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SUMMARY

Erasmus syndrome is defined as the association of silica exposure and subsequent development of systemic
sclerosis. The limited number of cases reported in the literature mainly involves miners and only sporadically
other professionals. We describe a case of Erasmus syndrome in a marble worker.

A 68 year old man came to our observation complaining pelvic and scapular girdle pain, evening fever, in-
tense weakness and emaciation for about 1 month. He also reported to have had Raynaud’s phenomenon in
his hands for the last 13 years. Also, his occupational history revealed a chronic exposure to silica dust. The
patient presented pain in his shoulders and hips, moderate skin thickening and sclerosis in his hands and fingers
extending proximally to his wrists. The diagnosis of systemic sclerosis was determined according to his clinical
and medical history, the positivity of anti-Scl 70 antibodies, the nailfold capillaroscopy suggestive of an active
scleroderma pattern and the detection of a mild restrictive pulmonary syndrome. The evaluation of the organ-
based complications excluded a gastroenterological and cardiovascular involvement, while the chest computed
tomography (CT) detected multiple small nodules with a mantle distribution and enlarged lymph nodes with no
signs of interstitial lung disease and fibrosis. Additional tests (positron emission tomography-CT, flexible bron-
choscopy and broncho-alveolar lavage) excluded infectious diseases and cancer. However, given the pulmonary
involvement, we performed a histological examination of the parenchyma and lymph nodes, which revealed a
picture of pneumoconiosis. In the end, the occupational history and the findings from the diagnostic procedures
led to the diagnosis of pulmonary silicosis. The precise definition of the pulmonary involvement was essential
to the therapeutic approach to this patient.
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H INTRODUCTION immune diseases. In a French study of 764
patients hospitalized for connective tissue
disease (CTD) over the course of 10 years,
24 patients (3%) reported a history of oc-

cupational exposure to silica.

he Erasmus syndrome is character-
ized by the association of exposure to
silica with or without silicosis and the sub-
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sequent development of systemic sclerosis
(SSc). This syndrome is named after the
doctor who first described 17 cases of SSc
in gold miners in South Africa in 1957 (1).
Subsequently, Rodnan et al. reported that,
in a series of 150 cases of SSc, 26 of the 60
males (43%) had a history of long occupa-
tional exposure to silica dust (2). A subse-
quent meta-analysis of 16 studies on this
subject suggested that exposure to silica is
a significant risk factor in the development
of SSc, particularly in males (3). Not only
is exposure to silica known to be respon-
sible for silicosis, but also for other auto-

They were predominantly males, immi-
grants, miners and sandblasters. The prev-
alence of SSc was significantly higher in
this group than in patients with CTD not
associated with silica exposure (4).

In a retrospective study of patients with
silicosis in the State of Michigan, the prev-
alence of rheumatoid arthritis was 4.2%,
that of SSc and Sjogren’s syndrome was
0.3%, that of systemic lupus erythemato-
sus was 0.1% and that of anti-neutrophil
cytoplasmic antibody (ANCA)-associated
vasculitis was 0.8%. The risk of SSc ap-
peared to be 24 times greater in patients
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with silicosis than in the general popula-
tion (5).

According to the most accredited theo-
ry that explains the association between
chronic exposure to silica and autoimmune
disorders, this process is triggered by the
dysregulation of the apoptosis in lympho-
cytes. Central is the role of Fas, a protein
belonging to the tumor necrosis factor re-
ceptor family and mainly expressed on the
cell membrane of lymphocytes. Its interac-
tion with the Fas ligand triggers the cas-
pase cascade that leads to DNA fragmen-
tation (6, 7). Patients with silicosis show
an increased expression of anti-apoptotic
substances in the peripheral blood mono-
nuclear cells, such as soluble Fas and DcR3
gene expression protein, as well as a lower
expression of membrane Fas (8, 9). It was
also noted that the percentage of CD4+d,
CD25+, FoxP3+, or regulatory T cells
(Treg) with suppressor activity on excess
auto-reaction, besides being slightly re-
duced in patients with silicosis, also per-
form a less efficient function in these pa-
tients compared with healthy volunteers
(10).

Therefore, the inflammatory response to
chronic exposure to silica triggers the T-
lymphocyte polyclonal activation and the
formation of T-lymphocyte auto reactive
clones, refractory to the apoptosis process.
This, in turn, leads to the appearance of
auto-antibodies and the development of the
autoimmune disease (11). Various studies
demonstrated, indeed, the presence of au-
to-antibodies in patients exposed to silica
dust. In a study of 61 subjects with a his-
tory of occupational exposure to silica and
without a known rheumatologic disease,
11.4% were positive for theumatoid factor
(RF), 1.6% was positive for the antinuclear
antibody (ANA) and 1.6% had ANCA. All
RF-positive patients had pulmonary silico-
sis and the positivity for RF correlated with
their long exposure to silica dust (12). In a
study of 14 patients with silica-associated
SSc, 9 patients had antibodies against to-
po-isomerase I, and 1 patient had anticen-
tromere antibodies (13). In a study of 22
miners with a long exposure to silica dust,
30 miners with silicosis and 17 miners with

SSc associated with silica exposure, ANA
were positive in 13.6% of the exposed pa-
tients, in 46.7% of the patients with pul-
monary silicosis and in 94.1% of patients
with Erasmus syndrome. In the third group,
47.1% of patients were also positive for an-
ti-Scl70 antibodies. The same study report-
ed that patients with Erasmus syndrome
had indistinguishable characteristics from
patients with idiopathic SSc. They all had
Raynaud’s phenomenon and skin sclerosis
(14 limited and 3 generalized). Ten of them
had necrosis of the fingertips, 16 pulmo-
nary fibrosis and 9 esophageal involvement
(14). Only few other cases of Erasmus syn-
drome are described in the literature (15-
22). Besides affecting workers in the gold
(1) and coal (2, 14) mines, Erasmus syn-
drome was also described in other profes-
sionals, such as sculptors and individuals
exposed to abrasive powders (4), drillers
(17), quartz crushing worker (22) and den-
tal technicians (20, 21). We report a case
of Erasmus syndrome in a patient who had
worked for 46 years cutting and finishing
granite and quartz slabs.

H CASE REPORT

A 68 year old male came to our observation
due to the onset of fatigue, evening fever,
weight loss, pelvic and scapular girdle in-
flammatory pain for about 1 month. Since
he was 55, he had had Raynaud’s phenom-
enon in the hands, which occurred more
frequently in the last year. He did not report
other symptoms, such as dyspnea and dys-
phagia. He was treated for essential hyper-
tension for an undefined period of time and
reported to have worked as marble worker
for about 46 years.

The patient presented pain in his shoulders
and hips, no apparent functional deficits
during mobilization, moderate skin thick-
ening, sclerosis of fingers and hands ex-
tending proximal to his wrists (modified
Rodnan skin score 9/51; Figure 1) and the
presence of ulcerative lesions in the peri-
malleolar region of his legs. No abnormal
findings were reported in the diagnostic in-
vestigations: blood counts, liver and kidney
function tests, metabolic investigations,
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Figure 1 - Moderate skin thickening and
sclerosis of the fingers and the hands exten-
ding proximally to the wrists.

thyroid function, phosphocalcic metabo-
lism, tumor markers (AFP, CEA, CA15.3,
CA125, CA 19.9, PSA), B and C hepatitis
virus markers, urine test, C3 and C4 frac-
tion of complement and immunoglobulins
level. Also RF, cryoglobulins, anti-ds DNA
antibodies, anti-CCP antibodies, ACA,
anti-MPO and anti-PR3 antibodies tested
negative. The acute phase reactants (eryth-
rocyte sedimentation rate 21 mm; C-reac-
tive protein 4.3 mg/L, a2 globulin 15.1%)

Figure 2 - Nailfold capillaroscopy. Simulta-
neous presence of numerous abnormalities
typical of the active scleroderma pattern: he-
morrhages, giant capillaries, edema, vascular
architectural disorganization and avascular
areas.

and the lactate dehydrogenase assay (327
U/L) showed slightly increased values.
ANA (1/1280 speckled pattern) and anti-
Scl 70 (638.3 U/mL) antibody assays and
the quantiferon TB-Gold test were positive.
As to the other diagnostic procedures, elec-
trocardiogram, bone densitometry (dual-
energy x-ray absorptiometry at the proxi-
mal femur), ultrasonography of abdomen,
salivary glands, thyroid, shoulders, hands
and wrists were normal.

Chest radiography showed signs of chronic
obstructive pulmonary disease, an en-
largement of the left cardiac section and
a mild aortic arch ectasia. The pulmonary
function tests showed a reduction of lung
volumes, a slight reduction of ventilatory
flows, mild restrictive pneumopathy and a
moderate decrease of the diffusing capac-
ity of the lung for carbon monoxide (forced
vital capacity was 74%, forced expiratory
volume in 1 second was 82.2%, lung trans-
fer factor for carbon monoxide was 58%).
Electromyography showed signs of motor
and sensory injury (predominantly axonal)
in the upper limbs. Nailfold capillaroscopy
showed numerous abnormalities typical
of the active scleroderma pattern (vascu-
lar architectural disorganization, changes
in blood flow, edema, hemorrhages, giant
capillaries, loss of capillaries and avas-
cular areas; Figure 2). The evaluation of
organ-based complications showed neither
a gastroenterological involvement (esopha-
geal transit scintigraphy was normal; gas-
troscopy reveled hyperemia of the gastric
mucosa) nor a cardiovascular involvement
(six-minute walk test: 521 m; SpO2 98%
stable; echocardiographic pulmonary ar-
tery pressures estimation 35 mmHg; proB-
NP dosage 256 ng/L). Chest computed
tomography (CT) revealed multiple mi-
cronodular formations, predominantly with
a mantle distribution, visible in both lungs
(the most voluminous, 9.7 mm of diam-
eter, was in the back basal segment of the
lower left lung lobe), and multiple enlarged
lymph nodes in the mediastinum (the most
voluminous, 15 mm of diameter, was in the
Barety space; Figure 3). Chest CT required
further pneumological investigations, de-
spite the absence of signs of interstitial
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fibrosis. Arterial blood gas test (pH: 7.5;
pCO2: 40 mmHg; pO2: 97 mmHg), flex-
ible bronchoscopy and bronchoalveolar
lavage (bacteria, fungi and BK tests and
the cytological study) were all negative.
The positron emission tomography with
2-deoxy-2-[fluorine-18]fluoro- D-glucose
integrated with CT (18F-FDG PET/CT)
scanning showed radiotracer hypermeta-
bolic areas in the pulmonary hilum bilater-
ally [standardized uptake value (SUV) max
2.6], in the carinal space (SUV max 2.4),
in the aortopulmonary window (SUV max
3) and in the Barety space (SUV max 1.5),
attributable to lymphadenopathy. No other
areas of altered glucose metabolism were
found in the remaining anatomical struc-
tures examined (Fig. 4).

The histology of the lung parenchymal bi-
opsy reported the presence of multiple in-
terstitial and well-demarcated nodules with
a diameter smaller than 1 cm. Some of
these modules exclusively consisted of pig-
mented histiocytes and rare lymphocytes,
while others had a sclero-hyaline central
area surrounded by a range of pigmented
histiocytes and others appeared mainly
to be only sclero-hyaline nodules. In the
remaining parenchyma, no interstitial fi-
brosis was found. Numerous converging
sclero-hyaline nodules were highlighted
in a satellite lymph node. These morpho-
logical findings were compatible with the
diagnosis of pneumoconiosis (Fig. 5). On
the basis of a detailed work history and
laboratory and instrumental examinations,
the occupational medicine specialist diag-
nosed pulmonary silicosis.

Silicosis is a pneumoconiosis caused by the
inhalation of silicon dioxide powder in the
crystalline state or silicate, which results
in progressive lung fibrosis. Silicosis can
remain latent for several years. The sever-
ity of symptoms, such as cough, dyspnea,
respiratory and heart failure, depends on
the time of exposure to silica dust and the
degree of structural impairment of the lung
parenchyma. The most common causes of
death are respiratory failure, pulmonary

hypertension, right heart failure and tuber-
culosis.

Although this case is similar to others re-
ported in the literature, it presented some
peculiarities that made the diagnostic pro-

Figure 3 - Chest computed tomography. Pre-
sence of multiple micronodular formations,
predominantly with a mantle distribution (ar-
rows) and presence of multiple enlarged lym-
phnodes in the mediastinum.

Figure 4 - Positron emission tomography
with 2-deoxy-2-[fluorine-18]fluoro-D-glucose
integrated with computed tomography scan-
ning. Radiotracer hypermetabolic areas in
the pulmonary hilum bilaterally, in the carinal
space, in the aortopulmonary window and
in the Barety space, attributable to lympha-
denopathy and absence of other areas of
altered glucose metabolism in the remaining
examined anatomical structures.
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Figure 5 - Lung parenchymal histological examination. Presence of multiple interstitial and well
demarcated nodules, some of which consisted of a sclero-hyaline central area surrounded by
a range of pigmented histiocytes (picture on the left) and others who presented themselves
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with predominantly sclero-hyaline nodules (picture on the right).

cess challenging. Erasmus syndrome is by
definition characterized by the association
of exposure to silica, with or without sili-
cosis, and the subsequent development of
SSc (23). Although the exposure to silica
was definitely confirmed by the work his-
tory and SSc was diagnosed according to
the current classification criteria (24), a
differential diagnosis was necessary given
the presence of a polymyalgia-like onset,
systemic impairment, patient sex and age.
In particular the diagnostic hypothesis of
polymyalgia rheumatica, suggested by the
pelvic and scapular girdle pain associated
with significant morning stiffness, patient
age, fever, fatigue and weight loss, as well
as a prompt response to the steroid therapy,
was ruled out in favor of a connective tis-
sue disease given the prevailing orientation
of the clinical, biochemical and instrumen-
tal findings.

A potential diagnosis of tuberculosis was
also considered, despite the absence of
pulmonary symptoms, due to the systemic
onset marked by fever, fatigue and weight
loss, positivity of quantiferon TB Gold test
and the detection of multiple micronodu-
lar parenchymal formations and multiple
enlarged lymph nodes in the mediastinum
in the chest CT. However, this diagnosis
was ruled out because of the lack of altered
glucose metabolism in the pulmonary nod-
ules in the PET-CT, the negativity of the
bronchoalveolar lavage culture tests and
the histological examination of the paren-
chyma and lymph nodes. The diagnosis of

sarcoidosis seemed to be justified by the
inflammatory signs at the onset and the de-
tection of mediastinal lymphadenitis in the
chest CT, however it was compatible with
the sex and age of the patient, the absence
of respiratory symptoms, such as cough,
dyspnea and hemoptysis, the absence of
pulmonary infiltrates in the chest x-ray and
CT and the histological examination. The
tentative diagnosis of cancer and paraneo-
plastic syndrome, suggested by the patient
age, weight loss and asthenia and the CT
findings of pulmonary nodules and medi-
astinal lymphadenitis, was ruled out given
the negativity of heteroplastic markers,
flexible bronchoscopy and the cytological
study on the bronchoalveolar lavage, the
absence of altered glucose metabolism ar-
eas in the various anatomical regions ex-
amined in the total body PET-CT, except
for the mediastinal lymphnodes, and the
histological examination of the parenchy-
ma and lymph nodes.

Finally, only the histology excluded com-
pletely the possibility of scleroderma lung
disease and confirmed the diagnosis of pul-
monary silicosis. This factor was crucial in
the therapeutic process. Despite the lack
of a gold standard treatment, pulmonary
involvement in the course of SSc requires
an immunosuppressive therapy, which is
reported to be the most appropriate (25). In
particular, since the loss of lung function
usually occurs in the first 10 years of dis-
ease, high-risk patients should begin early
therapy with cyclophosphamide, as it can
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delay lung injury progression and thereby
increase the patient survival (26). On the
contrary, no benefit is reported from any
treatment for silicosis and long-term ste-
roid therapy, therefore the only therapeutic
solution is to avoid exposure to silica dust
27).

The therapy included methotrexate 15 mg/
week, 6 methylprednisolone 4 mg/day,
nifedipine 20 mg/day and acetylsalicylic
acid 100 mg/day. It improved the gen-
eral and osteoarticular symptoms and the
Raynaud’s phenomenon, slowing down
the progression of cutaneous involvement.
Finally the lung picture appeared stable in
follow-up CT after 2 years from the onset
of symptoms.

H CONCLUSIONS

Silicosis tends to be overlooked by rheu-
matologists as a possible cause for autoim-
mune disease. Its identification becomes
important especially in case of patients
with SSc, since the lung involvement is
an important aspect in the prognostic out-
come.

Therefore, it is essential to define the pre-
vailing mechanism of the lung injury to
identify the most effective treatment for
these patients.
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