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Silicone implant and primary breast ALK1-negative  
anaplastic large cell lymphoma, fact or fiction? 
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Abstract: The safety of silicone-based implant for mammoplasty has been debated for decades. A series of anec-
dotal case reports and a recent epidemiological case-control study have suggested a possible association between 
silicone implant and the development of primary breast ALK1-negative anaplastic large cell lymphoma (ALCL), a 
rare type of peripheral T-cell lymphoma. In this report, we describe an additional case of primary breast ALK1- 
negative ALCL in the fibrous capsule and cystic fluid of silicone breast implant in a 58 year old woman who under-
went breast reconstructive surgery after lumpectomy for her infiltrating breast adenocarcinoma. Morphologically 
and immunohistochemically, the lymphoma cells may be confused with recurrent infiltrating breast adenocarcino-
ma or other nonhematolymphoid malignancies. Molecular studies were needed to determine T-lineage differentia-
tion of the malignant lymphoma cells. We will also review the case reports and case series published in the English 
literature and discuss our current understanding of silicone implant in primary breast ALK1-negative ALCL.
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Introduction

Primary breast lymphoma is uncommon, compris-
ing less than 1% of all primary breast malignan-
cies and about 2% of all extranodal nonHodgkin 
lymphomas [1, 2]. The majority of primary breast 
lymphomas are of B-cell origin, including diffuse 
large B-cell lymphoma, marginal zone B-cell lym-
phoma, follicle center cell lymphoma and other 
B-cell lymphoproliferative disorders [1-3]. Primary 
breast T-cell lymphoma is even rarer, comprising 
less than 10% of all primary breast non-Hodgkin 
lymphomas [1, 2, 4]. In fact, in a recent study by 
Lin YC et al, there was no single case of primary 
breast T-cell lymphoma in one of the largest series 
reported from Taiwan [5].

Silicone-based implant for breast augmentation 
is primarily used in women for cosmetic purpose. 
It has also been used in patients after lumpecto-
my or mastectomy for breast cancer [6]. The safe-
ty of this procedure has been debated for decades, 
particularly its association with connective tissue 
disorders. In the last decade or so, attention has 
been shifted to the long term effect of silicone 
implant on cancer development. A single epide-
miological study reported an increased risk of 

cancer death among women with silicone breast 
implants compared with women in the general 
population [7]. Several large epidemiological stud-
ies, however, have subsequently shown no evi-
dence of increased risk of developing malignancy 
in the breast or other tissues after breast aug-
mentation with silicone implant, perhaps with the 
exception of lung cancer [8-10]. 

ALK1-negative anaplastic large cell lymphoma 
(ALCL) is a rare peripheral T-cell lymphoma. 
Anecdotal case reports and a recent large retro-
spective epidemiological case-control study from 
Sweden have raised concern of silicone implant 
in the development of lymphoma [4, 11-21]. Here 
we describe another case of primary breast 
ALK1-negative ALCL in association with silicone 
breast implant and review the literature to dis-
cuss our current understanding of silicone 
implant in primary breast lymphomas.

Report of a case

The patient was a 58 year old woman with a 
history of small infiltrating ductal carcinoma 
(less than 5 mm in maximum diameter) of her 
left breast diagnosed in November 2002. She 
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staging bone marrow biopsy was negative for 
involvement by malignant lymphoma or meta-
static disease. She was treated with 6 cycles of 
CHOP (cyclophosphamide, adriamycin, vincris-
tine and prednisone) and had no evidence of 
disease 10 months after treatment. 

underwent lumpectomy followed by treatment 
with tamoxifen and cosmetic breast reconstruc-
tive surgery with a silicone-based saline-filled 
implant. About five and a half years following 
the surgery, she was found to have left breast 
swelling with a painless mass. Magnetic reso-
nance imaging (MRI) of the chest showed fluid 
collection around her implant.

Fine needle aspiration of the fluid around the 
breast implant showed large atypical mono
nuclear cells with irregular nuclear contours and 
prominent nucleoli in a background of small lym-
phocytes (Figure 1A), suspicious for recurrence of 
the patient’s infiltrating ductal carcinoma. The 
implant was then surgically removed and submit-
ted for pathological examination. The implant was 
grossly intact surrounded by a fibrous capsule. 
Sections of the cell block from the fine needle 
aspiration and the fibrous capsule both demon-
strated the presence of large atypical mononucle-
ar cells forming cohesive clusters (Figures 1B and 
1C), again raising the diagnostic consideration of 
recurrent breast adenocarcinoma.

Immunohistochemical stains were performed on 
the cell block as well as the seroma. The atypical 
mononuclear cells were positive for CD30, but 
negative for CD3, CD20 and CD45 (Figure 2). 
Epithelial membrane protein (EMA) was also posi-
tive (data not shown). The malignant cells are neg-
ative for keratin (AE1/AE3), S100, CD68, HMB45, 
CD5, CD79a, CD138, kappa, lambda, and ALK. 
Fluorescence in situ hybridization studies with the 
ALK breakapart probe was also negative for ALK 
gene rearrangement (data not shown). Even 
though immunostain for keratin was negative, the 
possibility of recurrent breast adenocarcinoma 
cannot be completely excluded because of the 
patient’s history and lineage non-specificity of 
CD30 and EMA. Therefore, molecular studies were 
performed and the results demonstrated mono-
clonal rearrangement of the T-cell receptor gamma 
gene without evidence of monoclonality of B cells 
(Figure 3). The morphologic, immunohistochemi-
cal and molecular findings support a diagnosis of 
ALK-negative anaplastic large cell lymphoma aris-
ing in association with silicone breast implant 
rather than recurrent infiltrating breast cancer or 
other nonhematolymphoid malignancies. 

Physical examination and computerized 
tomography scans showed no evidence of 
lymphadenopathy or organomegaly. A complete 
blood count with differential was normal. A 

Figure 1. Cytological and histological features 
of the primary breast ALK1-negative anaplastic 
large cell lymphoma from the fine needle aspirate 
smear (A, PAP staining, 40x), cell block (B, H&E 
staining, 40x) and fibrous capsule of the excision-
al biopsy (C, H&E staining, 40x). The lymphoma 
cells are large with irregular contours and promi-
nent nucleoli that are often arranged in clusters 
and sheets in the fibrous capsule. 
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augment breasts for cosmetic reason and some 
were performed post mastectomy or lumpec-
tomy in patients with breast cancer. The safety 
of this product has been debated for decades. 
Early studies suggested an association between 
silicone breast implant and chronic connective 

Discussion

More than 1 million mammoplasty procedures 
have been performed in the United States since 
the silicone-based implant was first marketed 
in 1962. Most procedures were performed to 

Figure 3. Polymerase chain reaction analysis demonstrated monoclonal rearrangement of the T-cell receptor 
gamma gene (A), but not the immunoglobulin heavy chain gene (B) using kits from InVivoScribe Technologies 
(San Diego, CA).

Figure 2. The malignant lymphoma cells are negative for CD45 (A), CD3 (B), CD20 (C), 
butpositive for CD30 (D) as shown by immunohistochemical stain using Dako Auto-
stainer (magnification, 40x).
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implant-related symptoms with or without a 
mass lesion, with seroma as the most common 
presentation. This unusual presentation indi-
cates the importance of careful pathological 
examination of tissues removed for implant-re-
lated complications. In implant-associated pri-
mary breast ALCL, both sides are equally affect-
ed, which is different from the reported 
predilection for involvement of the right breast 
by other types of primary breast lymphomas. 
The age of patients with implant-related ALCL 
ranged from 24 to 87 years, and lymphoma 
developed 1 to 23 years after mammoplasty sur-
gery. Slightly more than half of the procedures 
were performed for cosmetic reason, while the 
remainders were for breast cancer (Table 1). 

The lymphoma cells in primary breast ALCL with 
or without association of silicone implant were 
morphologically similar. The lymphoma cells 
demonstrate bulky eosinophilic to amphophilic 
cytoplasm, and the nuclei are large and pleo-
morphic with vesicular chromatin and promi-
nent nucleoli (Figure 1). Mitoses are frequently 
seen, and the proliferation index in cases 
assessed with Ki6-7 is high (>80% in the cases 
examined). Like nodal ALCL, these cells tend to 
form cohesive sheets in the fibrous capsule of 
the silicone implant, mimicking invasive carci-
noma. Horseshoe-like hallmark cells may also 
be seen. There was no skin involvement in all 
reported cases. The lymphoma cells are also 
present in the fluid collection surrounding the 
intact or leaky implant. 

Immunohistochemically, primary breast ALCL 
cells are uniformly and strongly positive for  
CD30 with both membrane and Golgi staining 
(Figure 2), and are mostly positive for EMA in the 
cases evaluated. Most cases demonstrated 
expression of at least one T-cell marker, such as 
CD3, CD4, CD5, CD7 or CD43, a feature that can 
be used to distinguish ALCL from recurrent infil-
trating breast adenocarcinoma and other non
hematolymphoid malignancies. TIA1, cytotoxic 
granule protein, is positive in a subset of cases 
examined. However, molecular studies to demon-
strate clonal rearrangement of the T-cell receptor 
gene are essential to confirm the diagnosis. 
Except for one, all primary breast ALCL demon-
strated clonal rearrangement of the T-cell recep-
tor gene in the cases analyzed (Figure 3). 
Immunoglobulin heavy chain gene rearrange-
ment is not present. ALK1 expression was absent 
in all ALCL associated with silicone breast implant 

tissue disorders because implant recipients 
produced autoantibodies against silicone. 

The risk of developing cancer in breast and 
other tissues has been the focus of attention 
the last decade or so because a retrospective 
epidemiological study reported a higher risk of 
cancer-related death among women with sili-
cone breast implants compared with women in 
the general population [7, 8]. However, subse-
quent large epidemiological studies demon-
strated no evidence of increased cancer risk in 
association with silicone breast implant. In fact, 
the standard incidence rate for breast cancer is 
lower in silicone breast implant recipients than 
in the general population [9, 10]. There might 
be a slightly increased risk of lung cancer in the 
recipient population, which may have been 
related to other factors such as history of smok-
ing and urban indwelling environment rather 
than silicone breast mammoplasty per se. 

The possible association between silicone 
implant and primary breast nonHodgkin lympho-
ma was first suggested by Duvic et al in 1995 
[24]. The authors reported three cases of cutane-
ous T-cell lymphoma (CTCL) in association with 
breast implant. However, CTCL is such a common 
cutaneous lymphoma that reporting of 3 cases 
among the more than 1 million breast implant 
recipients could have been coincidental. 

ALK1-negative ALCL is a rare peripheral T-cell 
lymphoma and a provisional entity in the most 
recent WHO classification of hematolymphoid 
neoplasms. The first case of ALCL in associa-
tion with a saline-filled breast implant was 
reported by Keech and Creech in 1997 [14]. 
The patient was 41 year-old white female who 
developed ALCL 5 years after cosmetic silicone 
breast augmentation for postpartum mammary 
hypoplasia. ALK1 expression was not described. 
She was successfully treated with chemothera-
py without evidence of recurrent disease. 
Among the 30 cases of primary breast ALCL 
reported in the English literature so far, 22 of 
them were associated with silicone-based 
implant, including the case reported here and 
one large series from Sweden (Table 1). 

Primary breast lymphoma typically presents with 
a mass lesion, including primary breast ALCL not 
associated with silicone implant. Most patients 
with primary breast ALCL associated with sili-
cone implant, however, presented with 
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this possible link is unknown. Chemotherapy 
for breast cancer has been shown to increase 
the risk of secondary cancer development, 
such as Hodgkin lymphoma and myeloid neo-
plasm. Less than half of the silicone-associated 
primary breast ALK1-negative ALCL had the 
mammoplasty performed after lumpectomy or 
mastectomy of breast cancer. It is unlikely that 
these lymphomas are due to chemotherapy for 
the underlying breast cancer. Silicone has been 
shown to incite chronic inflammatory response 
with production of autoantibodies. Since chronic 
inflammation has been associated with devel-
opment of malignant lymphomas, such as H. 
pylori infection in gastric extranodal marginal 
zone lymphoma and hepatitis C infection in 
marginal zone B-cell lymphoma, it is possible 
that chronic inflammatory stimulation may be 
related to the increased risk of development of 
primary breast ALK1-negative ALCL in silicone 
implant recipients. 

It should be noted the wide range of odds ratio in 
the retrospective case control study by de Jong 
et al [23]. 5 of the 11 primary breast ALK1-
negative ALCLs had no history of silicone breast 
implantation [23]. One of the patients developed 
ALCL 1 year after cosmetic implantation. These 
facts also raise the possibility of random asso-
ciation between silicone implant and primary 
breast ALK1-negative ALCL. Further studies are 
necessary to confirm or repute the causal asso-
ciation between silicone implant and primary 
breast ALK1-negative ALCL. Laboratory investi-
gation is also needed to identify the underlying 
molecular mechanism, particularly the role of 
chronic inflammatory stimulation in lymphom-
agenesis, if the association does exist.

Please address all correspondences to: Shiyong Li, 
MD, PhD, Department of Pathology and Laboratory 
Medicine, Emory University Hospital F143D, 1364 
Clifton Road NE, Atlanta, GA 30322, USA. Tel: 1-404-
712-5456; Fax: 1-404-712-0819; E-mail: sli2@
emory.edu
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