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Short report
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Key messages

What is already known about this subject?
►► Clusters of silicosis cases have been reported in 
the fabrication of quartz conglomerate, a new 
high-silica content artificial stone for kitchen 
and bathroom benchtops.

What are the new findings?
►► We report the first cases of accelerated silicosis 
in workers exposed to quartz conglomerates 
with liver involvement.

►► Compared with other studies related to quartz 
conglomerate exposure, we provided data 
on the levels of workplace respirable silica 
exposure and demonstrated accumulation  
of crystalline silica particles in the lung and  
liver.

How might this impact on policy or clinical 
practice in the foreseeable future?

►► General practitioners and physicians should 
have awareness of this newly described 
occupational risk.

►► Accurate occupational history is critical 
in avoiding misdiagnosis, as silicosis 
caused by inhalation of dust from artificial 
quartz conglomerates may exhibit atypical 
presentation, that is, occurrence in young 
workers, predominant localisation in lung  
lymph nodes and extrapulmonary  
involvement.

►► Actions are needed to reduce the risk of silicosis 
in this job.

Abstract
Introduction  Clusters of silicosis cases have been 
reported in the fabrication of quartz conglomerate, a 
new high-silica-content artificial stone for kitchen and 
bathroom benchtops (countertops).
Aim  We describe two cases of accelerated-type silicosis 
with hepatic granulomas arising in workers exposed to 
artificial quartz conglomerates.
Methods  A confident diagnosis of multiorgan silicosis 
was based on high level of respirable silica in the 
workplace, typical radiological alterations in chest 
high-resolution CT, histological findings in the lung 
and liver, and detection of silica crystals in both tissues 
by phase-contrast polarising light microscopy and 
scanning electron microscopy and energy dispersive 
spectroscopy.
Results T he development of the disease <10 years 
after the first exposure is consistent with an accelerated-
type of silicosis. Compared with other studies related 
to quartz conglomerate exposure, we determined that 
the levels of airborne crystalline silica during activity in 
the finishing area were between 0.260 and 0.744 mg/
m3, that is, much higher than the threshold limit value 
according to American Conference of Governmental 
Industrial Hygienists (0.025 mg/m3). Moreover, liver 
granulomas were associated with accumulation of 
crystalline silica particles in the hepatic tissue.
Conclusions  Quartz conglomerate fabrication is a 
potentially dangerous occupation. General practitioners 
and physicians should have awareness of this newly 
described occupational hazard. Accurate occupational 
history is critical in avoiding misdiagnosis, as silicosis 
caused by inhalation of dust from artificial quartz 
conglomerates may exhibit atypical presentation. These 
features seem to be related to the extremely high level of 
silica exposure and, possibly, to an increased toxicity of 
the dust generated in this process.

Introduction
Clusters of silicosis cases related to the fabrication 
of quartz conglomerates, a new high-silica content 
(70%–90%) artificial stone for kitchen and bath-
room benchtops (countertops), have been recently 
described.1–4 We reported two cases of multiorgan 
silicosis in workers exposed to quartz conglomer-
ates, who received initially an incorrect diagnosis 
of sarcoidosis.

Methods
Between 2016 and 2017, two subjects with 
the previous diagnosis of sarcoidosis were referred 
to our Department of Occupational Medicine by 
their chest physicians after a poor response to treat-
ment. The diagnosis of pulmonary and hepatic sili-
cosis was obtained with: chest high-resolution CT 
(HRCT); pulmonary function tests; lung and liver 
biopsies; analysis of silica particles and metals in the 
tissues with phase contrast polarising light micros-
copy and scanning electron microscopy and energy 
dispersive spectroscopy.
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Figure 1  (A) Axial chest HRCT slice of patient 1: diffuse bilateral 
interstitial micronodular pattern; some patchy ground-glass opacities, more 
evident in the lower lung zone. ICOERD: prevalent well-defined rounded 
grade 2 opacities, predominantly size p, profusion 14 and irregular/linear 
opacities, grade 2 and predominantly intralobular. (B) Liver biopsy of case 
2, H&E stain (10×). (C) CD68 immunostaining of a liver biopsy of case 2 
showing non-necrotising epithelioid granulomas of CD68-positive cells 
in a context of normal hepatic parenchyma. (D) Silicotic nodule in a lung 
biopsy of case 2 (H&E stain, 10×), consisting of sclerohyaline centre and 
concentric laminated collagen fibres, surrounded by lymphocytes and giants 
cells. HRCT, high-resolution CT; ICOERD, International Classification of 
HRCT for Occupational and Environmental Respiratory Diseases.

Results
Case 1
A 35-year-old man, former smoker (14 pack-year) presented 
with symptoms of sarcoidosis. He has worked in the finishing 
area of an ornamental stone company of Venetian region, with 
approximately 200 employees, since 2003. His duties consisted 
of cutting and polishing kitchen benchtops. Quartz conglomerate 
had been extensively used since 2008. He had been hospital-
ised on two occasions and treated with systemic prednisone for 
almost 2 years and then with methotrexate for 9 months, but he 
did not improve. A diagnosis of sarcoidosis was based on chest 
HRCT showing multiple bilateral enlarged lymph nodes without 
parenchymal alterations, negative serology for autoantibodies 
and QuantiFERON for Mycobacterium tuberculosis, increase 
of ACE (91 U/L, normal range 8–52 U/L), abnormal hepatic 
function indices despite negative viral markers and <1 alcohol 
unit/day intake. Transmediastinal lung biopsies showed multiple 
inflammatory granulomas with a necrotic centre and giant cells, 
interstitial sclerohyalinosis, perivascular and peribronchial 
lymphocytic infiltrate  and macrophages with cytoplasmatic 
pigments. Over approximately 3 years, the chest HRCT has 
changed and was consistent with silicosis (figure  1A). Pulmo-
nary function test revealed a moderate restrictive pattern (total 
lung capacity, TLC 52%) and reduction of carbon monoxide 
lung diffusion (DLCO49%, KCO80%). The liver biopsy showed 
portal polymorphic inflammatory infiltrate, numerous epithe-
lioid microgranulomas and hepatocyte steatosis. We analysed 
the content of silica in lung and liver biopsies using optical and 
electron microscopies with evidence of numerous silica particles 
with a size of 0.5–4 µm.

Case 2
A 38-year-old man, former mild smoker (2 pack-year), presented 
with a 1-year history of abdominal symptoms and weight loss. 
He has worked since 2008 in the same company with the same 

duties than the previous case. Hepatic function indices were 
abnormal, but viral markers were negative and he had <1 
alcohol unit/day intake. Abdomen ultrasound revealed hepato-
splenomegaly. The patient was admitted to a local hospital and 
after further investigations, a diagnosis of sarcoidosis was made. 
The liver biopsy revealed numerous non-necrotising epithelioid 
granulomas and centrilobular sinusoidal ectasia (figure  1B,C). 
Serology for autoantibodies was negative and ACE was increased 
(124 U/L). Microbiology evaluation was negative. The chest 
HRCT was similar to that of case 1 shown in figure  1 and 
compatible with silicosis. Bronchoalveolar lavage fluid cell count 
showed 10% neutrophils, 85% macrophages and 5% of lympho-
cytes with a decreased CD4/CD8 ratio (0.5). Video-assisted lung 
surgical biopsies were obtained and the main histopathological 
findings were inflammatory granulomas with lymphocytic and 
giant cells infiltrate, and interstitial sclerohyalinosis without 
caseous necrosis (figure 1D). Pulmonary function test revealed a 
mild restrictive pattern (TLC 73%) and mild reduction of carbon 
monoxide lung diffusion (DLCO63% predicted, KCO77%).

After 6 months of oral prednisone treatment without any 
improvement, the patient was re-evaluated in our centre. The 
analysis of lung and liver biopsies revealed numerous silica parti-
cles (1–3 µm) in both tissues.

Both workers were supplied at work with  Filtering Face Piece 
2 (FFP2) masks and the finishing area had exhaust ventilation 
on the wall. However, the hygiene measurements proved inef-
fective. The levels of airborne crystalline silica, assessed by X-ray 
diffraction on samples taken according to NIOSH 7500:2003 
during activity in the three finishing lines performed in 2016, 
showed 8-hour average values of 0.260, 0.486 and 0.744 mg/
m3, that is, 10 to 30 times higher than the threshold limit value 
according to American Conference of Governmental Industrial 
Hygienists (ACGIH) (0.025 mg/m3).

Discussion
As far as we know, these are the first cases of lung and hepatic 
silicosis in workers exposed to artificial quartz conglomerates. 
The relatively young age, the radiological and histological aspect 
of the alterations, the initial overlooking of the work exposure 
had led first to an incorrect diagnosis of sarcoidosis. A confident 
diagnosis of silicosis was based on the high level of silica expo-
sure, radiological and histological findings, and the detection of 
silica crystals in tissues. Compared with other studies related to 
quartz conglomerate exposure,1–3 we provide data on levels of 
respirable silica in the workplace and demonstrate accumula-
tion of silica particles in the lung and liver. The development of 
the disease <10 years after the first exposure is consistent with 
an accelerated-type of silicosis.5 Symptoms at presentation and 
elevated ACE levels might indicate a coexistence of sarcoidosis. 
However, it is unlikely that this relatively rare disease was present 
in both cases who developed silicosis on exposure to quartz 
conglomerate unless we admit that sarcoidosis can be caused by 
silica or other components in the dust. The former possibility 
was not corroborated by an epidemiological evidence6 and our 
data on metals in the tissue were inconsistent. In addition, drug 
treatment for sarcoidosis proved ineffective and the granulomas 
detected in the liver were not typical of sarcoidosis.7

Data from literature proved that exposure to dust from arti-
ficial quartz conglomerates caused several outbreaks of silicosis. 
Chronic silicosis was detected in approximately 3/4 of these 
cases. Artificial conglomerates contain not only silica but also 
resins and pigments. Therefore, the possibility that different 
components may increase the toxicity of the dust in this process 
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should be considered. In addition, freshly fractured silica, gener-
ated during abrasive blasting, may exhibit increased toxicity 
than aged silica, due to the elevated redox potential of silanol 
groups on crystal surface.8 No data on workplace dust levels 
were available from most of the  previous studies on artificial 
quartz conglomerates,1–3 except the case report of Paolucci et 
al.4 Their data in the finishing area showed an average crystal-
line silica concentration 20 times higher than the threshold limit 
value proposed by ACGIH. These levels of exposure to silica 
are similar to those measured in the workplace of our workers. 
In addition, the presentation as accelerated silicosis even in the 
two cases described by Paolucci et  al4 suggests that a cumula-
tive exposure to silica, sufficient to induce overt silicosis in <10 
years, is reached in these working conditions.

Silicotic nodules are usually detected in hilar lymph nodes and 
lung parenchyma. The detection of silica in the liver does not 
necessarily implicate an extrapulmonary localisation of silicosis. 
However, it demonstrates that crystals able to induce silicosis 
were present in the tissue and this  is in line with the finding 
of a hepatic involvement in autopsies of coal miners affected 
by anthracosilicosis described in the 80s.9–12 These authors 
defined a hepatic localisation of silicosis based on macrophage 
agglomerates in the presence of birefringent crystals. Fibrohya-
line evolution was detected in a minority of cases. None of the 
above investigations actually demonstrated silica particles in the 
liver tissue, except Kadas et al. They showed deposits of anthra-
cotic pigments in the liver, without any fibrotic reaction, in one 
autopsy of anthracosilicosis and, for the first time, character-
ised silica in the liver by X-ray microanalysis.10 We confirmed, 
in vivo, that inhaled silica may localise in the liver and demon-
strated that the size of the particles is similar in the lung and the 
liver (0.5–4 µm). The reaction of hepatic parenchyma to silica 
was characterised by granulomas of CD68-positive cells, but 
without fibrosis, at the variance of the findings in the lung.

The mechanisms by which silica reach the liver is unclear. The 
size of silica particles is too large for a translocation from the 
lung into circulation. Alveolar macrophages have a high phago-
cytic capacity and are able to uptake silica crystals.8 The clear-
ance of inhaled particles from the lung occurs by cell migration 
to regional lymph nodes and through  the lymphatic system to 
the circulation, and eventually to the liver. Moreover, silica 
particles can be ingested after lung mucociliary clearance and 
subsequently reach the liver by intestinal absorption.13 Whether 
liver localisation is the rule after silica inhalation or it occurs 
only with a massive lung deposition, like that of coal miners in 
the 1980s and of our cases, needs to be determined.

In conclusion, benchtop fabrication from quartz conglomerate 
is a potentially dangerous occupation. General practitioners and 
physicians should have a heightened awareness of this newly 
described occupational hazard. Accurate occupational history is 
critical in avoiding misdiagnosis, as silicosis caused by inhalation 
of dust from artificial quartz conglomerates may exhibit atypical 
presentation, that is, occurrence in young workers, predominant 
localisation in lung lymph nodes and extrapulmonary involve-
ment. These features seem to be related to the extremely high 
level of silica exposure and, possibly, to an increased toxicity of 
the dust generated in this process.
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