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SUMMARY
The main concern after breast augmentation with 
silicone injection is that silicone granulomas make 
it difficult to detect breast cancer. A case of breast 
cancer was diagnosed using colour Doppler ultrasound 
(CD) to detect an non- palpable mass not presenting 
as a hypoechoic mass lesion. An 83- year- old woman 
was incidentally found to have a lesion in her right 
breast, which was injected with silicone, showing 
18F- fluorodeoxyglucose (FDG) uptake; the lesion was 
suspected to be breast cancer or silicone granuloma. 
A mass at the FDG uptake site was not detected on 
ultrasonography (US); however, observation using CD 
revealed a slightly hypoechoic area with hypervascularity. 
Core needle biopsy showed invasive ductal carcinoma. 
Patients in whom US does not reveal lesions after breast 
augmentation with silicone injection should undergo 
CD to detect hypervascularised tissue. To prevent false- 
negative biopsy results, CD is essential to detect cancer 
at suspected sites.

BACKGROUND
Breast augmentation with silicone injection, 
performed in the 1950s and 1960s, is currently 
prohibited due to safety concerns.1 2 However, 
there are still a certain number of elderly people 
who underwent breast augmentation with silicone 
injection. Some reports show that breast cancer 
arises after breast augmentation with silicone injec-
tion. Common screening methods, including palpa-
tion, mammography (MMG) and ultrasonography 
(US), are ineffective for detecting breast cancer 
due to the influence of silicone granulomas, which 
makes diagnosis challenging.1 US findings for breast 
cancer with mass lesions are usually visualised as 
hypoechoic masses. The presence of hypervascular 
areas on colour Doppler ultrasound (CD) suggests 
malignant tumours.3 In this case, a lesion showing 
18F- fluorodeoxyglucose (FDG) uptake was inci-
dentally identified by FDG- positron emission 
tomography/CT (PET/CT) after breast augmenta-
tion with silicone injection; however, the tumour 
was not palpable and US did not show any mass 
lesion. A slightly hypoechoic area showing hyper-
vascularity was observed on CD; thus, core needle 
biopsy was performed and early stage breast cancer 
was diagnosed.

CASE PRESENTATION
The patient was an 83- year- old postmenopausal 
woman with a paternal family history of gastric 

cancer. The patient had a history of colon cancer 
and Hashimoto’s disease. She underwent breast 
augmentation with silicone injection approximately 
60 years ago and underwent surgery for colon 
cancer approximately 1 year ago. A PET/CT was 
done to detect colon cancer recurrence. During this 
time, a lesion showing FDG uptake was incidentally 
detected in her right breast and was suspected to 
be breast cancer (figure 1A,B). Diffuse undulations 
were palpated on both sides of the breast, which is 
consistent with the influence of breast augmentation 
with silicone injection; however, no apparent mass 
was palpated near the FDG uptake area. MMG 
was not performed considering breast augmenta-
tion surgery. US did not show a clear hypoechoic 
mass lesion at the site corresponding to the FDG 
uptake site, but careful observation using CD 
revealed a slight hypoechoic area with hypervascu-
larity (yellow lesion in the schematic) (figure 2A,B). 
An US- guided core needle biopsy was performed 
(figure 2C,D), and invasive ductal carcinoma (IDC) 
was diagnosed based on the histological findings. 
Two punctures were made at the 12 o’clock posi-
tion of the right breast, and cancer tissue was 
detected in both needle biopsy specimens. Immuno-
histochemical staining revealed positive expressions 
of oestrogen receptor and progesterone receptor. 
The human epidermal growth factor receptor-2 
(HER-2) expression score was 2+, but in situ hybri-
disation showed no amplification of the HER2 
gene. US also revealed multiple hypoechoic masses 
with no vascularity in her right breast, near the FDG 
uptake site based on PET/CT images (red lesions in 
the schematic) (figure 2A,E). Silicone granulomas 
were suspected; thus, additional core needle biop-
sies were performed on one of the mass lesions (red 
lesions in the schematic) to rule out breast cancer. 
As expected, the diagnosis was silicone granuloma. 
PET/CT revealed the absence of axillary metastasis 
and distant metastasis, and revealed the maximum 
lesion diameter to be 25 mm. Thus, the diagnosis 
was classified as stage IIA IDC (cT2N0M0) based 
on the eighth edition of the Union for International 
Cancer Control tumour–node–metastasis classifi-
cation of malignant tumours. Right mastectomy 
and sentinel lymph node biopsy were performed. 
Postoperative pathological findings confirmed that 
the tumour was IDC with an infiltration diameter 
of 29 mm. Therefore, the final diagnosis was stage 
IIA IDC (pT2N0M0). Macroscopic findings of the 
resected specimen revealed multiple silicone gran-
ulomas on the dorsal side of breast cancer mass 
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(figure 3). Histological findings showed that extensive granu-
lomas were present in the mammary tissue surrounding or within 
the tumour, consistent with postsilicone injection findings. No 
axillary lymph node metastases were observed, but macrophage 
aggregation was prominent; this may have been due to the sili-
cone injection.

OUTCOME AND FOLLOW-UP
Approximately 2 months have passed since the operation. The 
patient is currently undergoing adjuvant endocrine therapy with 
no apparent recurrence.

DISCUSSION
This case highlights two important clinical issues. First, in cases 
in which US does not show any mass after breast augmen-
tation with silicone injection, CD should be used to detect 

hypervascularised areas. Second, to prevent false- negative biopsy 
results, it is important to perform CD to identify hypervascular-
isation that suggests cancer at suspected sites.

US usually shows breast cancer with mass lesions as hypoechoic 
masses. In this case, plain CT (figure 1B) and macroscopic find-
ings of the resected specimen revealed that the breast cancer had 
a usual mass lesion. Therefore, if it were not for the silicone 
injection, the lesion was more likely to be palpable and appear 
as a hypoechoic mass. However, the lesion was not visualised 
as a hypoechoic mass. This may be due to the strong reflection, 
refraction, reverberation and attenuation of the ultrasonic beam 
resulting from fibrosis and silicon granulomas.1 In contrast, the 
FDG uptake site on PET/CT, that is, the site where the lesion 
was considered to be present, was carefully checked using CD 
to identify hypervascularisation. The extent of vascularisa-
tion in and around lesions is helpful in distinguishing between 
benign and malignant tumours.3 Although in this case, the site of 
FDG uptake was a non- mass lesion, a slightly hypoechoic area 
compared with the surrounding area, suggesting that a biopsy 
was required. This is the first report of breast cancer diagnosed 
through biopsy of a non- palpable, non- hypoechoic mass lesion 
with hypervascularisation after breast augmentation.

When a significant uptake of FDG is observed in the breast, 
the positive- predictive value for breast cancer is very high at 
96.6%.4 Therefore, the lesion in this case was expected to be 
malignant. In contrast, FDG can also be taken up in case of acute 
and chronic inflammation, physiological lactation and benign 
localised breast masses, such as silicone granulomas, fat necrosis, 
fibroadenoma and postoperative changes.5 Several reports have 
shown that silicone granulomas show significant FDG uptake 
after breast augmentation,6 7 and FDG- uptake silicone granu-
lomas were considered to be a differential diagnosis in this case. 
However, multiple non- vascular, hypoechoic masses without 
FDG uptake were also noted. In contrast, no hypoechoic mass 
was observed at the FDG uptake site. The hypoechoic masses 
seen were probably silicone granulomas, but to rule out breast 
cancer, an additional core needle biopsy was performed on 
one of the hypoechoic masses and were confirmed as silicone 
granulomas. Furthermore, the silicone granulomas in this case 

Figure 1 A lesion showing 18F- fluorodeoxyglucose uptake is 
observed in the right breast (A). A mass lesion is observed at the same 
site on plain computed tomography (B).

Figure 2 A schematic of ultrasonography findings (A). A slight 
hypoechoic area with hypervascularity (yellow lesion) is observed (B). 
An ultrasonography- guided core needle biopsy was performed (yellow 
lesion) (C, D). Multiple very hypoechoic masses without vascularity (red 
lesions) are observed (E).

Figure 3 Macroscopic findings of the resected specimen (white 
arrowheads indicate the tumour) showing multiple silicone granulomas 
on the dorsal side of the breast cancer mass lesion.
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showed no vascularity; the absence of vascularisation suggests 
a non- malignant mass.8 Therefore, in patients who have under-
gone silicone injection, it is necessary to ensure that the site of 
core needle biopsy corresponds to the FDG uptake site. Without 
the accurate identification of the cancer site on US, only silicone 
granulomas can be diagnosed; the cancer site cannot be accu-
rately biopsied, and the cancer cells may go undetected, espe-
cially in cases of non- palpable lesions.

Stereotactic- guided biopsy was reported to be useful for breast 
cancer diagnosis after breast augmentation with silicone injec-
tion when lesions are unidentifiable via US.9 It is common to 
not perform MMG after breast augmentation surgery due to 
quality control issues in screening for breast cancer and possible 
damage to the insertion. MMG findings are less likely to indi-
cate mammographic abnormalities in the absence of any phys-
ical findings.8 However, while a history of silicone granulomas 
secondary to silicone injection may pose some difficulty, MMG 
cannot be considered ineffective. Therefore, for a quicker and 
more straightforward diagnosis, performing MMG should have 
been considered in this case. In addition, contrast- enhanced 
MMG may also have been effective for assessing breast vascu-
larity in this case. Contrast- enhanced magnetic resonance 
imaging (MRI) may also be effective in detecting breast cancer 
after breast augmentation.10 However, even though the MRI 
findings strongly indicate the presence of cancer, a biopsy should 
be performed to confirm the diagnosis of cancer. Breast biopsy, 
most commonly performed under US guidance, is important to 
identify breast lesions on US. Although MRI- guided biopsies 
may be useful for diagnosing cancer after breast augmentation,11 
this technique is only available in a limited number of facili-
ties. In this case, because the lesion had already been identified 
on US, breast cancer was diagnosed using minimally invasive 
techniques.

In conclusion, CD should be actively used to detect hypervas-
cularised areas to prevent false- negative biopsy results, especially 
when no lesions are detected on US. While CD was helpful in 
this case and is increasingly suggested as a relatively straightfor-
ward adjunct in complex and challenging cases, it may not be 
applicable to all cases; further research on its value is required. 
Breast augmentation with silicone injections is no longer 
performed and only the elderly has undergone this method 
in the past, however similar problems are expected to arise in 
case of silicone breast implant (SBI) injury. SBI is widely used 
for breast augmentation and breast reconstruction. In this case, 
breast cancer was incidentally found by PET/CT, but the lesion 
was initially non- palpable and asymptomatic, thus, making it 
difficult to detect breast cancer by US screening alone. Breast 
cancer screening using MMG may be required even after breast 
augmentation, but due care must be taken during the examina-
tion. Furthermore, PET/CT and MRI are not commonly used in 
screening for breast cancer, but these methods may be consid-
ered after breast augmentation, especially when lesions are not 
palpable or easily visible on US.

Learning points

 ► Silicone granulomas after breast augmentation using silicone 
injection make it difficult to detect breast cancer.

 ► When ultrasonography does not show any mass lesion, 
colour Doppler ultrasound should be used to detect 
hypervascularised areas.

 ► To prevent false- negative biopsy results, it is important to 
use colour Doppler ultrasound to identify cancer at suspected 
sites.
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