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Internal mammary lymph node siliconoma in absence of
prosthesis rupture: a case series that raises concern for potential
risk of overdiagnosis
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Background: Silicon migration after rupture is an adverse event of breast implant, whose risk increases
with the aging of prosthesis. The exact prevalence of this complication remains unclear and reported data
are inconsistent. In addition, microscopic diffusion of silicone gel through intact implant, known as gel
bleeding, might verify thus complicating diagnosis. Although high cohesive gel has reduced the occurrence
of gel bleeding, this phenomenon is still possible and its occurrence rate remains underestimated. If silicon
droplets migrate in locoregional lymph node, a swelling that mimics recurrence can arise. Therefore, a risk
of overdiagnosis is possible when clinicians rely only on imaging techniques. The aim of this study is to
evaluate the actual prevalence of metastasis in internal mammary lymph node IMLN) in presence of PET
positive uptake and no prosthesis rupture.

Methods: We retrospectively evaluated our patient’s records and selected those with intact breast implants
and suspected relapse in IMLN that underwent biopsy, either surgical or imaging guided. All patients
performed PET/CT scan showing pathological uptake in IMLNSs. A breast magnetic resonance (MRI) or
ultrasound (US) imaging confirmed a suspicious adenopathy and excluded prosthesis rupture. From 2015 to
2019 a total of nine patients underwent biopsy of the IMLN and only six of them met inclusion criteria.
Results: Four biopsies were CT-guided, two were surgical. Three patients (50%) were diagnosed with
breast cancer relapse while two (33.3%) were found with siliconoma and one (16.7%) was inflammatory.
Conclusions: Siliconoma can occur even without evidence of capsule rupture, challenging the clinicians
and leading to a risk of relapse over diagnosis. Echographic, MRI and nuclear medicine imaging criteria may
be not sufficient in differential diagnosis. To overcome the issue, we suggest introducing into the clinical

practice the biopsy of suspicious enlarged IMLN with minimally invasive technique.
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Introduction
Background

Siliconoma is a foreign body reaction caused by migration
of silicone particles to surrounding or distant tissues,
potentially affecting also the lymph nodes. Breast implant
rupture represents the main cause of this phenomenon,
with a 15% of occurrence between the third and tenth year
after surgery (1). Together with the rupture, microscopic
silicone droplets can filter through intact implant surface,
a phenomenon known as “gel bleeding”. Use of high
cohesive gel apparently solved this issue reaching better
aesthetical result together with the maintenance of shape
and upper pole fill in comparison to older gel prosthesis.
Indeed, no gel bleeding has been reported since the
introduction (2,3). Nevertheless, gel bleed has been
demonstrated to occur also in high cohesive implants
in experimental model. Lourenco et 4/. showed that a
passage of silicone is present (1.0444 mg/cm’/week in
smooth models and 0.3377 mg/cm’/week in textured one)
after conventional sterilization processes (4). In 2006,
Prantl demonstrated the presence of silicone particles
inside vacuolated macrophages contained in capsular and
pericapsular tissue of 24 female patients with high cohesive
implants (5). Despite magnetic resonance has the highest
sensitivity and specificity in diagnosing the prosthesis
rupture, the vast majority of gel bleed cases are undetectable
even with this technique (6,7).

Routine biopsy of internal mammary lymph node
(IMLN) during extended radical mastectomy was
abandoned in 1970s mainly because of high complication
rate and increased operative time with no survival benefit
(8,9). Moreover, isolated IMLN involvement occurs only in
0.1% of cases and therefore is extremely rare (10). For those
reasons, assessment of IMLN had a decreasing role in breast
cancer staging evaluation. According to the latest clinical
practice guidelines from the National Comprehensive
Cancer Network (NCCN) if biopsy cannot be safely
obtained but clinical evidence is strongly supportive of
recurrence, treatment may commence based on receptor
status of the primary tumor (11,12). Thus, it is clear how
a diagnostic pitfall may arise if newly isolate IMLN node
swelling is detected during breast cancer follow-up and
no histological diagnosis is performed. Here, we reviewed
our internal patient records and selected those women
diagnosed with breast cancer who underwent mastectomy
and subsequent prosthesis implant. We highlight that
patients who relapsed with a siliconoma diagnosis were
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scanned with MRI to confirm implant integrity. We arise
a diagnostic dilemma in the evaluation of breast cancer
relapse since a consistent proportion of patients in our
hospital were diagnosed with a siliconoma, which should be
a rare adverse event when breast implant is intact.

Objectives

We aim to estimate the actual prevalence of metastatic
IMLN adenopathy in presence of intact high cohesive
breast implant and suspicious node swelling at imaging in
patients with previous breast cancer experienced in our
hospital. The main objective of this study is to explore the
concrete risk of incurring in nodal relapse overdiagnosis
revising the cases in which histological specimen was
obtained. We present the following article in accordance
with the AME Case Series reporting checklist (available at
https://dx.doi.org/10.21037/gs-20-860) (13).

Methods

In this retrospective observational study, we analyzed our
internal electronic patient records and selected those with
radiological suspected relapse in IMLN who previously
underwent mastectomy and subsequent prosthesis implant
for breast cancer. Exclusion criteria were prosthesis
substitution or rupture, metastasis from other tumor and
incomplete data with a threshold of 90%. Absence of
prosthesis rupture was verified using magnetic resonance
(MRI) or ultrasound (US) imaging techniques. From 2015
to 2019 we collected nine patients, three were excluded
while six met our criteria. All of the selected patients
underwent mastectomy with subsequent reconstruction
using high cohesive gel breast implants between 1998 and
2017, three were bilateral.

During follow up, a PET positive IMLN swelling
without evidence of prosthesis rupture (Figure 1) was noted.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This
retrospective study was approved by Institutional Review
Board of Humanitas clinical and research hospital (approval
No. BSIL1) and informed consent was obtained from each
patient enrolled.

Statistical analysis

Due to few number of patients, only descriptive analysis
was performed. All statistical analyses were conducted using

Gland Surg 2021;10(7):2123-2129 | https://dx.doi.org/10.21037/gs-20-860


https://dx.doi.org/10.21037/gs-20-860

Gland Surgery, Vol 10, No 7 July 2021

Figure 1 PET/CT scan showing pathological uptake of IMLN.
PET/CT, positron emission tomography/computed tomography;
IMLN, internal mammary lymph node.

IBM SPSS Statistics V22.0.

Results

Clinical characteristics of patients are reported in Table 1,
laboratory results in Table 2. Mean age at diagnosis of
IMLN adenopathy was 47+7.15 months and mean time
from surgery to biopsy was 84.21+82.83 months. All of
the patients were asymptomatic. Four biopsies were CT-
guided (Figure 2), while two were performed under general
anesthesia. Only three out of six specimens were metastatic
(50%), two were siliconomas (33.3%) (Figure 3) and the
remaining presented a reactive lymphoid hyperplasia that
was consistent with nonspecific inflammatory reaction
(16.7%). Of note, all the patients with histological diagnosis
of siliconoma previously underwent MRI scan that
confirmed implant integrity (Figure 4).

Discussion

CT/PET scan and MRI are routinely used to assess tumor
recurrence with sensitivity, specificity and accuracy values
of 100%, 72%, 84% and 79%, 94%, 88%, respectively (14).
However, low specificity of CT/PET scan may lead to
false positive due to other non-neoplastic causes such as
nonspecific inflammation or silicone migration in lymph
nodes. Based on the available literature, differential
diagnosis between relapse and foreign body reaction is easily
possible with MRI in presence of either implant rupture or
visible extravasation of silicone material nearby prosthesis
plus lymph node swelling (15,16). Nevertheless microscopic
silicone leakage through intact outer shell occurs, which
is usually referred as “gel bleeding”. It represents an

© Gland Surgery. All rights reserved.

2125

underestimated complication of breast prosthesis, mainly
because it results undetectable at MRI if is not extensive
in surrounding tissue (6,7,17). Indeed Di Benedetto et al.
in 2006 compared three different imaging technique for
detection of implant rupture, including MRI. Surgical
removal was performed in eighty-two implants and those
with silicone gel layer outside prosthesis without envelope
rupture were categorized as “normal”, suggesting that gel
bleeding is not reported as frequent as it should be (18).

Moreover, there are some evidences of silicone migration
to regional lymph node even when macroscopic rupture
is not evident. In 2005, Katzin er 4/. obtained biopsies of
regional lymph nodes from 96 patients, including IMLN,
and compared histological results with samples from
12 patients without breast implant. As result, 91% of
patients with breast implant had evidence of silicone
adenopathy in comparison of none in control group.
Interestingly, only 49% of implants had visible evidence of
rupture (19). However, time from insertion of first known
implant ranged from 1 to 30 years and therefore non-high
cohesive gel models may be included. In addition, lymph
nodes were analyzed as a whole and no information on
single stations are available. With the introduction of new
cohesive gel implants, gel bleeding has not been found (2).
Nevertheless, in 2006 Prantl et 2/. demonstrated the
presence of vacuolated macrophages containing silicone in
capsules even with new generations prosthesis (5).

Diagnosis of silicone-induced adenopathy through
MRI is held with sensitivity and specificity of 20% and
100%, respectively. In this complex scenario, false negative
frequently are identified (20), therefore damaging patient’s
management. Our results confirm these findings, as both
patients with silicone-induced adenopathy performed MRI
that did not ruled out the complication.

According to the latest European Society for Medical
Oncology (ESMO) guidelines, biopsy of relapsing lesion
should be carried out when technically feasible (21).
Therefore is possible to assume that in case of impossibility
to perform biopsy, other diagnostic methods for breast
cancer relapse should be applied. Surgical biopsy of IMLN
can be performed through the previous mastectomy incision
or, when not possible, using an additional one over related
intercostal space, as described by Sacchini e 4/. (22). Having
said that, presence of prosthesis may lead to extremely
complex procedure with high risk of rupture or damage
to breast implant. Moreover, when additional incision is
needed, the aesthetical result is compromised. However
image-guided biopsy overcome these limitations, it comes
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Table 1 Clinical characteristics of patients

Patient No.

Characteristic

1 2 3 4 5 6
Months postop 71.59 90.68 31.87 35.19 245.6 30.16
Age at biopsy 42 50 49 42 59 40
Mastectomy side Left Right Right Left Left Bilateral
pT 2 4 2 2 1a 1c
pN 2a 1a 1a 2a 1a 0
pM 0 0 0 0 0 0
Stage 1A B 1B A A 1A
G 3 2 3 2 2 3
ER + + - + + -
PgR + + - + + -
ERBB2 1+ 3+ 3+ 1+ N/A 1+
Ki67 15% 14% 35% 20% 30% 85%
Breast implant side Bilateral Right Right Bilateral Right Bil
IMLN biopsy side Left Right Right Right Left Right
Type of biopsy CT-guided CT-guided Surgical CT-guided CT-guided Surgical
Result Metastasis Metastasis Metastasis Siliconoma Siliconoma Inflammatory
TNM and staging in accordance with 8th edition of TNM staging system for breast cancer. “+”, presence of the receptor; “~”, absence of the

receptor. pT, pathological tumor stage classification; pN, pathological nodal stage classification; pM, pathological distant metastases; G, grading;
ER, estrogen receptor; PgR, progesterone receptor. ERBB2, human epidermal growth factor receptor 2; IMLN, internal mammary lymph node.

Table 2 Laboratory results of patients

Patient No.

Variable Range

1 2 3 4 5 6
Leukocytes (10°/mm? 2.7 4.8 5.7 43 6.7 6.9 4.0-10.0
Erythrocytes (10%/mm?®) 4.0 4.4 4.6 4.0 4.6 45 4.2-5.4
Hemoglobin (g/dL) 12.2 13.0 13.2 12.3 14.2 12.3 12.0-16.0
Hematocrit (%) 37.1 38.6 40.3 36.6 40.6 36.7 37.0-47.0
MCV (fL) 92.9 88.6 88.2 91.7 87.5 81.9 82.0-95.0
Platelets (10%/mm?) 166 226 214 221 266 206 130-400
Neutrophiles (%) 47 60 62 59 51 66 50-75
Lymphocytes (%) 32 31 29 28 38 28 20-45
Monocytes (%) 13 8 8 8 9 5 2-10
Eosinophils (%) 5 1 1 4 1 1 0-6
Basophiles (%) 3 1 0 1 0 0 0-1
INR 1.13 0.98 0.99 1.12 0.95 1.12 0.90-1.18
PTT 1.30 0.97 0.96 0.95 1.00 0.88 0.81-1.20

MCV, mean corpuscular volume; INR, international normalized ratio; PTT, partial thromboplastin time.
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Figure 2 CT-guided biopsy. All of our patients experienced no

complications after procedure. CT, computed tomography.
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Figure 3 Histologic examination at hematoxylin and eosin staining
revealed the presence of Langhans giant cells (black arrow) and
foreign-body giant cells (arrowhead) typical of a foreign body

granuloma.

Figure 4 MRI with enlarged internal mammary lymph node
(double arrowhead) and normal breast implant with radial folding

(white arrow). MRI, magnetic resonance imaging.

with high risk of pleural (5.1%) or internal mammary
vessels lesion (9.1%) (23). In addition, this anatomical site
is affected as isolated secondary site in 0.1% of cases, with
no more than 5% of all breast cancers reported having it as
exclusive draining site (10).
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These data confirm the trend of clinicians to extensively
make use of imaging techniques to diagnose breast cancer
recurrence occurring in infrequent and difficult to access
site as IMLN.

Based on this information, is clear how a CT/PET
positive lymph node swelling may be misinterpreted as
relapse in a patient who underwent mastectomy with
subsequent breast implant and no evidence of rupture at
MRI unless further histological examination is performed.
According to our findings, only 50% of IMLN swelling was
metastatic and this result is consistent with a previous finding
from Long et a/. in 2011. They performed biopsy using
video-assisted thoracoscopic surgery (VATS) and found that
40% of biopsies were positive (24). Interestingly this author
suggested a minimally invasive technique with extremely low
complication rate leading to stage migration, thus allowing
proper treatment. In order to reduce trauma from general
anesthesia and double lumen-ventilation, a tubeless technique
with loco-regional anesthesia may be feasible (25).

"To our knowledge, this is the first evidence in literature
describing silicone-based IMLN adenopathy without
evidence of rupture in new cohesive gel implants. Although
high sensitivity, CI/PET scan may lead to false-positive
uptake in siliconoma of lymph nodes due to low specificity
of this technique. MRI is the gold standard for the diagnosis
of prosthesis rupture, however capability in detecting
gel bleed is limited and therefore underestimation of
this complication occurs. Even if designed to limit the
phenomenon, passage of microscopical silicone droplet
trough intact shell in cohesive gel implants is possible and
subsequent spread to lymph node may occurs. Current
guidelines allow physicians to diagnose and treat recurrence
in absence of pathologically proven histology, but even a
high clinical suspicion is not a certainty and biopsy should
be performed to avoid unnecessary therapies. Nowadays
diagnosis can be safely performed using minimally invasive
procedure such as VATS or imaging-guided biopsy.
The evidence of this study, however, is limited by the
retrospective nature and the small sample used. Therefore,
further research is needed to clarify this phenomenon.
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