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Inhalation of dust, noxious agents, or fume in certain occupational environments may cause pulmonary damage in exposed 
workers. Recognition of these pneumoconiosis is important both for treatment and prevention of the disease condition. 
Although may pneumoconiosis may be detected by chest X-ray, the use of high-resolution computed tomography (HRCT) 
combined with exposure history and clinical features allows to reach to a specific diagnosis or at least to narrow the differen-
tial diagnosis thanks to its ability to demonstrate lung parenchymal architecture in a superior way. In this article, we review 
the common HRCT appearances of a spectrum of occupational lung diseases.
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Occupational lung disease is a condition where inhala-
tional exposure to dusts, fumes, or noxious substances 

causes pulmonary damage in people working in certain 
specific occupations. High-resolution computed tomogra-
phy (HRCT) is superior to conventional chest radiography 
(CR) in showing pulmonary architecture and pathology. 
Characteristic radiological-pathological features of HRCT 
may suggest the diagnosis in certain specific pneumoco-
niosis while a combination of HRCT findings, occupational 
history, and clinical findings is necessary to reach the diag-
nosis in other occupational lung diseases.

There is a rising concern of adverse health effects of harm-
ful exposures in workplaces in recent decades. Diagnosis 
of pneumoconiosis is important both in workers and in 
coworkers to enable primary and secondary prevention 
of disease progression. Differential diagnosis of pneumo-

coniosis from a non-occupational lung disease may some-
times be needed as both conditions may have resembling 
features due to the limited capacity of the lung to injuries. 
In these cases, a definite history including exposure to a 
particular agent known to cause interstitial lung disease 
and an appropriate latency period should be obtained. 
Furthermore, a history and presence of consistent clinical 
findings related to the suspected occupational disease 
should also be assessed. A combination of appropriate 
clinical, radiological, and physiological findings sugges-
tive of a particular pneumoconiosis may suffice for estab-
lishing a diagnosis obviating the need for a lung biopsy. 
However, in atypical radiological and/or clinical presenta-
tions or in cases, where the occupational agent is poorly 
characterized, a lung biopsy becomes necessary. CR has 
been conventionally used in the detection of pneumoco-
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niosis as the diagnosis may be established with CR in the 
presence of suggestive radiological findings and known 
history of occupational exposure. Despite its wide avail-
ability and low inherent cost, CR has a low sensitivity 
and can miss the diagnosis in 10–15% of pathologically 
proven cases.

CT, in particular HRCT, has been shown to have superiority 
to CR both in diagnosing pneumoconiosis and making the 
differential diagnosis with a low interobserver variability. 
Due to its limited availability and inherent cost, HRCT is 
usually not considered a screening modality for pneumo-
coniosis but is rather indicated as a thorough investigation 
method for patients positively identified by CR. HRCT not 
only enables to make a more accurate diagnosis compared 
to CR but also thanks to its ability to recognize the disease 
patterns in earlier stages therapeutic intervention becomes 
possible with a more favorable prognostic outcome. HRCT 
has the known hazard of radiation and attempts have been 
made to reduce the radiation dose during patient examina-
tions by low-dose CT techniques and by limiting the num-
ber of acquired slices, especially if HRCT is used for screen-
ing purposes.

In this study, we review the HRCT appearances of a variety 
of occupational lung diseases including those identified in 
a group of workers with biopsy-proven pneumoconiosis 
and respective occupational histories.

Silicosis

Silicosis is caused by inhalation of crystalline silicone diox-
ide particles. Silicosis may be seen in people working in 
mining, drilling, ceramics and glass manufacturing, sand-
blasting, construction, roadwork, and tunneling. Silicosis 
can be acute or chronic. Tuberculosis and malignancy are 
the complications of silicosis.

Acute Silicosis

Acute silicosis is mainly seen in sandblasters who have 
been exposed to high amounts of silica dust within a short 
time. Multiple bilateral centrilobular densities, multifocal 
patchy ground-glass densities, and consolidation with 
crazy paving pattern (Fig. 1) constitute the HRCT findings 
seen in acute silicosis[1,2].

Classic Silicosis

Chronic silicosis can be seen in simple or complicated 
forms. In simple form, multiple small nodules (2–5 mm) 
with calcifications are seen especially in posterior zones of 
upper lobes (Fig. 2). On HRCT, these nodules are centrilob-
ular, paraseptal, or subpleural in perilymphatic distribution. 

These parenchymal lesions may follow hilar or mediasti-
nal lymphadenopathy. Some lymph nodes may calcify in 
eggshell pattern (Fig. 3)[3-5]. Acute silicosis should be dif-
ferentiated from sarcoidosis in that the nodules are more 
uniform and diffuse in silicosis whereas they are clustered 
centrally with a peribronchovascular distribution in sar-
coidosis.

In complicated silicosis, individual nodules coalesce into 

Figure 1. Silicosis in a 50-year-old stone crusher. Axial high-resolu-
tion computed tomography with lung window (W: 1500, C: –500) 
shows coalescing diffuse ground-glass opacities and interlobular 
septal thickenings on the left upper lobe.

Figure 2. Silicosis in a 65-year-old mason. Axial high-resolution com-
puted tomography with lung window (W:1500, C: –500) shows mi-
cronodules on both upper lobes, best seen on the right side, with 
bilateral subpleural pseudo plaque formation (arrow).
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massive fibrosis seen as soft-tissue masses larger than 1 cm 
diameter with irregular borders, often with calcifications in 
apical and posterior segments of upper lobes, accompa-
nied with emphysematous changes (Fig. 3). With progres-
sion, these fibrotic masses extend toward the hila causing 
traction-associated emphysema[6,7].

In silico tuberculosis that can arise as a complication asym-
metric nodule, consolidation, cavitation, and progression 
of findings is common (Fig. 4).

Coal Worker’s Pneumoconiosis (CWP)

Simple CWP is caused by exposure to washed coal or mixed 
dust of coal, kaolin, mica, and silica. On HRCT, 1–5 mm nod-
ules are found mainly in perilymphatic distribution of up-
per lung zones (Fig. 5). Compared to silicosis, these nodules 
have less distinct margins and when subpleural they can 
aggregate to appear as pseudo plaques. Calcification is 
seen in 30% of patients[8,9].

Complicated CWP occurs less common than silicosis and is 
the progressive massive fibrosis seen as soft-tissue masses 
>1 cm at lung mid-zones and periphery which progres-
sively migrate toward the hila causing subpleural or paraci-
catricial emphysema which may cavitate with or without 
infection (Fig. 6). In 20% of cases, interstitial pulmonary 
fibrosis may follow with an increased incidence of carci-
noma[10,11].

Asbestosis

Asbestos exposure occurs in construction workers, build-
ing maintenance, mining, milling, industries manufactur-
ing brake pads, furnaces, ovens, tiles, bricks, insulation 
material, automobile, and shipbuilding industry. Exposure 

Figure 3. Complicated silicosis in a 53-year-old stone worker. Axial 
high-resolution computed tomography (W:1500, C: –500) shows bi-
lateral upper lobar massive fibrosis with pleuroparenchymal scarring 
and extensive calcification. There are also ill-defined micronodules 
on the right superior basal lobe (arrow) and eggshell calcifications on 
mediastinal lymph nodes.

Figure 4. Silicotuberculosis in a 47-year-old man working in manu-
facturing industry. Axial high-resolution computed tomography im-
age (W:1500, C: –500) shows thick-walled cavitary lesion with irregu-
lar borders on the left upper lobe, suggestive of tuberculosis. There 
are also diffuse ill-defined nodules on both lungs, bilateral pleuropa-
renchymal fibrotic changes on both lower lobes, and paracicatricial 
emphysema on the left upper lobe.

Figure 5. Coal workers pneumoconiosis in a 57-year-old-man (a) and 
53-year-old man (b) who worked for 23 years and 21 years in coal 
mines, respectively. There are diffusely scattered centrilobular and 
subpleural nodules in both cases.

a b

Figure 6. Progressive massive fibrosis in a 60-year-old coal worker. 
There are fibrotic conglomerates on both upper lobes surrounded by 
diffusely scattered nodules.
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to asbestos may cause pleural disease, round atelectasis, 
asbestosis, or mesothelioma.

Unilateral or bilateral exudative pleural effusion may be 
the earliest sign of pleural involvement. As the effusion 
regresses, diffuse thickening of the visceral pleura is seen 
in 50% of patients[12]. More commonly distinct parietal 
pleural plaques develop usually adjacent to the posterior 
arches of the sixth and tenth ribs and/or along the central 
diaphragm (Fig. 7)[13,14]. Differential diagnosis includes 
rheumatoid arthritis, lymphangiomyomatosis, CWP, tuber-
culosis, and lymphangitic spread of carcinoma.

Rounded atelectasis is seen as a round or oval mass adjacent 
to the pleura with a comet tail sign comprised of curving 
bronchovascular structures leading into the mass (Fig. 8)[15].

Asbestosis is the interstitial fibrosis caused by exposure 
to asbestos. On HRCT, ground-glass opacity, subpleu-
ral curvilinear densities, interlobular septal thickening, 
parenchymal bands traction bronchiectasis, and poorly 
defined subpleural centrilobular nodules may be seen[13]. 
The presence of the latter and pleural disease differenti-
ates asbestos from other conditions causing pulmonary 
fibrosis[14].

Mesothelioma manifests itself as unilateral pleural effusion 
and nodular or diffuse pleural thickening including the me-
diastinal pleura (Fig. 9).

Calcicosis

Inhalation of limestone dust causes calcinosis. Limestone 
consists mainly of calcium carbonate, but also of magne-

sium oxide, silica dioxide, and aluminum oxide. HRCT find-
ings are not well established, however, small nodules have 
been described[16,17].

Figure 8. Asbestos-related round atelectasis on the superior seg-
ment of the right lower lobe in a 49-year-old man. Axial high-resolu-
tion computed tomography image (W: 1500, C: –500) shows a round 
consolidation with a curving tail called the comet tail sign (arrow).

Figure 9. Patchy areas of ground-glass densities on bilateral up-
per lobes suggestive of early asbestosis in a 49-year-old man who 
worked in a car factory for 25 years (a) and enhancing pleural thick-
ening along both pleural surfaces adjacent to the left lung on a con-
trast-enhanced axial image (W: 350, C: 50), suggestive of mesothelio-
ma in a 61-year-old man (b).

a

b

Figure 7. Mediastinal window of an axial high-resolution computed 
tomography image (W: 350, C: 50) shows asbestos-related pleural 
plaques on the left lung in a 65-year-old man who has worked for 25 
years in a clutch plate manufacturing factory.
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Talcosis

Hydrated magnesium silicate is known as talc and is used 
in leather, plastics, rubber, ceramic, paper, cosmetics, and 
paint. Exposure to talc occurs by inhalation. HRCT findings 
include small centrilobular and subpleural nodules. Fur-
thermore, conglomerate masses containing dens foci cor-
responding to talc deposition may be seen[18,19].

Berylliosis

Berylliosis is a chronic granulomatous hypersensitivity re-
action. The acute form is no longer encountered thanks to 
tight workplace regulation rules. Chronic form, however, 
may be seen following exposure in industries including 
ceramics, metal manufacturing, aerospace, and nuclear 
power. HRCT findings in chronic berylliosis resemble those 
seen in sarcoidosis and include peribronchovascular mi-
cronodules, smooth or nodular interlobular septal thicken-
ing, ground-glass opacity, and bronchial wall thickening. In 
25% of cases, hilar or mediastinal lymphadenopathy may 
be seen[20]. The pathological features of berylliosis are sim-
ilar to sarcoidosis. The presence of chronic granulomatous 
inflammation on a lung biopsy and evidence of beryllium 
sensitivity on beryllium lymphocyte proliferation test are 
required to make the diagnosis.

Hard Metal Pneumoconiosis

Exposure to tungsten carbide, cobalt, and diamond dust 
produced in hard metal industry may cause a spectrum of 
diseases ranging from occupational asthma and oblitera-
tive bronchiolitis as early manifestations to giant cell inter-
stitial pneumonia and interstitial fibrosis as late features.

HRCT findings include bilateral ground-glass opacities, 
micronodules, traction bronchiectasis, consolidation, and 
reticular opacities, seen preferentially in lower lobes[21].

Siderosis

Oxyacetylene and electric arc welders, miners, workers pro-
cessing iron ores, foundry workers, and silver polishers are at 
risk to develop siderosis. HRCT findings include widespread 
and ill-defined tiny centrilobular nodules, emphysema, and 
less commonly patchy ground-glass opacities without lobar 
preference. In some arc welders, interstitial lung fibrosis with 
septal thickening and with or without honeycombing has 
been reported, although fibrosis and functional impairment 
are not a typical feature of the disease[22,23].

Aluminum Dust Pneumoconiosis

Aluminum production industries, aluminum arc welding, 
and manufacturing of aluminum-based grinding products 

expose workers to aluminum dust which may cause pul-
monary fibrosis, desquamative interstitial pneumonia, alve-
olar proteinosis, and granuloma formation. HRCT findings 
may include centrilobular nodules similar to silicosis, sub-
pleural, or diffuse honeycombing similar to interstitial pul-
monary fibrosis, predominantly in upper lobes (Fig. 10)[24,25].

Hypersensitivity Pneumonitis (HP)

Exposure to some inorganic and organic antigens such as 
isocyanates (paint sprays), plastics, Mycobacterium avium 
complex, agricultural Aspergillus, and thermophilic Actino-
myces may induce HP, also known as extrinsic allergic alve-
olitis. There are acute, subacute, and chronic forms of HP.

In acute form, HRCT findings are diffuse ground-glass and 
reticular opacities, ill-defined tiny nodules, mainly in lower 
lobes (Fig. 10).

In subacute HP, there are patchy or diffuse ground-glass 
opacities, ill-defined tiny centrilobular nodules, lobular air 
trapping, and less commonly thin-walled cysts on HRCT. 
Mild mediastinal lymphadenopathy is seen in 50% of 
cases[26].

Chronic HP is associated with fibrosis in middle and lower 
lung zones which is reflected in a wide range of HRCT find-
ings including reticulation, traction bronchiectasis, bron-
chiolectasis, and honeycombing[26,27]. Findings of suba-
cute HP may overlap with those of chronic HP in a patient.

Flavor Worker’s Lung

Flavor worker’s lung is an obliterative bronchiolitis induced 
by exposure to diacetyl (2,3-butanedione) which is used in 
butter flavoring of microwave popcorn. HRCT findings are 
air trapping on expiratory scan, bronchial wall thickening, 
and bronchiectasis[28].

Figure 10. Aluminum dust pneumoconiosis in a 57-year-old man 
with an exposure history to aluminum for 20 years. Bilateral subpleu-
ral honeycombing with interlobular septal thickening and patchy 
ill-defined ground-glass areas is seen (a). Hypersensitivity pneumo-
nitis in a 45-year-old man working in dye industry showing bilateral 
ill-defined patchy ground-glass densities on both lungs and air trap-
ping in lower lobes (b).

a b
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Chemical Pneumonitis

Inhalation of some organic and inorganic chemicals in-
cluding organophosphates, polyvinyl chloride, polymer 
fumes, smoke, ammonia, nitrous oxide, hydrogen sulfide, 
sulfur dioxide, and some metals (cadmium, vanadium, 
nickel, and mercury) may induce chemical pneumonitis. 
Associated HRCT findings include centrilobular or patchy 
ground-glass opacities, possibly reflecting pulmonary 
edema. Bronchiectasis, bronchiolectasis, mosaic perfu-
sion, and air trapping may reflect bronchiolitis obliterans 
which can develop in weeks or months following expo-
sure[29].

Organic Toxic Dust Syndrome (OTDS)

Exposure to organic dust may cause a febrile condition 
called OTDS. In this condition, there is no evidence of HP. 
Humidifier fever seen in office and hospital workers, pul-
monary mycotoxicosis, grain fever, cotton fever (byssi-
nosis), and wood chip fever can be associated with OTDS.

HRCT findings of byssinosis have been reported to include 
ground-glass opacities and centrilobular nodules preferen-
tially in lung bases[30].

Conclusion

HRCT plays an important role in diagnosing diffuse lung 
diseases including pneumoconioses. In symptomatic pa-
tients and in patients with abnormal pulmonary function 
tests, the use of HRCT is indicated even when the chest X-
ray is normal. HRCT enables to reach a specific diagnosis or 
at least to limit the differential diagnosis list.

The identification of ground-glass opacities or nodules on a 
HRCT scan indicates active disease which can be reversible 
while demonstration of fibrosis suggests irreversible dis-
ease. As such HRCT can be used to monitor disease activity. 
Finally, HRCT can also show the optimum site and type of a 
lung biopsy when necessary.

Pneumoconiosis comprises a wide spectrum of preventable 
occupational diseases. In some cases, the findings on HRCT 
can help make a specific diagnosis, while in other cases, a 
combination of clinical and radiological findings combined 
with the knowledge of exposure history is necessary for the 
diagnosis.
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