
ilicosis is usually an occupational lung disease. It is
irreversible, often progressive and potentially fatal.1

The disease occurs as a consequence of cumulative
exposure to crystalline silica dust over the years. It may
result from accidental exposure to silica dust or silica
containing commercial products.2,3 We present the case
of silicosis in a 50-years-old housewife. The clinical,
radiological and histopathological features are describe.
Various forms of silicosis are discuss.

Case Report. A 50-years-old Afghani housewife
was referred to the Chest clinic complaining of dry
cough and progressive dyspnea on exertion.  Her
symptoms started when she came to live in the United
Arab Emirates (UAE) one year previously. She had 6
years history of arthritic pains and diabetes mellitus. She
is a non-smoker.   She immigrated from "Khost" in
Afghanistan to Pakistan and lived there for 12 years
before moving to the UAE. Her clinical examination was
unremarkable except for being obese and diminished
chest expansion. Blood tests revealed hemoglobulin 15.8
g/dl, white cell count 12,400/cmm, neutrophils 54%,
lymphocytes 39%, monocytes 4%, eosinophils 3%. Urea
and electrolytes, serum transaminases, bilirubin, lactate
dehydrogenase, total proteins/albumin, calcium,
phosphorus were all within normal limits. Blood sugar
14 mmol/lt. Hepatitis serology, rheumatoid factor and
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anti-native DNA antibodies were negative. Sputum for
acid-fast bacillus (AFB) x3 was negative on direct
microscopy and culture. Sputum cytology was negative.
Blood gases on room air pH 7.43, Pco2 35 mm Hg, Po2
60 mm Hg, and electrocardiogram showed sinus
tachycardia at 120/minute, left axis deviation and poor
R-wave progression. The x-ray of the knees revealed
osteoarthritic changes. Chest x-ray and computed
tomography (CT) chest showed prominent pulmonary
arteries, bilateral hilar lymph nodes enlargement (Figure
1), nodular and diffuse reticular infiltrates most
prominent on the midfields and basally (Figure 2).
Pulmonary functions tests showed forced vital capacity
(FVC) 2.2L (2.88), forced expiratory volume in one
second (FEV1) 1.5L (2.36), FEV1/FVC 68% (82%), no
response to salbutamol nebulization, indicating
obstructive lung disease (equipment for total lung
capacity, functional residual capacity and residual
volume was not available). Bronchoscopy was negative
except for black discoloration throughout the visualized
bronchial tree. Transbronchial lung biopsy was normal
except for multiple dark pigments; lavage was negative
for AFB and malignant cells. On open lung biopsy, the
entire left lung was extremely loaded with black
pigments. A piece of the lingula and the largest 2 lymph
nodes were removed. Histological examination of the
lung and lymph nodes revealed moderate to marked
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Silicosis is an occupational respiratory disease caused by inhaling respirable crystalline silica dust. We report the case of silicosis
in a 50-year-old woman that presented with pulmonary fibrosis and later developed pulmonary tuberculosis. Her condition is
believed to be due to inhalation of dust produced by scrubbing a silica rich surface during usual daily housework
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Figure 1  - Computed tomography chest mediastinal window. Bulky hilar
areas bilaterally, more marked on the right. Arrow head
pointing to enlarged hilar lymph nodes. Arrows pointing to
pulmonary arteries.

Figure 2  - Computed tomography chest - nodular and diffuse reticular
infiltrates most prominent in the midfields and basally, marked
by arrows.

Figure 3  - Computed tomography chest consolidation in the left upper
lobe marked by arrows and a large cavity marked by arrow
heads. Note also increased interstitial shadowing on the right
(see text).

fibrosis, multiple foci showing whorls appearance with
hyalinization and marked anthracosis (macrophages
laden with pigments). Birefringent silica particles seen
on polarized microscopy, no evidence of granuloma or
malignancy. The patient was diagnosed to have chronic
silicosis with symptoms developing 12 years after
cessation of exposure. She was questioned regarding
exposure to silica and carbon particles.  She reported
that when she was in Afghanistan, since her childhood
and until she left 13 years previously, she lived in a hut
made of mud. Daily she cleaned the floor and the walls
of the hut by scrubbing them with a hard brush. All her
cooking was on wood fires.  She never used coal.

Eighteen months after presentation she developed
fever, and her cough became productive. Chest x-ray
revealed necrotic area in the left upper lobe not noted on
a previous study 4 months previously. The CT chest
confirmed a large cavity plus consolidation in the left
upper lobe and progression of fibrosis bilaterally (Figure
3). Sputum was positive for mycobacterium tuberculosis
sensitive to first line drugs. She received isoniazid
(INH), Rifampicin, and Pyrazinamide for a period of 4
months (until the sputum became negative for AFB).
This was followed by INH and Rifampicin for 6 months.
The patient moved to another area, where, one month
later she developed hemoptysis and was restarted there
on anti-TB treatment for another year. Her respiratory
functions, however, continued to deteriorate and she
died from respiratory failure 3 years later.  

Discussion. Silicosis is an occupational respiratory
disease caused by inhaling respirable crystalline silica
dust.  Silicosis is irreversible, often progressive (even
after exposure has ceased), and potentially fatal.1 It is
associated with higher incidence of mycobacterium
tuberculosis infection, which developed in this patient.2

Silicosis occurrence is predictable among people
exposed to silica dust in various industries and
occupations such as mining, construction, manufacturing
and building maintenance.1 However, patients are
inadvertently exposed to the inhalation of silica dust
when using silica rich domestic cleaning powder,2

through ingestion of silica-containing natural health
products3 and in this patient, who was naïve of the
dangers of scrubbing a probable silica rich surface and
what was, to her, ordinary housework. It is associated
with higher incidence of mycobacterium tuberculosis
infection, which developed in this patients.4 Silicon
dioxide or silica is one of the most abundant materials in
the earth’s crust. The most frequent naturally occurring
form of crystalline silica is quartz, a compound of many
rock types. Sandstone may contain almost 100% quartz,
slate and shale up to 40% and granite 10-30%. Smectite
clays (for example fuller’s earth) may contain up to 10%
of quartz. A hazard to health should always be suspected
whenever dust containing free silica is likely to be
liberated into the air. Indians making slate pencils5

contract silicosis, so do Nigerians carving sand stone
grinding wheels.6
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Silicosis was described in 3 different types: chronic,
accelerated and acute. The type of presentation depends
on the length and intensity of exposure. Chronic silicosis
is the most usual form of silicosis, occurring after many
years of exposure to relatively low levels of dust. It is
usually a progressive disease, even in the absence of
further dust exposure. The main symptom is dyspnea,
which is progressive and ultimately disabling, ending in
respiratory failure, cough and sputum production are
also common. Radiologically it starts as a simple
nodular form, which frequently develops into
progressive massive fibrosis. Accelerated silicosis7  is
due to exposure to a high concentration of silica over a
period of as little as 5 years resulting in a more rapidly
progressive disease. Symptoms present early, and the
patient deteriorates rapidly to respiratory failure. While
the acute form8,9 occurs in subjects exposed to very high
concentrations of silica over a period of as little as a few
weeks. The presentation is that of progressive dyspnea,
fever, cough and weight loss after a heavy short
exposure to silica (few weeks to 5 years). Death occurs
in hypoxic respiratory failure.  

In conclusion, silicosis is relatively rare and is often
initially misdiagnosed. The key to diagnosis is to take an
occupational history in any patient, with diffuse
radiological changes who has worked for several years
in an environment where stone dust could get into the
air, and should be suspected of having the disease.
Confirmation by open lung biopsy is mandatory in
atypical presentations or absent history of exposure. This

patient’s history, which was taken from the young as
well as the senior members of her family, did not
disclose any possible source of exposure to silica.
Scrubbing the walls of her mud house was thought to be
the most likely cause, however, this can be proven only
through analysis of the mud for silica contents, which,
was not possible to do. There was neither mining nor
quarrying in that region nor any industries where slate or
sandstones are used.

References

  1. Wagner GR. Asbestosis and silicosis. Lancet 1997; 349: 1311-
1315.

  2. Dumontet C, Vincent M, Laennec E, Girodet B, Vitrey D,
Meram D et al. Silicosis due to inhalation of domestic cleaning
powder. Lancet 1991; 338: 1085.

  3. Jarvelainen H, Vainionpaa T, Kuopio Lehtonen A. A woman
with nodules in her lungs. Lancet 1998; 351: 494.

  4. Snider DE. The relationship between tuberculosis and silicosis.
Am Rev Respir Dis 1978: 118: 455-460.

  5. Saiyed HN, Parikh DJ, Ghodasara NB, Sharma YK, Patel GC,
Chatterjee SK et al. Silicosis in slate pencil workers. Am J Ind
Med 1985; 8: 127-133.

  6. Warell DA, Harrison BD, Fawcett IW, Mohammed Y,
Mohammed WS, Pope HM et al. Silicosis among grindstone
cutters in the north of Nigeria. Thorax 1975; 30: 389-398.

  7. Seaton A, Legge J, Henderson J, Kerr KM. Accelerated silicosis
in Scottish stone-masons. Lancet 1991; 337: 341-344.

  8. Vallyathan V, Shi X, Dalal NS, Irr W, Castranova V. Generation
of free radicals from freshly fractured silica dust:  potential role
in acute silica-induced  lung injury. Am Rev Respir Dis 1998;
138: 1213-1219.

  9. Scott G. Acute silicosis. Ulster Med J 1964; 33: 116-121.

Search Word: silicosis
      
Authors: F. A. Al-Kassimi, N. E. Hawass, K. Mahmoud, S. A. Al-Majed, M. S. Al-Hajjaj
      
Institute: King Saud University, Riyadh, Kingdom of Saudi Arabia
      
Title: Silicosis of the lung in Saudi Arabia - Role of traditional occupations and environmental factors
      
Source: Saudi Med J 1991; Vol. 12 (5): 384-388

Abstract

As pneumoconiosis is usually linked with industrialized societies, we undertook a search for pneumoconiosis in Saudis engaged in
traditional occupations. Three cases of advanced silicosis of the lung with progressive massive fibrosis were detected. In 2 cases, 2
patients were life-long diggers of wells, and one a grave-digger. The search also detected that 13 cases of desert lung (simple siliceous
pneumoconiosis); 11 of the patients were females engaged in traditional women's chores like dusting tents. However, 2 patients were men
with no such history, which supports the view that desert lung could be an environmental lung disease; the suspended dust in the
periphery of the city of Riyadh, Saudi Arabia averaged 3810µg/m3. Although desert lung was thought to be free of significant
fibrinogenic activity, we document progressive massive fibrosis in desert lung by computerized tomography scanning. Finally, 10 of the
11 women with desert lung had cataract of the eye which lends support to the previously described association between the 2 conditions.
The basis for such an association is discussed.
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