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Abstract A 56-year-old man presented with hyperproteine-
mia and renal dysfunction associated with antineutrophil
cytoplasmic antibodies (ANCA). He had had a ventri-
culoperitoneal shunt tube made of silicone implanted 4
years earlier. In his renal biopsy, necrotizing crescentic
glomerulonephritis was identified: tests for both myelo-
peroxidase ANCA and proteinase 3 ANCA were initially
weakly positive. Antinuclear and other autoantibodies were
also present. We diagnosed ANCA-associated vasculitis,
probably induced by the silicone tube.
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Introduction

There have been a number of reports in which autoimmune
syndromes have occurred following implantation or injec-
tion of various chemicals, including silicones or paraffins. In
1964, Miyoshi et al.1 described two patients with connective-
tissue-like disease identified after mammoplasty with
paraffin- or silicone-related substances. This report consid-
ered that the implants played an adjuvant role as self-anti-
gens, and that autoimmune syndromes developed. This was
later called “human adjuvant disease.”2

Silicone is derived from silica (SiO2), and is widely
used in medical implants and ventriculoperitoneal (VP)
shunts. Here, we report on a patient who presented with
antineutrophil cytoplasmic antibody (ANCA)-associated
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vasculitis following implantation with a VP shunt made of
silicone.

Case

A 56-year-old Japanese man was referred to this hospital on
May 2, 2000, because of hyperproteinemia, anemia, and
renal dysfunction identified during a routine health exami-
nation. He showed no sclerosis or any other skin lesions. He
had no previous history of renal dysfunction until that time.
He had been given a VP shunt tube implant (containing
silicone) for a subarachnoid hemorrhage in 1996. This im-
planted tube had been maintained without any complica-
tions or reactions.

On admission, his laboratory values were as follows:
erythrocytes 224 � 104/µl, hemoglobin 6.9g/dl, and hemat-
ocrit 20.2%. Serum total protein was 9.0g/dl (γ-globulin
48.9%), and serum albumin was 2.9g/dl. C-reactive protein
(CRP) was 4.77mg/dl, and IgG was 4960mg/dl. Serum crea-
tinine was 3.0mg/dl, blood urea nitrogen 52mg/dl, and crea-
tinine clearance 24.5ml/min. Urinary protein was 0.8g/day.
Urinary occult blood was 3�. Serological studies showed
rheumatoid factor (RF) positive (246IU/ml; normal range
up to 35IU/ml), and the titre of antinuclear antibodies was
1:320 with a nucleolar pattern (in immunofluorescence).
Antinuclear ribonucleo protein (RNP), anti-Scl 70, anti-SS-
A (Ro), and anti-SS-B (La) antibodies were positive
(measured by enzyme linked immunosorbent assays).
Antidouble-stranded DNA antibody was negative. Protein-
ase 3 (PR-3) ANCA was 16 EU (normal range up to 10
EU), and myeloperoxidase (MPO)-ANCA was 12 EU (nor-
mal range up to 10 EU). IL-6 was 8.5pg/ml (normal range
up to 4pg/ml), and circulating immune complex (CIC) (by
the Clq method) was 11.2µg/ml (normal range up to 2.9µg/
ml). Cryoglobulin was negative and other blood chemistry
results were normal.

A lip biopsy, salivary gland scintigraphy, and Schirmer’s
test showed no abnormalities, and Sjögren’s syndrome
was ruled out. The patient showed no pulmonary or nasal
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lesions. A renal biopsy showed necrotizing crescentic glom-
erulonephritis (NCGN) but no granulomatous lesions (Fig.
1). Fifty-seven per cent and 14% of glomeruli formed cellu-
lar crescent and global necrosis, respectively. Plasma cells,
lymphocytes, and other inflammatory cellular bodies infil-
trated the interstitium around the glomeruli. Mild ischemic
wrinkling was found in the glomeruli, but no proliferation
of mesangeal cells, mesangeal matrix, or capillary basement
membranes was found. Immunofluorescence detected faint,
nonspecific IgM, C3, and Clq deposits on the mesangial
area. Lupus nephritis was ruled out completely.

In this patient, hypergammaglobulinemia and other
inflammatory laboratory indices were found, and glomeru-
lonephritis occurred subsequently, with faint ANCA posi-
tivity. Following a diagnosis of systemic vasculitis syndrome
(Wegener’s granulomatosis, which is limited to the kidney)
because he was continuously positive for PR-3-ANCA, the
patient was treated with steroid pulse therapy (methylpred-
nisolone 1g/day for 3 days). Subsequently, high-dose oral
prednisolone (60 mg/day) was started. His CRP and eryth-

rocyte sedimentation rate (ESR) improved immediately.
One month later, oral cyclophosphamide (100mg/day) was
started. He was discharged 3 months after admission. At
discharge, his creatinine clearance was 46.9ml/min, serum
creatinine concentration was 1.5 mg/dl, and blood urea ni-
trogen concentration was 20mg/dl. Only PR-3-ANCA re-
mained continuously positive; other autoantibodies became
negative by the time of his discharge. His titre of PR-3-
ANCA increased to 43 EU as the steroid therapy was ta-
pered down in November 2001.

Discussion

The relationship between silicone implants and autoim-
mune disease is disputed. Some experimental studies have
shown silicone to be immunologically active, and it may, in
fact, act as an adjuvant against self-antigens.3 Naim et al.3

described silicone-induced autoantibody and immunoglo-
bulin production, as well as overproduction of IL-6 and IL-
1�, and activation of macrophages in female A.SW mice.
They speculated that IL-6 and IL-1� might mediate the
inflammatory response to silicones. White et al.4 assessed
the autoimmunity-inducing potential of silicone gel in
Brown Norway rats, which provide a model for systemic
lupus erythematosus following exposure to certain chemi-
cals. They reported that silicone gel does not induce
autoimmunity in this model.

In clinical studies, Goldblum et al.5 reported two cases of
specific immune reactions, with abdominal pseudocyst for-
mation and hypergammaglobulinemia, associated with a
VP shunt made from silicone. Press et al.6 reported that 11
women with silicone breast implants developed autoim-
mune disease. They suggested the possibility of a relation-
ship between the symptoms and 9–10 years of silicone
exposure. However, to date, many clinical studies have con-
cluded that there is little association between autoimmune
disease and silicone.7–11 Gabriel et al.7 and Sánchez-
Guerrero et al.8 reported that silicone breast implants do
not cause autoimmune disorders or overproduction of
autoantibodies. Metaanalyses of nine cohort studies, nine
case–control studies, and two cross-sectional studies have
shown that silicone breast implants are not associated with
the development of connective tissue diseases.9 We suspect
that silicone may induce autoimmune diseases in patients
who have a particular genetic background. However, there
is no report of silicone-induced rheumatic diseases associ-
ated with genetic background.

On the other hand, it has been suggested that glomerulo-
nephritis or small-vessel vasculitis might be elicited by silica
dust or exposure to compounds containing silicon.12 Several
case reports and case–control studies have concluded that
silicon exposure may be related to the development of renal
lesions, usually associated with MPO-ANCA.13 In most
cases, these would involve pauciimmune NCGN. Patients
had usually been suffering from low-grade fever, arthralgia,
hemoptysis, purpura due to leukocytoclastic angiitis, renal
insufficiency with microscopic hematuria, and proteinemia.

Fig. 1. Renal biopsy showed necrotizing crescentic glomerulonephritis.
a A large fibrocellular crescent with a destroyed and compressed tuft.
Extensive periglomerular interstitial cellular infiltrates and tubular
atrophy were also found. Bar 100 µm (Masson trichrome stain; origi-
nal magnification �200). b Two large fibro-cellular crescents with
destroyed and compressed tufts. Extensive peri-glomerular interstitial
cellular infiltrates and tubular atrophy were also found. Bar 100 µm
(periodic acid and methenamine silver staining; original magnification
�200)
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They usually responded well to prednisolone and cyclo-
phosphamide treatment. Cheviller et al.13 reported that the
overall incidence of patients with silicon exposure and renal
involvement among their ANCA-positive patients was
5.5% (8/145). All had MPO-ANCA.

Mechanisms by which silicon-containing compounds can
induce ANCA-associated disease have been suggested in
several reports.13–15 First, the material may stimulate lym-
phocytes via a T-cell receptor V�-specific T cell activation
pathway.14 This activation could cause a patient with an
appropriate genetic background to produce autoantibodies
leading to autoimmune disease. Second, silica may activate
monocytes and macrophages, causing IL-1 or tumour ne-
crosis factor-α, oxygen-derived free radicals and lysosomal
enzymes such as PR-3 or MPO to be released.11 Nuyts et
al.15 reported that 7 of 16 patients with Wegener’s granulo-
matosis had exposure to silicon-containing compounds,
resulting in a significantly elevated odds ratio of 6.5
(95% confidence interval 1.3–13.5).

In our patient, although titres of various autoantibodies
were initially increased, the patient presented only with
signs of ANCA-associated vasculitis, and was continuously
positive for PR-3-ANCA. The many autoantibodies
initially present were considered to be the result of
hypergammaglobulinemia due to polyclonal activation by
the silicone. We believe that the implanted VP shunt ini-
tially activated cytokines such as IL-6 nonspecifically to
induce hypergammaglobulinemia, and that these later
switched to activate PR-3-ANCA specifically by releasing
PR-3 from neutrophils. The implanted shunt may have trig-
gered immunological abnormalities through stimulation of
the immune system, eliciting his autoimmune disease. How-
ever, his symptoms responded well to steroid and immuno-
suppressant therapy. Although we planned to remove the
VP shunt to exclude the possibility of releasing PR-3 from
neutrophils by the stimulation of the tube, we had to aban-
don the idea because of the need to retain the shunt func-
tion. An accumulation of such cases and further studies are
necessary to clarify whether long-term exposure to silicon-
containing compounds or implants made with silicone is
related to the development of autoimmune disease.
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