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                                                            Anaplastic large cell lymphoma (ALCL) can present with systemic disease or disease limited to the skin.1 Systemic ALCL is an aggressive disease, with advanced stage disease, B symptoms and extra-nodal disease commonly seen at presentation. ALCL can be subdivided according to the expression of Anaplastic Lymphoma Kinase (ALK),2 detectable immunohistochemically in 51–60% of cases.3,4 ALK expression is associated with chromosomal translocations, most commonly t(2;5), which creates an ALK-NPM fusion gene.3 ALK-positive disease is more common in younger patients and is associated with a superior prognosis, with 5-year overall survival of 71–79% compared to 15–46% in ALK-negative cases.3,4 Strong, uniform CD30 expression is a hallmark of ALCL, as distinct from peripheral T-cell lymphoma, not otherwise specified (PTCL, NOS), where staining is present in a proportion of cells and of variable intensity. Primary cutaneous ALCL is always ALK negative and typically presents with solitary or localized nodules or tumors. It has a superior prognosis, with a 5-year survival beyond 90%. Treatment with surgical excision or local radiotherapy alone generally results in long-term survival.5
Thirty-one cases of extra-nodal CD30 ALCL limited to the breast have now been described, 23 occurring in association with either saline and silicone implants, implanted for both cosmetic reasons and for breast reconstruction post-breast cancer surgery.6–10 A large, population-based study from the Netherlands has recently suggested an association between ALCL and breast prostheses.7 In contrast, five epidemiological studies, ranging in size from 2,171 to 24,558 patients (median 6,222), which have followed cohorts of women with breast implants, have not shown an increased lymphoma risk.11 The lack of strong epidemiological evidence makes a firm conclusion regarding the causative role of breast implants in this disease more difficult. Nevertheless, we believe there is strong clinical and pathological evidence for a causative role and the current lack of corroborative epidemiological data most likely reflects the extreme rarity of the disease. Recently, it has been suggested that there is a potential association between ALCL and textured (rather than non-textured) breast implants.12 A co-operative American Plastic Surgical group are currently undertaking a prospective assessment of the overall risk (www.plastic-surgery.org).
NHL of the breast is very rare, with lymphoma involving the breast accounting for approximately 0.04–0.5% of malignant breast tumors and 2.2% of extra-nodal lymphomas.13 Furthermore, more than 90% of these are of B-cell lineage. Of the less than 10% which are of T-lineage, most are peripheral T-cell lymphoma, not otherwise specified (PTCL-NOS).8 If the association between lymphoma and breast implants were purely co-incidental, one would expect the ratio of B-cell to T-cell lymphomas to be similar to that observed in women without implants, namely greater than nine to one. In fact, the ratio is reversed; of the more than 31 reported cases of primary breast lymphoma in close proximity to breast implants, only 3 are of B-cell origin.8
In addition to the likely etiological association, we and others8 believe that there is compelling evidence that primary ALCL arising in close proximity to breast implants represents a distinct clinico-pathological entity. Women with breast involvement as part of systemic ALCL typically present with a mass lesion. In contrast, women with breast implants generally present with implant-related symptoms, most commonly an effusion in the absence of a mass lesion (n=10). Roden et al. call this “seroma-associated primary anaplastic large cell lymphoma.”8 We would suggest the term “effusion-associated anaplastic large cell lymphoma” (ea-ALCL) given that the fluid is a malignant effusion rather than serum. In the 4 cases they describe, effusion aspirate specimens showed aggressive cytological features similar to those of systemic ALCL. Immunophenotypically, they were indistinguishable, with CD30 positivity and a T-cell phenotype, evidenced by CD3 and CD4 expression. Malignancy was confirmed by the presence of monoclonal TCR rearrangements and/or the demonstration of phenotypic aberrancy, including CD4 and CD8 co-expression. However, despite this, on histological examination of resected specimens, there was no evidence of tissue invasion, with lymphoma cells suspended in a serous/fibrinous background adjacent to the peri-implant capsule (Figure 1).
[image: ]

Figure 1.Schematic representation of effusion-associated anaplastic large cell lymphoma. The septated effusion is contained between the implant and the fibrous capsule which surrounds the implant. The malignant cells are contained within the effusion fluid and adherent to the fibrous capsule, within a sero-fibrinous exudate. There is no invasion beyond the fibrous capsule into the breast parenchyma.
An illustrative case was recently observed at our institution. The patient, a 45-year old woman who had had cosmetic breast implants performed for congenital breast hypoplasia, presented with an effusion four years after initial implantation. She subsequently underwent en bloc surgical removal of the intact saline implant and surrounding fibrous capsule six months after initial presentation. Histological examination revealed a pleomorphic infiltrate of large cells, suspended in a sero-fibrinous exudate adjacent to, but not invading the fibrous capsule (Figure 2). Moreover, a unique cell-line (TLBR-1) was created from cells cultured from the aspirated fluid, which is the first such line and closely recapitulates the clinical disease. The precise mechanism of lymphomagenesis in this condition is not clear. It has been shown that small amounts of silicone leak into surrounding tissues even when the capsule of the implant is intact; intracellular silicone can be found in macrophages within the reactive fibrovascular capsule that surrounds the implant. Additionally, saline implants are surrounded by an impermeable silicone elastomeric capsule.8 Silicone is immunogenic and has been shown to induce plasmacytomas in genetically predisposed mice.8 It is possible that chronic antigenic stimulation of T cells by silicone may be capable of inducing lymphoma in these rare cases. Hopefully, investigation of the TLBR-1 cell line will lead to further insights into the pathogenesis of this condition.
[image: ]

Figure 2.Top row – H&E x 40 and x 200 showing fibrous capsule and tumor cells within a sero-fibrinous exudate. Middle row: CD4 and CD8 at x 100, showing aberrant co-expression. Lower row: CD30 at x 100, showing strong membrane staining of the tumor, with no invasion into tissue. CD2 at x 100, showing aberrant loss of staining of tumor cells.
Of the 23 implant-associated cases of primary breast ALCL, the presenting clinical features are known in 18 and were heterogenous, most commonly peri-implant effusion (n=10), ranging in volume from 200–720mL. All patients were female, with a median age of 47 (24–87). Implants were performed for cosmetic reasons in 14 women and for breast reconstruction after surgery for breast cancer in 8. The reason was unknown in one. ALCL developed after a median time of seven years post-implant (range 1–23 years). All patients had surgical removal of the implant. Post-surgical treatment has been heterogeneous, including radiotherapy alone, combination chemotherapy, and combined chemotherapy and radiation. One patient8 declined post-surgical treatment and has not relapsed after 20 months of follow up. Eleven of 12 patients with follow-up details available are alive and disease-free.
The evidence to date clearly supports the contention that, unlike systemic ALCL, ea-ALCL is an indolent condition, with clinical behavior more analogous to primary cutaneous ALCL.8 However, follow up of patients is of limited duration, with a median follow up of 12 months (range 4–40 months) and longer follow up is required before we can confirm that these tumors behave in a truly indolent fashion. Intriguingly, the only patient known to have relapsed after treatment presented with a mass lesion, suggesting that in this single case,6 the pathobiology of the disease may have been different to those presenting with effusion alone. Taken together, we feel that ea-ALCL will not fit into the category of systemic ALK-negative ALCL and warrants its own separate categorization in the WHO classification.
Data on treatment modalities and outcomes is limited and evidence-based recommendations for treatment of an individual patient presenting with ea-ALCL cannot be made. However, given that the clinico-pathological features are most similar to primary cutaneous ALCL, we believe that it is most appropriate to treat patients with localized ea-ALCL along a similar paradigm to patients with cutaneous ALCL. In particular, aggressive systemic chemotherapy is likely unnecessary. However, when a patient presents with implant-associated ALCL where effusion is not the mode of presentation, particularly where there is a mass lesion, it is less certain that their disease will behave in an indolent fashion and more aggressive treatment may be appropriate. Given the lack of data, treatment decisions need to be individualized.
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