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A B S T R A C T

A diagnosis of silicosis is made on the basis of exposure and typical radiological findings, according to the ILO's
International Classification of Radiographs of Pneumoconiosis. Radiological patterns of silicosis can, however,
resemble sarcoidosis. Sarcoidosis is a multi-systemic disorder of unknown etiology, although a role for initiating
inorganic triggers such as metals or silica has been suggested. In this case report, we illustrate a patient pre-
viously diagnosed with silicosis based on exposure and radiological features, progressive under im-
munosuppressive treatment. In view of these findings, an open lung biopsy was performed and revealed sar-
coidosis. The patient was effectively treated with infliximab. Further analysis showed the presence of silica in the
granulomas. Sensitization to silica was also demonstrated, suggesting an association between silica exposure and
sarcoidosis in this patient.

1. Introduction

Silicosis is caused by the inhalation of crystalline silicon dioxide, or
silica, and is one of the most important occupational diseases world-
wide [1]. A diagnosis of silicosis is made based on exposure and typical
radiological findings, according to the ILO's International Classification
of Radiographs of Pneumoconiosis [2]. In addition, competing diag-
noses such as miliary tuberculosis or sarcoidosis should be excluded, as
radiologic patterns of these diseases can be similar [1].

Sarcoidosis is a systemic disorder of unknown etiology, although
initiating inorganic triggers such as metals or silica have been suggested
in the literature to play a role [3–7]. Interestingly, some epidemiolo-
gical studies have even demonstrated an elevated risk of sarcoidosis
among occupationally silica-exposed individuals [8,9]. An underlying
immunological mechanism to explain this has not yet been identified.

In this case report, we discuss a patient clinically diagnosed with
silicosis based on exposure and radiological features, with progressive
disease under immunosuppressive treatment. An open lung biopsy led
to a diagnosis of sarcoidosis, though with silica present in the granu-
lomas. By demonstrating sensitization to silica, we believe that this
patient's exposure to silica could well have played a role in the patho-
genesis of his sarcoidosis.

2. Case report

A 49-year-old male who had worked as a plasterer for 30 years
presented with complaints of fatigue and progressive dyspnea, and was
diagnosed as having silicosis. The patient was referred to our hospital
because of deterioration, and to confirm the diagnosis. Occupational
history was taken by an occupational hygienist and did indeed show
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exposure to construction dust including both crystalline and amorphous
silica. High-resolution computed tomography (HRCT) showed med-
iastinal and bilateral hilar lymphadenopathy, subpleural nodules, con-
solidations, bronchiectasis and fibrotic lesions (Fig. 1).

The radiology findings did not allow a diagnostic distinction to be
made between silicosis and sarcoidosis. Hence, an open lung biopsy was
performed, which showed inflammatory infiltration in the pleura, non-
necrotizing granuloma including multinucleated giant cells with hya-
linization, and birefringent material in the lung parenchyma (Fig. 2).
Since yeast, mycobacterial and fungus cultures were negative and ma-
lignancy was excluded as well, the biopsy fitted with a diagnosis of
sarcoidosis. In view of the presence of birefringent material in the
tissue, most likely deposited as a result of the patient's masonry and
plasterwork, an energy-dispersive X-ray spectroscopy analysis (EDXA)
was performed. This revealed aluminum, silicon and titanium, elements
that are all present in cement. A lymphocyte proliferation test (LPT)
(MELISA®) was used to test whether the patient showed a hypersensi-
tivity reaction to any of these compounds. Since beryllium is known to
be capable of inducing a granulomatous reaction [10], the LPT was
performed for beryllium as well. The stimulation indexes for the metals
tested were all below 2.0, which is considered a negative test outcome
[11]. Interestingly, a positive stimulation index of 3.2 was found for

silica, indicating sensitization.
While being treated with a combination of prednisone and aza-

thioprine, the patient deteriorated further, with increased dyspnea and
pulmonary consolidations and worsening of the pulmonary function
tests. In view of the final diagnosis of sarcoidosis instead of silicosis,
treatment with infliximab was started. After 7 months of treatment with
this agent, the patient's pulmonary function test had improved and
pulmonary consolidations on HRCT as well as the inflammatory activity
measured by 18F-fluorodeoxyglucose by positron emission tomography/
computed tomography (18 F-FDG PET/CT) had decreased (Fig. 3).
Forced Vital Capacity (FVC) rose from 1.97 L to 2.35 L (44 and 53% of
predicted, respectively) and the diffusing capacity of the lung for
carbon monoxide (DLCO) rose from 5.46 mmol/(min*kPa) (54% of
predicted) to 6.26 mmol/(min*kPa) (62% of predicted).

3. Discussion

This case highlights an interesting clinical problem in the differ-
ential diagnosis of pneumoconiosis versus sarcoidosis.

The radiological features, in combination with the history of silica
exposure, led to a diagnosis of silicosis according to the International
Classification of Radiographs of Pneumoconiosis. Histological features

Fig. 1. HRCT scans showing mediastinal and bilateral hilar lymphadenopathy (arrows in A), subpleural nodules (arrows in B), consolidations (triangle in C) and
bronchiectasis (arrow in C). Based on these images, no distinction could be made between silicosis and sarcoidosis.
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of silicosis include the presence of silicotic nodules [12]. The absence of
silicotic nodules and the appearance of non-caseating granulomas in the
biopsy of our patient, together with radiological features that were also
compatible with sarcoidosis, made the initial diagnosis of silicosis for
this patient unlikely, and pointed towards a diagnosis of sarcoidosis.
The positive LPT for silica demonstrated sensitization to silica in this
patient.

The link between silica and sarcoidosis is interesting, since previous
retrospective studies have shown a higher risk of sarcoidosis in workers
with occupational silica exposure [8,9].

In patients who are exposed to beryllium and have granulomatous
lung disease, the finding of sensitization to beryllium makes a diagnosis
of chronic beryllium disease (CBD) [10]. It is well known that the non-
necrotizing granulomas found in CBD are identical to the granulomas
found in sarcoidosis, so one could speculate that CBD can be seen as a
form of beryllium-induced sarcoidosis [13,14]. The possibility that
beryllium had been the cause of the granulomatous reaction in this
patient was, however, ruled out by the fact that the occupational hy-
gienist did not determine beryllium as one of the patient's occupational
exposures, and by the negative beryllium LPT.

Keeping in mind the above-mentioned criteria to diagnose CBD, and
applying them to silica in our case, a diagnosis of sarcoidosis associated
with silica exposure seemed reasonable, which is why third-line sar-
coidosis treatment options were considered for this patient. Treatment
with infliximab has shown good responses in some patients with severe
therapy-refractory sarcoidosis [15–17]. In CBD, infliximab treatment
has shown effectiveness as well [18].

In conclusion, it can be difficult to distinguish between silicosis and
sarcoidosis based only on exposure and radiological patterns. The fact
that silica is related to both silicosis and sarcoidosis is, in our opinion,
more than a mere coincidence. Sensitization to silica could be involved
in the underlying immunological mechanism, explaining why workers
with occupational silica exposure have an elevated risk of developing
sarcoidosis, as demonstrated by our patient. Future studies in larger
patients groups should be initiated to address the possible causality of
silica exposure in the development of sarcoidosis, and clarify the un-
derlying immunological mechanisms in more detail.

Fig. 2. Open lung biopsy tissue demonstrating non-necrotizing granulomas including birefringent material, as indicated by the asterisk.
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