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INTRODUCTION
Silicone implants were developed in 1962 for breast 

augmentation and became essential in breast reconstruc-
tion after mastectomy.1,2 Silicone granuloma or siliconoma 
was first described as a direct result of liquid silicone 
injections, but these were banned by the Food and Drug 
Administration (FDA) in 1991 due to numerous compli-
cations as well as the aesthetic and functional repercus-
sions, often disastrous.3–6 For this reason, silicone breast 
implants have since been preferred for breast reconstruc-
tion and augmentation.

However, localized and systemic side-effects follow-
ing silicone implants have also been reported. Silicone 
“bleeding” has been described from both ruptured and 
intact implants7 and can induce local granulomas, result-
ing in typical macrophage invasion, giant cell formation, 
and eventual scarring or disseminated granulomatosis 
due to the component’s high fat solubility.2 They pres-
ent as indurated, palpable granulomas found in cutane-
ous tissues, lymph nodes, and the breast. In rare cases, 
they may extend to the lungs,8,9 lower limbs,10 liver, 
and spleen.11 Systemic complications related to silicone 
from ruptured prostheses are even rarer and are usually 
described following free silicone injections. Associated 
symptoms such as edema, erythema, fatigue, or pain sel-
dom persist after implant removal.12,13 If not adequately 
treated, they can lead to disastrous cosmetic and func-
tional consequences. Moreover, they can easily mimic 
and be confused with cancer. For this reason, a rapid and 
reliable diagnostic has to be reached promptly after the 
discovery of these masses. Through this case presenta-
tion and the analysis of the literature, the authors want to 
propose an adequate and effective attitude toward these 
problematics.
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Abstract

Background: Silicone implants were developed in 1962 for breast augmentation 
and became essential in reconstruction after mastectomy. Silicone “bleeding” has 
been described from both ruptured and intact implants and can induce dissemi-
nated granulomatosis due to the component's high fat solubility. If not adequately 
treated, they can lead to disastrous cosmetic and functional consequences. Because 
they may mimic malignancy, prompt and reliable diagnosis should be made as 
early as possible.
Methods: We present a clinical case description of multiple intraparenchymal and 
ipsi/contralateral intraganglionic siliconomas in a woman who had undergone 
breast reconstruction, and a literature review of the pathophysiology of silicono-
mas and their diagnosis and management.
Results: Silicone migration to the contralateral breast and lymph node is rare and 
has seldom been described. The mechanism is still debated. Excluding malignancy 
is a priority, and systematic management must be respected to avoid misdiagnosis 
or unnecessary investigations.
Conclusions: A multidisciplinary approach is essential for siliconoma manage-
ment. Silicone-related lymphadenopathies do not require follow-up or special 
treatment unless  they interfere with the diagnosis of tumor recurrence. Careful 
observation is sufficient for asymptomatic siliconomas; however, symptomatic 
ones should be treated depending on skin involvement and the patient's eligi-
bility for intervention. (Plast Reconstr Surg Glob Open 2022;10:e4290; doi: 10.1097/
GOX.0000000000004290; Published online 25 May 2022.)
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CASE PRESENTATION
A 45-year-old woman, diagnosed in 2003 with ductal 

carcinoma in situ of the right breast, underwent a right 
mastectomy and axillary lymph node dissection. The resec-
tion was complete, and the patient subsequently underwent 
chemotherapy. Two years later, in October 2005, the patient 
received a tissue expander before the definitive reconstruc-
tion with a prosthesis (Mentor Siltex Round High Profile, 
new generation prothesis) and symmetrization of the left 
breast in April 2006. The patient has never had free silicone 
injections or other cosmetic implants in the past.

She was referred to our center in early 2020 due to 
painful capsulitis. She described only breast pain with-
out breast deformity or other systemic symptoms such 
as asthenia, headaches, or others. A magnetic resonance 
imaging scan performed a few months earlier by her 
attending physician showed a rupture of the prosthesis 
and siliconoma nodules. No further investigation was car-
ried out. It should be noted that the radiological assess-
ment of the last few years had not revealed any siliconoma 
or signs of rupture. In May 2020, we performed a capsulec-
tomy and replaced the breast prosthesis. Subsequently, we 
became aware of the presence of these nodules at the MRI 
and asked for a second radiologist analysis. They reported 
four nodules (5, 6, 9, and 16 mm) in the left axillary fold 
at different depths. There was also a 13-mm nodule on 
the right breast above the prosthesis (Fig. 1). Following a 
multidisciplinary discussion, a positron emission tomog-
raphy-computed tomography scan (PET-CT) using radio-
labeled tracer 2-deoxy-2-fluoro-D-glucose was requested 
and showed hypermetabolic nodules at the right pectoral 
internal level (Standardized Uptake Value: SUVmax 6.8) 
associated with right internal mammary chain adenopa-
thies (SUVmax 4.8), and two left superolateral breast 
quadrant nodules (SUVmax 6.1) (Figs. 2, 3). The nodules 
were described as well-delineated echogenic lesions with 
a “snowstorm” aspect on ultrasound (Fig. 4). Biopsies of 
three nodules on both sides showed lymphoid tissue with 
an exogenous foreign body granulomatous reaction (ie, 
siliconomas and excluded malignant recurrency).

As the patient was asymptomatic, follow-up MRI imag-
ing was agreed upon. At the control imaging at 6 months, 
the nodules were stable and showed no change in size.

DISCUSSION
Siliconomas are generally found within the mam-

mary parenchyma, but silicone can also migrate into 
regional lymph nodes and into more distant sites such 
as the pleura, ribs, proximal upper extremity muscles, 
and even within the abdomen.10,14,15 Silicone-related 
lymphadenopathies are rare occurrences and consist of 
a deposition of silicone in one or more lymph nodes on 
the drainage path of the breast.16 An inflammatory reac-
tion ensues, which may or may not be symptomatic over 
time. It may simply present as a palpable lump, which 
goes unnoticed until later detected as incidentalomas. 
They are most commonly found in the axillary regions 
but can also be found in the mediastinal, cervical, and 
internal mammary regions.14 Contralateral silicone-
related adenopathies are even rarer, and only a few cases 
have been documented in the literature.12 The primary 
difficulty is to differentiate them from infectious or neo-
plastic adenopathies.

Pathology and Dissemination Route
Silicone is known to be an inert synthetic polymer. 

Its inertia is limited when contained within its prosthetic 
shell.17 However, as described by Hausner et al,18 once the 
silicone passes through the shell of the prosthesis either 
when ruptured or by continuous perspiration, the silicone 

Takeaways
Question: How to differentiate a siliconoma from a 
tumor recurrence in a patient with breast prosthesis 
reconstruction? 

Findings: Analysis of the pathogenesis of the siliconoma 
and current tools for its identification.

Meaning: Radiological diagnostic tools can differentiate 
siliconomas from tumor recurrences. They do not require 
any follow-up or treatment unless they are symptomatic.

Fig. 1. Contrast enhanced breast MRI: contralateral nodule to the 
prosthesis in depth of parenchyma and adenopathy of the right 
internal mammary chain (white arrows).

Fig. 2. PET-CT: hypermetabolic tissue nodule at the right pectoral 
muscle level (white arrow).
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loses its inertia. Therefore, it enters the reticuloendothe-
lial system and migrates to different sites, where it causes 
inflammatory reactions in the form of granulomas or, 
as more recently reported, generalized, and poorly dif-
ferentiated autoimmune inflammatory reactions, called 
ASIA (autoimmune/inflammatory syndrome induced by 
adjuvants).19 For older implants like second generation, 
the leakage rate has been estimated to be approximately 
100 mg per year.20 It is well known that silicone can dis-
seminate either through the lymphatic or hematogenous 
routes. The migration of silicone through the lymphatic 
vessels is slow and can take up to 6–10 years to reach the 
lymph nodes.21 It explains the latency period between the 
implantation of prostheses and the onset of symptoms or 
incidental image findings. Remote localizations can be 
explained by the nonadherent characteristic of silicone, 
which facilitates its migration from one site to another. 
The migration to the axillary and the internal mammary 
chains is explained by the drainage of the breast. There 
are three drainage routes of the mammary gland: the axil-
lary ganglia, which represents the main drainage route 

according to Poirier,22 the internal mammary chain, and 
the supraclavicular region. Drainage blockage may result 
in retrograde flow to the liver. The main factor influenc-
ing the epidemiology of siliconoma and silicone-related 
adenopathy is the characteristics of the prostheses over 
the years. The second-generation prostheses, designed 
with very fine capsules and a more liquid gel, had a rup-
ture rate of around 60% and were responsible for a large 
number of siliconomas. The third-generation implants, 
the highly cohesive silicone gel implants available 20 
years ago on the market, were designed with higher 
viscosity gels with larger silicone particles and a multi-
layered capsule to prevent the “bleeding.”12,16,23,24 The 
last two generations of prostheses have been subjected 
to stricter regulations under the supervision of the FDA 
and American Society for Testing Methodology regard-
ing silicone cohesiveness and shell thickness.25 Even with 
recent improvements, rupture rates remain significant, 
with an estimated rupture rate of 3.8% at 6 years23 and 
23.7% at 10 years26 for Mentor implants. Our case is one 
of the rare cases of contralateral siliconoma formation in 
a patient with a new generation prostheses. In our depart-
ment, probably because of the regular follow-up intro-
duced for cancer patients, MRI for suspected cases of 
capsulitis and the resources available, an average of one 
case of silicone-related lymphadenopathy per month is 
observed. Therefore, the rate of siliconoma is supposedly 
underestimated due to limited access to care. No study 
has been done yet to evaluate their incidence, relation to 
rupture of healthy implants, or to the type or generation 
of implants used.

Diagnostic and Imaging Modalities
Despite increasingly efficient diagnostic tools, sili-

conoma diagnosis remains a challenge.
A precise diagnosis is essential because the results are 

crucial for the next steps of the treatment. Imaging plays 
a key role in the identification, tracking, and monitoring 
of this disease. Acute and chronic inflammation, benign 
focal masses of the breast, liponecrosis, and postopera-
tive changes can cause increased uptake of markers on 
a PET-CT and can easily lead to misinterpretation.27,28 
In many cases, these false-positive lesions can be differ-
entiated from cancer recurrence by comparison with 
typical appearances on other imaging modalities. In the 
early 1990s, Harris et al14 first described the increased 
echogenicity of free silicone within the parenchyma as a 
“snowstorm” (Fig. 5). The extracapsular silicone image 
varies on ultrasound,28 but the “snowstorm” is consid-
ered the most sensitive and specific sign.29 To highlight a 
silicone lymphadenopathy, ultrasound is more sensitive 
than MRI signal in a silicone-specific sequence.15,29 On 
the mammography, silicone granulomas may have dif-
ferent aspects, such as dense calcified nodules around 
the implant28 (Fig.  6). Axillary silicone-related lymph-
adenopathies can be seen in this modality. MRI is ideally 
performed in a silicone-sensitive sequence, which allows 
the highly sensitive identification of silicone within the 
implant but also, in the context of a rupture, extracapsu-
lar silicone.14,30 In the FDA recommendations for saline, 

Fig. 3. PET-CT: hypermetabolic tissue nodules (white arrows) in the 
right internal mammary chain and in the left breast.

Fig. 4. Ultrasound and needle-biopsy of an axilary siliconoma.
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silicone gel, and alternative breast implants issued in 
2006 and revised in 2019,31 a first ultrasound or MRI  is 
indicated  at 5–6 years after the initial implant surgery‚ 
and then every 2–3 years thereafter. The American 
College of Radiology recommends ultrasound first for 
evaluation of implant integrity, followed by MRI only if 
the ultrasound is equivocal,32 limiting further important 
costs often not covered by insurance.

An excisional biopsy is often necessary in combination 
with other modalities for definitive diagnosis. For palpable 
or subcutaneous siliconomas or silicone axillary lymph-
adenopathies, a fine needle aspiration under ultrasound 
control is sufficient. In case of migration of silicone into 
the mediastinal lymph nodes, the endobronchial ultra-
sound-transbronchial needle aspiration and/or mediasti-
noscopy are well-established techniques to evaluate them 
and acquire many samples. For internal mammary nodes, 
computed tomography-guided biopsy is recommended.33

Management and Treatment
The management of siliconomas and silicone-related 

lymphadenopathy and their treatment have been the sub-
ject of much debate. Often, unless a surgical indication 
is clear, suppressive therapy is tried either with long-term 
antibiotics or with corticosteroids.8,34

If they are not symptomatic or do not interfere with 
the diagnosis of tumor recurrence, they do not require 
resection and may be only observed. Although the opti-
mal treatment for the management of these granu-
lomatous lesions is surgical excision, this can lead to 
debilitating surgeries due to multistage silicone infiltra-
tion, often requiring reconstruction with autologous 
flaps. Management must be done on a case-by-case basis 
and depends on the oncological status of the patient. 
As a general rule, authors agree that the management 
depends on the symptoms and especially on whether or 
not the skin is affected by this inflammatory reaction. At 

the University Hospital in Lausanne (CHUV), there is no 
specific follow-up for silicone-related adenopathies. Even 
in the oncological setting, current radiological tools are 
specific enough to distinguish between tumor involve-
ment and silicone accumulation. In general, biopsies are 
performed on a case-by-case basis. If they reveal silicone, 
no further follow-up is done. The same is true for silicono-
mas found in the mammary gland, where, unless there is 
enlargement or complications, no follow-up or biopsy is 
performed. If they are asymptomatic, monitoring alone 
is recommended. In case of enlargement or significant 
inflammatory reaction, surgery is indicated if siliconomas 
are well delimited or in an easily accessible area. If it is dif-
ficult to access or if the patient is not eligible for surgery, 
corticosteroid treatment 0.5–1 mg per kg for 3 months 
may be considered as a first-line treatment to decrease the 
inflammatory flare-up and to alleviate associated pain. We 
prefer not to use long-term antibiotic treatments to avoid 
inducing resistance. Algorithms for siliconoma manage-
ment are summarized in Figures 7 and 8.

Fig. 6. Left mammogram (left mediolateral oblique view): round 
well-defined opacities evoking adenopathies.

Fig. 5. Typical “snowstorm” pattern in a right axillary silicone-related 
adenopathy.
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CONCLUSIONS
A multidisciplinary approach is essential for sili-

conoma management. Silicone dissemination from 
protheses is rarely responsible for systematic reactions 
but can be the cause of devastating surgeries. Currently, 
there is no explanation as to why some women develop 
them and others do not and why in some cases, they go 
unnoticed and in others they cause such severe skin dam-
age. Silicone-related lymphadenopathies do not require 
follow-up or special treatment unless it interferes with 
the diagnosis of tumor recurrence. Asymptomatic breast 
siliconoma can be monitored; however, symptomatic sil-
iconomas should be treated according to skin involve-
ment and the patient’s eligibility for intervention.
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