can be found in the air from the breakdown of both natural asbestos deposits and 

manufactured asbestos products.  

 

Once airborne, the small fibres may remain suspended in the air for some time and can be 

carried by wind and air currents over large distances. 

 

Larger fibres and particles tend to settle more quickly.  

 

Asbestos fibres do not dissolve in water or move through soil.  

 

They are generally not broken down to other compounds and remain virtually unchanged 

over long periods. 

 

Asbestos Building Products 

 

Asbestos containing building products are classified as either: 

 

1. Friable (i.e soft and crumbly): 

 

Friable asbestos products are generally quite soft and loose and can be crumbled 

into fine material or dust with very light pressure, such as crushing with your 

hand.  

 

Such products usually contain high levels of asbestos (up to 100% in some 

instances), which is loosely held in the product so that the asbestos fibres are 

easily released into the air. 

 

Friable asbestos products are dangerous because the asbestos fibres can get into 

the air very easily, and may be inhaled by people living or working in the vicinity. 

 

2. Bonded’ (i.e solid, rigid, non-friable): 

 

Bonded asbestos products are made from a bonding compound (such as cement) 

mixed with a small proportion (usually less than 15%) of asbestos.  

 

Bonded asbestos products are solid, rigid and non-friable.  

 

The asbestos fibres are tightly bound in the product and are not normally released 

into the air.  

 

Common names for such products are “fibro”, “asbestos cement” and “AC 

sheeting”. 

 

When in good condition, bonded asbestos products do not normally release any 

asbestos fibres into the air and are considered a very low risk for people who are 



in contact with them, as long as appropriate safety precautions are used when they 

are disturbed. 

 

However, when bonded asbestos products are damaged or badly weathered 

(including hail damage), areas may become friable. 

 

See also Appendix 1 below 

 

Epidemiology 

 

In Australia, asbestos cement materials were first manufactured in the 1920s and were 

commonly used in the manufacture of residential building materials from the mid-1940s 

until the late 1980s. During the 1980s asbestos cement materials were phased out in 

favour of asbestos-free products.  

 

Many houses built before 1990 therefore contain asbestos cement materials, especially in 

the eaves, internal and external wall cladding, ceilings (particularly in wet areas such as 

bathrooms and laundries) and fences. 

  

As a general rule, in Australia, if your house was built: 2 

 

● Before the mid 1980s it is highly likely that it has asbestos containing products. 

 

● Between the mid 1980s and 1990 it is likely that it has asbestos containing 

 products 

 

● After 1990 it is unlikely that it has asbestos-containing products. 

 

Note that some houses built in the 1990s and early 2000s may have still used asbestos 

cement materials until the total ban on any activity involving asbestos products became 

effective from 31 December 2003. 

 

Pathology 

 

The histopathologic diagnosis of asbestosis requires the presence of:  

 

● Uncoated or coated asbestos fibers (asbestos bodies): 

 

♥ Coated asbestos bodies are composed of transparent asbestos fibers 

 surrounded by a coating of iron and protein. Such a coating may surround 

 a number of other mineral particles, such as glass, talc, iron, or carbon; the 

 resulting structures are generically called ferruginous bodies.  

 

♥ Asbestos bodies are differentiated from other ferruginous bodies by their 

 transparent core. 

 

In association with: 

 



● Interstitial pulmonary fibrosis 

 

Asbestos-induced diseases are probably caused by the direct toxic effects of the fibers on 

pulmonary parenchymal cells as well as the release of various mediators (reactive oxygen 

species, proteases, cytokines, and growth factors) by inflammatory cells.  

 

Deleterious reactive oxygen and nitrogen free radicals may be formed either via reactions 

catalysed by iron molecules within asbestos bodies or as a consequence of the activation 

of inflammatory cells. Free radicals can react with and damage a variety of cellular 

macromolecules and may disrupt DNA to give rise to malignancy. 

 

Amphibole fibers may be more toxic than chrysotile because their structure allows them 

to deposit more efficiently in the distal lung parenchyma and reduces their rate of 

clearance.  

 

Smoking increases the attack and/or progression rate of asbestosis, probably by 

interfering with the mucociliary clearance of inhaled fibers.  

 

Over time, there is more diffuse pulmonary involvement characterized by loss of alveolar 

type I and II cells. Fibroblast proliferation and collagen accumulation ultimately result in 

a progressive fibrosis.  

 

Risk factors: 

 

There is no safe level of exposure to asbestos fibres. 

 

Ambient or background air usually contains between 10 -  200 microscopic asbestos 

mineral fibres per 1000 liters (or cubic meter) of air (equivalent to 0.01 - 0.20 fibres per 

liter of air). However, most people do not become ill from this exposure, because the 

levels of asbestos normally present in the environment are very low.  

 

Occasionally people are exposed to higher levels of asbestos at some time in their lives; 

for example, in their workplace, community or home. However, for most this kind of 

infrequent exposure is also unlikely to result in any ill effects.  

 

Most people who develop asbestos-related diseases have worked on jobs where they 

frequently breathed in large amounts of asbestos fibers.  

 

The current regulated workplace limit (over an eight-hour period) is 100 fibres per liter of 

air (which is between 500 - 10,000 times normal background levels).  

 

In the past, workers in asbestos milling or mining operations could encounter fiber 

concentrations up to a million times higher than background environmental levels. 

 

In general terms the risk of developing asbestos-related disease, like lung cancer, from 

asbestos exposure is associated with: 

 

1. The level of exposure: 



 

● The risk of developing an asbestos-related disease increases in proportion 

 to the total number of asbestos fibres a person breathes in during their life. 

 

2. The duration of exposure 

 

● Very occasional exposure to a larger number of asbestos fibres (e.g. 

 unsafe home renovation or demolition next door) poses some risk to 

 health, but frequent exposure to a larger number of asbestos fibres (e.g. 

 builder or tradesperson using unsafe techniques) is much more likely to 

 pose a risk to health.  

 

3. The length of time since first exposure, 

 

4. The exact fibre type: 

 

● Blue asbestos is the most dangerous form of asbestos, however, for 

 practical purposes all types of asbestos (white, brown and blue) should be 

 treated as equally hazardous.  

 

5. Concurrent exposure to tobacco smoke and other carcinogens. 

 

Exposure to asbestos may occur in: 

 

1. Occupational settings: 

 

 ● During the mining and milling of asbestos fibers 

 

● In industrial applications of asbestos: 

 

♥ Examples include working with cement, friction materials, 

 insulation, and shipbuilding.   

 

2. Non-occupational settings  

 

● Airborne asbestos: 

 

Examples include: 

 

♥ Regular exposure to soiled work clothes brought home by an 

 asbestos worker  

 

♥ Renovation or demolition of asbestos containing buildings.  

 

The health risk to occupants of buildings in which asbestos is in 

good repair and undisturbed (i.e, not respirable) is not considered 

to be a significant risk. 

 



  ♥ Environmental exposure in the neighbourhood of industrial sources 

 

  ♥ Natural environmental exposure to geological sources 

 

Form of exposure: 

 

Asbestos only poses a risk to health when asbestos fibers are inhaled.  

 

Undisturbed bonded asbestos cement materials in good condition do not pose a health 

risk because the asbestos fibres are bound together in solid cement. 

 

However, if the material is damaged or crumbling (that is, has become friable), or is 

disturbed by breaking, cutting, drilling or sanding, fibres are released into the air. 

 

Complications: 

 

The main complications of asbestosis are: 

 

1. Respiratory failure from pulmonary fibrosis: 

 

Asbestosis is a slowly progressive process that can culminate in respiratory 

failure.  

 

Risk factors for progression of lung function abnormalities in asbestos-exposed 

individuals include: 

 

● Cumulative asbestos exposure 

 

● Duration of exposure 

 

● Fiber type (crocidolite exposure is associated with the most frequent 

 progression) 

 

● Symptoms of dyspnea 

 

● Cigarette smoking 

 

♥ Cigarette smoke may accelerate the progression of pulmonary 

 fibrosis after asbestos exposure. 

 

● Diffuse pleural thickening  

 

● Honeycombing on HR-CT  

 

2. Malignant disease:  

 

● Non-small cell carcinoma of the lung   

 



● Small cell carcinoma of the lung  

 

● Mesothelioma: 

 

♥ In Australia, about 90% of all mesothelioma patients have a 

 confirmed history of significant asbestos exposure. 

 

Clinical features 

 

Pulmonary fibrosis: 

 

Asbestosis specifically refers to the pneumoconiosis caused by inhalation of asbestos 

fibers.  

 

This disease is characterized by slowly progressive, diffuse pulmonary fibrosis 

resulting in a severe restrictive lung disease. 

 

Most patients who develop asbestosis are asymptomatic for at least 20 - 30 years after the 

initial exposure. 

 

The latency period between exposure and symptoms however is inversely proportional 

to the intensity of asbestos exposure, and so the greater the exposure the shorter will be 

the latency period for the development of clinical disease.  

 

The earliest symptom of asbestosis is usually the insidious onset of shortness of breath 

with exertion. 

 

This progresses even in the absence of further asbestos exposure.  

 

In distinction to COPD, cough, sputum production, and wheezing are not characteristic 

symptoms.   

 

As asbestosis progresses, patients may develop: 

 

1. Bibasilar, fine end-inspiratory crackles (30 - 65%) 

 

2. Clubbing (30 - 40%) 

 

3. Signs of cor pulmonale (i.e. right heart failure) in advanced cases  

 

Pleural disease: 

 

Pleural involvement is a hallmark of asbestos exposure.  

 

It is unusual in other forms of interstitial lung disorders.  

 

It can take two main forms:  

 



1. Benign asbestos effusion 

 

2. Pleural plaques and diffuse pleural thickening: 

 

Benign asbestos pleural effusions: 

 

Benign asbestos pleural effusions (BAPEs) are usually small and unilateral and may 

occur years before the onset of interstitial disease. 

 

The duration of asbestos exposure prior to BAPE is variably reported as a mean of 5.5 - 

28 years, while the interval between exposure and onset of BAPE is reported as 15 - 46 

years   

 

The correlation between the exposure amount and development of BAPE is unclear; 

however, earlier onset appears associated with moderate-to-high levels of exposure to 

asbestos. 

 

Symptoms of BAPE are non-specific and include the usual respiratory symptoms in 

general of pleuritic chest pain, dyspnea, chronic cough, and less commonly fever.  

 

In asbestos-exposed workers being monitored by interval chest radiographs, BAPEs were 

asymptomatic in around 65 % of cases.  

 

The pleural fluid is exudative in nature and can be serous, sero-sanguinous, or overtly 

bloody. Approximately one-third of BAPEs have increased pleural eosinophils, 

sometimes up to 50 % of the total nucleated cell count.  

 

CT imaging will show concomitant: 

 

1. Pleural plaques in around 90 % of cases.  

 

2. Rounded atelectasis in around 45 % of cases : 

 

♥ Pleural adhesions due to the inflammatory process of BAPE can cause 

 atelectasis of a part of the peripheral lung, and this often takes on a 

 rounded appearance on chest radiograph (i.e, “rounded atelectasis”).   

 

Rounded atelectasis can occur as a result of any type of pleural 

inflammation, but is most often associated with asbestos exposure.  

 

3. Pleural calcification in around 25 %  of cases  

 

4. Diffuse pleural thickening in around 25 % of cases  

 

As lung cancer and mesothelioma occur with increased frequency among asbestos-

exposed workers, pleural effusions due to mesothelioma or spread of lung cancer are 

prominent in the differential diagnosis of BAPE 

 



Exclusion of pleural malignancy may require closed pleural biopsy or thoracoscopic 

evaluation.  

 

When reviewing the CT scan in a patient with suspected BAPE, the presence of 

mediastinal pleural plaques increases the likelihood of mesothelioma, as mediastinal 

plaques were noted in 22 percent of patients with BAPE compared with 74 percent of 

patients with mesothelioma.  

 

Irregularity or modularity of the interlobular septa is substantially more common in 

mesothelioma than BAPE, as are chest wall and rib involvement.  

 

BAPEs typically resolve spontaneously over the course of several weeks to months 

(mean 4.3 months, but can persist for up to a year.  

 

BAPEs can recur on the same or opposite side in approximately 30 % of affected 

individuals .  

 

As the pleural fluid of BAPE regresses, it may leave visible blunting of the costophrenic 

angle and/or diffuse pleural thickening of the visceral pleura.  

 

BAPEs do not predict an increased risk of mesothelioma beyond that of individuals with 

similar asbestos exposure without BAPE.  

 

Pleural plaques and diffuse pleural thickening: 

 

Pleural plaques and diffuse pleural thickening are benign consequences of asbestos 

exposure.  

 

Pleural plaques are circumscribed areas of pleural thickening with a linear, band-like, or 

nodular appearance. They are composed of deposits of collagen in the parietal pleural. 

Approximately 60 % of persons with work-related asbestos exposure manifest pleural 

plaques when screened by low dose CT.  

 

The plaques preferentially involve the parietal pleura adjacent to ribs, are less extensive 

in the intercostal spaces, and only rarely occur on the visceral pleura.  

 

Plaques are most commonly found along the 6th - 9th  ribs and along the diaphragm and 

are typically bilateral. 

 

They are conspicuously absent in the region of the costophrenic sulci and at the lung 

apices.  

 

Calcifications are identified by: 

 

● Chest radiography in 20 % 

 

● CT scanning in 50 %,  

 



● Morphologic examination in 80 %  

 

Diffuse pleural thickening is defined based on the CT appearance:  

 

● The pleural thickness is > 3 mm 

 

● Extends cranio-caudad > 8 cm 

 

● Extends axially > 5 cm.  

 

It typically obliterates the costophrenic sulci. 

 

One area of controversy has been whether circumscribed pleural plaques can contribute 

to respiratory impairment and a restrictive pattern on lung function testing (reduced 

forced vital capacity - FVC) in the absence of asbestosis.  

 

This has been difficult to ascertain due to confounders such as age, lung parenchymal 

disease, and cigarette smoking.  

 

In one study, pleural plaques were associated with a small decrement in FVC but less 

than that associated with diffuse pleural thickening. 

 

Malignant Lung Disease: 

 

Asbestosis increases the risk of:  

 

1. Small cell carcinoma of the lung  

 

2. Non-small cell carcinomas of the lung: 

 

● Squamous cell carcinoma  

 

● Large cell carcinoma  

 

● Adenocarcinoma 

 

3. Mesothelioma 

 

● Asbestos is the only known risk factor for malignant mesothelioma. 

 

Asbestos exposure in the absence of a smoking history is associated with a 6-fold relative 

risk 

 

Cigarette smoking without a history of asbestos exposure is associated with an 11-fold 

increase in risk 

 



The risk of lung cancer associated with combined exposure to asbestos and cigarette 

smoke appears to be multiplicative. The relative risk for cigarette smokers with a history 

of asbestos exposure is 59 fold! 

 

For any given individual, the relative risk depends upon the magnitude of the exposure 

both to cigarette smoke and to asbestos.  

 

The type of asbestos fiber affects the risk of lung cancer as well; the risk appears to be 

considerably higher for workers exposed to amphibole fibers than for those exposed to 

chrysotile fibers, nevertheless, there is still a significant exposure-response relationship 

for  chrysotile asbestos as well.  

 

Malignant mesothelioma is a rare neoplasm that arises from the mesothelial surfaces of 

the pleural cavity, peritoneal cavity, tunica vaginalis, or pericardium.  

 

Of those who do get mesothelioma, it is highly associated with asbestos exposure.  

 

Malignant pleural mesothelioma is the most common type.  

 

In one study of 66 patients with malignant pleural mesothelioma: 1 

 

● The mean duration of asbestos exposure was 17 years  

 

● The mean latency from exposure to disease presentation was 24 years.  

 

Symptoms are non-specific and include: 

 

1. Chest pain 

 

2. Progressive dyspnea 

 

3. Dry cough 

 

4. Night sweats.  

 

5. Invasion of local structures can cause additional symptoms. 

 

To a lesser degree asbestos exposure also increases the incidence of a range of other non-

lung neoplasms as well including: 

 

● The larynx / oropharynx 

 

● Kidney 

 

● Esophagus 

 

● Biliary system  

 



● Malignant mesothelioma 

 

Investigations 

 

Blood tests: 

 

Blood tests are generally non-specific and not helpful clinically.  

 

The following may be elevated but do not correlate with disease severity or activity: 

 

● Antinuclear antibodies 

 

● Rheumatoid factor 

 

● ESR / CRP 

 

CXR: 

 

CXR in patients with asbestosis typically shows 

 

1. Bilateral parenchymal opacities with a multi-nodular or reticular pattern: 

 

Often with associated:  

 

2. Pleural plaques  

 

The interstitial process typically begins in the lower lung zones and is associated with 

bilateral mid-lung zone plaques on the parietal pleura.  

 

In the early stages of asbestosis, combined interstitial and pleural involvement may cause 

a hazy, “ground glass” appearance that may blur the borders of the diaphragm and heart 

giving rise to the “shaggy heart” sign.  

 

In more advanced stages of disease there is: 

 

3. Upper lobe involvement 

 

4. Honeycombing  

 

Honeycombing refers to the CT manifestation of diffuse pulmonary fibrosis (usual 

interstitial pneumonia).  

 

The Fleischner Society definition is clustered cystic air spaces (between 3-10 mm 

in diameter but occasionally as large as 2.5 cm) which are usually subpleural and 

basal in distribution.  

 

The walls of the cysts are well-defined and often thick (1-3 mm)  

 



Honeycombing is an irreversible finding in interstitial lung disease and associated 

with a poor prognosis. 

 

Hilar and mediastinal lymphadenopathy are not typically seen with asbestosis and so may 

suggest the presence of another or additional process. 

 

High Resolution - CT Scan: 

 

High resolution computed tomography (HR-CT) is more sensitive than plain films in 

detecting parenchymal abnormalities in asbestos-exposed individuals. 

 

Up to 30 % of asbestos-exposed individuals demonstrate an abnormal HRCT in spite of a 

normal appearing chest radiograph.  

 

However, HRCT may still appear normal or near normal in milder cases of 

histopathologically proven asbestosis. 

 

The characteristic HRCT findings of asbestosis include: 

 

1. Subpleural linear densities 

 

 ● These can be of varying length and run parallel to the pleura 

 

2. Parenchymal fibrosis: 

 

● There is basilar and dorsal lung parenchymal fibrosis, with 

 peribronchiolar, intralobular, and interlobular septal fibrosis 

 

3. Coarse parenchymal bands: 

 

 ● 2 - 5 cm in length, often contiguous with the pleura 

 

4. Coarse honeycombing: 

 

 ● This occurs in advanced disease 

 

5. Pleural plaques: 

 

● These in particular help differentiate asbestos-induced parenchymal 

 disease from other interstitial lung diseases. 

 

Lung Function Testing: 

 

Characteristic lung function abnormalities in patients with asbestosis include: 

 

1. Reduced lung volumes, (i.e a restrictive pattern of lung disease):  

 

 ● In particular reduced vital capacity and total lung capacity 



 

2. Diminished DLCO 

 

3. Decreased pulmonary compliance 

 

4. Absence of airflow obstruction by spirometry: 

 

● Normal ratio of the forced expiratory volume in one second to forced vital 

 capacity. 

 

The earliest physiologic abnormalities detected in asbestos exposed patients are 

reductions in the DLCO and pulmonary compliance and the presence of exertional 

hypoxemia.  

 

Although hypoxemia early in the course of disease occurs only with exercise, more 

advanced disease is associated with hypoxemia at rest. 

 

Airways obstruction generally reflects concomitant exposure to cigarette smoke, but 

rarely occurs in the absence of tobacco exposure. Airflow limitation in these patients may 

be due to inflammation of large airways resulting from asbestos deposition along the 

respiratory bronchioles and alveolar duct bifurcations. 

 

Bronchoalveolar lavage: 

 

This may have a limited role in diagnosis. 

 

Quantification of asbestos bodies in bronchoalveolar lavage fluid roughly correlates with 

the burden of lung parenchymal asbestos bodies, however the clinical utility of 

bronchoalveolar lavage for evaluation of possible asbestosis is limited.  

 

It is usually reserved for patients in whom the HR-CT is not sufficiently diagnostic, and 

certain alternative diagnoses needs to be considered such as: 

 

● Malignancy 

 

● Infection 

 

● Hypersensitivity pneumonitis  

 

Making the Diagnosis: 

 

For the majority of patients, a clinical diagnosis of asbestosis can be made simply on the 

basis of the exposure history and the HRCT findings. 

 

Examination of lung tissue is rarely needed to establish a diagnosis. 

 

The 3  key findings that support the diagnosis of asbestosis include: 

 



1. A reliable history of exposure to asbestos: 

 

There is a clear history of exposure to asbestos with an appropriate latency period 

from the onset of exposure to the time of presentation, and/or presence of markers 

of exposure.  

 

Pleural plaques, are virtually pathognomonic of previous exposure. 

 

Recovery of sufficient quantities of asbestos fibers/bodies in bronchoalveolar 

lavage or lung tissue is also an important finding.   

 

2. Definite evidence of interstitial fibrosis: 

 

 This is manifested by one or more of the following:  

 

 ● end-inspiratory crackles on chest examination 

 

 ● reduced lung volumes and/or DLCO 

 

● presence of typical chest radiograph or HRCT findings of interstitial lung 

 disease 

 

 ● Histologic evidence of interstitial fibrosis. 

 

3. Absence of other causes of diffuse parenchymal lung disease.  

 

Management  

 

There is currently no specific treatment for asbestosis.  

 

There have been no prospective studies of patients with asbestosis utilizing 

antiinflammatory or immunosuppressive agents, such as glucocorticoids or cytotoxic 

therapy, or antifibrotic agents.  

 

The absence of inflammation on histopathologic examination in any case makes it 

unlikely that anti-inflammatory or immunosuppressive agents would be of benefit. 

 

Management therefore necessarily involves: 

 

1. Prevention of further injury 

 

2. Supportive as required 

 

3. Surveillance 

 

4. Management of complications 

 

 



Prevention of further injury 

 

There should be:  

 

● Immediate cessation to any ongoing exposure to asbestos: 

 

♥ Ordinary dust masks are not effective in preventing the inhalation of 

 asbestos fibres and dust. You should wear either a half-face filter 

 respirator fitted with a class P1 or P2 filter cartridge, or a class P1 or P2 

 disposable respirator specifically appropriate for asbestos. 

 

● Immediate cessation of cigarette smoking  

 

♥ Cigarette smoke may accelerate the progression of pulmonary fibrosis 

 after asbestos exposure, in addition to the additive effects of superimposed  

 COPD. 

 

● Prompt treatment of respiratory infections 

 

● Pneumococcal and influenza vaccination. 

 

Surveillance 

 

 All patients with asbestosis related lung disease should be assessed and followed by a 

specialist Respiratory Diseases Physician . 

 

Supportive as required 

 

In those with progressive symptomatic disease, the mainstay of supportive treatment with 

be various oxygen supplementation regimes.    

 

Patients requiring supplemental oxygen will include those with resting hypoxemia or 

exercise-induced oxygen desaturation 

 

Management of complications 

 

The commonest asbestosis related Emergency Department presentations include: 

 

1. Exacerbation of respiratory impairment from progressive pulmonary fibrosis 

 

 ● This will be in the form of type I respiratory failure 

 

 ● Type II respiratory failure may be seen if there is concomitant COPD     

 

2. New symptoms related to secondary complications such as bronchogenic 

 carcinoma or mesothelioma   

 

3. Pneumonia:  



 

● Pneumonia is a common ED presentation in patients who have severe 

 pulmonary fibrotic disease in general   

 

For those patients with severe asbestosis who present to the Emergency Department in 

acute respiratory distress, two important considerations will include: 

 

1. Does the patient have a potentially reversible component to their illness? 

 

   ● Pneumonia  

 

 ● Acute hear failure / Acute cardiogenic “flash” pulmonary edema 

 

 ● Acute coronary syndrome   

 

2. For those with end stage disease and without a clear reversible cause, does the 

 patient have a “limitation of medical treatment plan”, and if not is one appropriate 

 for this patient?   

 

The primary emergency management of dyspneic patients with severe asbestosis 

(and pulmonary fibrosis in general) will be oxygenation.  

 

High flow oxygen should be applied and is generally safe even in milder exacerbations as 

patients present with type I respiratory failure.   

 

High flow nasal oxygen delivery is a useful modality in the moderately unwell. 

 

In the severely dyspneic with falling oxygen saturations, CPAP at 100 % oxygen 

delivery can be life-saving. Unless the patient is physically exhausted BIPAP may not be 

necessary as respiratory failure in these patients is type I as opposed to type II. 

 

A prolonged period of NIV may be required. 

 

For those patients who fail to respond to NIV, intubation and mechanical ventilation will 

need to be considered.  

 

The indications / appropriateness for intubation will in general terms be similar to those 

patients with end stage obstructive disease. 

 

For those patients for whom it is decided that intubation and mechanical ventilation is 

appropriate, it is important to utilize a ventilation strategy appropriate to a patient with a 

restrictive lung disease.       

      

In general terms, therefore use: 

 

1. Mode:  

 



Many volume limited and pressure limited options are available, however there is 

no evidence to indicate that one mode produces better outcomes than any of the 

others, and so it is best to use the mode with which staff are the most familiar 

with. 

 

Options include:  

 

● Volume limited modes SIMV, CMV, or ACV may be used.  

 

● Pressure-limited modes (PCV, Bi-Level, APRV )  

 

2. FiO2: 

 

 ● Commence with an FiO2 of 1.0 in all patients.  

 

 ● Then titrate to SpO2 as required, (see above). 

 

3. Tidal volume: 

 

 ● Do not use more than 6 mls/kg ideal body weight as a maximum.  

 

● In severe cases reduce to 3 - 4 ml/kg ideal body weight, especially if: 

 

 ♥ Peak airway pressure is > 35 - 40 cm H20 

 

 ♥ Driving pressure Δ P (i.e. PIP – PEEP) > 20 cm H2O. 

 

4. Frequency (f): 

 

 ● Increase the frequency to maintain the desired alveolar ventilation. 

 

● Often rates of 18-25 / minute are used. This will reduce expiratory time,  

 increase the I:E ratio and maintain minute volume. 

 

5. PEEP:  

 

● Increase by 5 cm H2O increments until FiO2 < 0.6 and SpO2 ≥ 88 %, and 

 the blood pressure is > 100 systolic. 

 

● Often a PEEP level of 10-20 cm H2O is required. 

 

● The goal is to minimize alveolar collapse (“de-recruitment”), increase lung 

 compliance and improve oxygenation.  

  

6. I:E ratio: 

 

● By increasing the frequency (+/- the inspiratory time) the I:E ratio should 

 increase to > 1:1.  



 

● Consider increasing the inspiratory time, e.g. to 1.2 - 1.8 seconds if 

 hypoxia persists. 

 

● Sometimes an I:E ratio of 2:1 or 3:1 or even higher is required. 

 

Additional strategies: 

 

1. Sufficient sedation is important: 

 

● Long acting muscle relaxants may also be necessary to prevent patient 

 asynchrony with ventilator. 

 

2. Insert naso- (or oro-) gastric tube and decompress the stomach. 

 

3. Treatment of hypotension: 

 

● Hypotension is common due to positive intrathoracic pressure, 

 barotrauma, and the effects of sedative agents, in addition to 

 underlying disease processes (such as sepsis and myocardial depression).  

 

● Do not use more than 20 mls/kg IV fluid loading as this may increase 

 pulmonary edema.  

 

 It is better to use a vasopressor infusion such as noradrenaline to support 

 the blood pressure. 

 

● A CXR should be done to exclude a pneumothorax and to check the ETT 

 position, including exclusion of a right main bronchus intubation.      

 

3. Monitor but do not treat:  

 

 ● High ETCO2 

 

 ● High PaCO2, and respiratory acidosis.  

 

 ● A degree of permissive hypercarbia is allowable.   

 

Bicarbonate infusion will only increase PaCO2 further, lead to 

hypocalcemia and will not improve the circulatory status.   

 

4. Aim for: 

 

 ● PIP  < 40 cm H2O 

 

 ● Driving pressure Δ P > 20 cm H2O  

 

 ● SpO2 of 88-92 % 



 

 ● FiO2 < 0.6 

 

5. Excessive pressures: 

 

● If PIP > 40 cm H2O or Driving pressure Δ P > 20 cm H2O then decrease 

 Vt 

 

6. Adjuncts or rescue therapies include:  

 

 ● Alveolar recruitment manoeuvres: 

 

 ● Prone position 

 

 ● Continuous muscle relaxant infusion.  

 

 ● High-frequency oscillation ventilation 

 

 ● ECMO 

 

Summary:  

 

Ventilation for severe restrictive lung disease: 

 

● Low Vt   

 

● High frequency  

 

● High I:E ratio  

 

● High PEEP  

 

● High FiO2  

 

● Adequate sedation ± muscle relaxants.  

 

  

 

 

 

 

 

 

 

 

 

 

 



Resources  

 

The National Association of Testing Authorities (NATA): 

 

● www.nata.asn.au 

 

The National Association of Testing Authorities (NATA) can provide details of 

an accredited laboratory in your area where asbestos can be identified accurately.  

 

Alternatively, contact a licensed asbestos removalist to arrange testing of suspect 

material by an accredited laboratory: 1800 621 666 

 

There is a modest cost for testing, which varies between laboratories. 

 

Australian Asbestos Network: 

 

● www.australianasbestosnetwork.org.au 

 

Asbestos Diseases Society of Australia 

 

● www.asbestosdiseases.org.au 

 

Better Health Channel: 

 

● www.betterhealth.vic.gov.au 

 

Dust Diseases Board: 

 

● www.ddb.nsw.gov.au 

 

Asbestoswise - Information and Support: 

 

● www.asbestoswise.com.au 

 

In the State of Victoria  

 

Environment Protection Authority: 

 

● 1300 EPA VIC (1300 372 842) 

 

● www.epa.vic.gov.au 

 

WorkSafe Victoria: 

 

● 1800 136 089 

 

● www.worksafe.vic.gov.au 

 



Appendix 1  

 

Traditional Asbestos Building Products: 

 

 

Bonded asbestos products 

 

The vast majority of asbestos-containing 

products used in houses were bonded 

asbestos cement materials 

 

 

Friable asbestos products 

 

Some friable asbestos products were also used in 

buildings  

 

Roofing 

 

 

Asbestos-rope door gaskets in wood stoves 

 

Shingles and siding (villaboard and similar) 

 

 

Loose fill roofing insulation (not commonly) 

 

Exterior and interior wall cladding 

 

 

Spray-on insulation or soundproofing 

 

Eaves 

 

 

Low-density asbestos fibre board 

 

Fencing 

 

 

Insulation on hot-water pipes, domestic heaters and 

stoves (e.g. lagging) 

 

 

Thermal boards around fireplaces 

 

 

Backing material on floor tiles and vinyl flooring 

 

Water or flue pipes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Some carpet underlays (not commonly) 

 

 

Textured paints, decorative ceiling coatings 

 

 

Heat-resistant fabrics 

 

 

Brick and plaster sealants, fillers and some adhesive 

products 

 

 

 

 

 



Note: asbestos cement materials will become 

friable when they are sufficiently damaged, 

badly weathered or otherwise deteriorated.  

 

 
Hail or fire damaged, or badly weathered asbestos 

cement materials.  

 

 



Appendix 2 
 

 

Typical appearance of severe diffuse pulmonary fibrosis (Case courtesy of Dr Ian Bickle, 

Radiopaedia.org, rID- 50375) 

 

 

 

 

 

 

 

 

 

 

 



 

 

Axial CT scan showing honeycombing of the lung in a patient with severe pulmonary 

fibrosis (Case courtesy of A. Prof Frank Gaillard, Radiopaedia.org, rID: 35820) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 3 

 

Chemistry of Silicon 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Silicon (Time-Life, “Matter”, 1962) 

 

Silicon was named after the Latin “silex” meaning flint. The Swedish chemist Baron Jöns 

Jacob Berzelius is usually given credit for the discovery of silicon as an element, in 1823.     

 

Physical Properties: 

 

Elemental symbol  Si  

 

Atomic number  14   

 

Atomic weight   28.085   

 

Melting point   1414 °C 

 

Boiling point   3265 °C  

 

Classification   Silicon is usually classified as a “metalloid” which is any  

    chemical element which has properties in between those of  

    metals and non-metals, or that has a mixture of them   

 

Physical Appearance  A hard and brittle crystalline solid with a blue-grey metallic 

    luster  
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