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A Case Report of Nonfibrinogenic Pneumoconiosis: Siderosis

Zeynep Dogrul,” Meral Turk,' Seher Kurtul,' Recep Savas?

'Department of Public Health, Ege University Faculty of Medicine, Izmir, Turkey
2Department of Radiology, Ege University Faculty of Medicine, Izmir, Turkey

Abstract

Siderosis is a disease caused by the accumulation of nonfibrous iron oxide particles in the lung parenchyma. It can occur
due to iron oxide exposure in workers employed in many industries, but is particularly evident in the mining, welding,
and casting trades. The patient was a 42-year-old male who had been working in a casting factory for 19 years grinding
ferrous metals. He presented with complaints of a cough and phlegm persisting for a year. He had a 19 pack/year smok-
ing history. No pathological findings were observed in a respiratory system examination. We found no abnormality in a
respiratory function test or a carbon monoxide diffusion test. A high resolution computed tomography image revealed
bilateral, multiple, milimetric, ground-glass nodules. There was no growth in a sputum mycobacterium tuberculosis
culture. Fiberoptic bronchoscopy indicated no pathological finding and bronchoalveolar lavage cytology was benign.
Rheumatological markers were negative. Based on his occupational history and radiological findings, the diagnosis
was siderosis. Siderosis has generally been considered a benign pneumoconiosis, since there is no fibrosis. There is no
correlation between the clinical and radiological findings. Depending on the workplace environment, people who have
been exposed to iron dust and fumes may also be exposed to other silicates, especially silica and asbestos. In this case, a
mixed-type pneumoconiosis can occur. The present patient was also exposed to silica dust because of his work history
in the metal grinding business, and he is in follow-up to monitor for siderosilicosis development.
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ron ore reserves have spread to almost all countries.

Ukraine, Russia, Canada, China, Australia and Brazil are
among the top countries with the largest iron ore reserves
in the World. Japan, China and EU countries are the
main importers. Our national reserves are concentrated
in Divrigi, Bingél, Kayseri regions. iron ore mining is
integrated with steel production in the world. Despite the
fact that our country ranks first in steel production, 71% of
steel production takes place in imported quartz furnaces
and 29% is realized mainly in imported iron ore related
integrated iron ore plants.™
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Exposure to occupational iron (CAS No: 7439-89-6)
occurs as a result of inhalation of Fe203 particles.”?
Mining, foundry, steel production, iron oxide production,
abrasive stone production are cause of the exposure and
pneumoconiosis which is called siderosis.®

Case Report

Our present case, a 42 years old male patient, had been
working in the cast iron factory for 19 years in the grinding
of ferrous metals. He had complaints of cough and gray
phlegm for a year. He had 19 packs/year smoking history.
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No pathological findings were found in the respiratory
system examination. In his respiratory function test and
carbonmonoxide diffusion test; FEV1/FVC: %80.87, FEV1:
294 L (%87), FVC: 3.63 L (%89), DLco: 23.00 ml/mmHg/
min (%81), DLco/Va: 4.25 ml/mmHg/min/L (%91). In the
HRCT (high resolution computed tomography) taken,
millimetric nodular patterns were observed in both lungs.
There was no growth in mycobacterium tuberculosis culture
for bronchoalveolar lavage fluid. Cytology was negative.
Serum ANA and anti-CCP values were negative in order to
investigate rheumatological pathologies. Chest x-ray was
interpreted as g/q 2/2 when assessed by ILO standards.
The patient was interpreted as siderozis when evaluated by
current study narrative and radiology. In this case, mixed type
pneumoconiosis can occur. We were also exposed to silica
dust because it works in the metal grinding business. The
patient has been followed for siderosilicosis development.

Discussion

The metalworking industry produces machine parts and
tools needed by different sectors. Basic metal processing
techniques such as ore and scrap melting and refining,
casting, hot or cold forging and pressing, welding and met-
al cutting, sintering and turning are applied in the sector.
Grinding, polishing, sanding, surface treatment and vari-
ous coating processes (electro-plating, galvanizing, heat
treatment, anodizing, powder coating and so on) are made
until the final product is obtained. Each of these processes
has inherent risk sources and risks.! Occupational diseases
can be seen in almost every group in the metal work line
in accordance with the occupational classification (physical
factors, chemical agents, etc.) made according to the effect.

Aluminum oxide, silicon carbide, abrasive paper, garnet
and flint are used in sanding and polishing tapes. Pulmo-
nary diseases are a problem in workplaces where work
without masks and ventilation is inadequate.

Siderosis is a disease caused by the accumulation of non-
fibrous iron oxide particles in the lung parenchyma. It can
be seen due to iron oxide exposure in workers who are
working in many business lines, especially in mining, weld-
ing and casting industries. Since fibrosis is not an expected
finding in the lung parenchyma, siderosis is considered be-
nign pneumoconiosis.” Patients are usually asymptomatic.
However, in some cases there may be symptoms of chronic
bronchitis. No pathologic findings may be detected in pul-
monary function tests. In a study by Mao et al, which retro-
spectively evaluated 136 siderosis patients, lung function
remained normal when all patients had mild symptoms
such as cough, chest tightness and dyspnea.” For diag-
nosis; bilateral diffuse nodules are detected on radiolog-
ic imaging. In the tissue samples taken from the lungs of
the cases, iron oxide-filled macrophages are detected in
the interstitium. There is no correlation between clinical
and radiological findings, functional impairment is not an
expected finding.” Funahashi et al. observed moderate
to pronounced fibrosis in 5 of 10 symptomatic welders. In
these individuals, energy-dispersive X-ray analysis showed
a large amount of iron in the lungs and no silica, eliminat-
ing coexisting silicosis as the etiology of the fibrosis.”!

However, people exposed to iron dust and fumes may also
be exposed to silica and asbestos, as well as other silicates,
depending on the work activity. In this situation, it is called
mixed type pneumoconiosis, such as siderosilicosis. When
it occurs, parenchymal fibrosis may accompany and the pa-
tient becomes symptomatic. Decrease in FEV1, FVC, DLco
values is established. Radiological findings are similar to
silicosis.
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For this reason, the anamnesis of the cases with benign
pneumoconiosis, like siderosis, should be detailed and
these cases should be followed for development of mixed
type pneumoconiosis.
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