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Breast implant–associated anaplastic large cell lymphoma (BIA-ALCL) is a recently described form of T-cell non-Hodgkin
lymphoma now formally recognized by the World Health Organization classification of lymphoid neoplasms. The
disease most often presents with a delayed seroma around the breast implant, almost exclusively with a textured
surface, andmanifests with breast pain, swelling or asymmetry, capsular contracture, but can also present with a breast
mass, and lymph node involvement. The prognosis of BIA-ALCL is favorable compared with many other subtypes of
systemic T-cell lymphoma; however, unlike other non-Hodgkin lymphomas, complete surgical excision for localized
disease is an important part of the management of these patients. In this paper, we share our recommendations for a
multidisciplinary team approach to the diagnosis, workup, and treatment of BIA-ALCL in line with consensus guidelines
by the National Comprehensive Cancer Network. (Blood. 2018;132(18):1889-1898)

Introduction
Anaplastic large cell lymphomas (ALCLs) are an uncommongroup
of T-cell non-Hodgkin lymphomas that universally express CD30.
Systemic subtypes categorized by ALK expression (ALK positive
and ALK negative) and the more indolent primary cutaneous
ALCL are well described as histologically similar but clinically
distinct entities.1 Breast implant–associated ALCL (BIA-ALCL) is
more recently recognized and was provisionally classified in the
2016 revision of the World Health Organization classification of
lymphoid neoplasms.2 Given the uncommon nature of this re-
cently recognized malignancy, clinical decision making is
informed primarily on retrospective series, expert opinions,
and our own clinical experience and biases. Thus, this piece
represents our multidisciplinary opinion regarding how we
approach diagnosis and treatment of BIA-ALCL, which is
similar to the guidance provided by the National Comprehensive
Cancer Network (NCCN) guidelines.3

Epidemiology
The first case of BIA-ALCL was reported in 1997 when a 41-year
old woman developed a CD301 peripheral T-cell lymphoma mass
most consistent with ALCL in the fibrous capsule surrounding her
cosmetic textured-surface breast implant.4 More cases have
emerged over the past 2 decades with a significant increase in
known cases and public awareness following a 2011 Food and
Drug Administration (FDA) safety advisory, leading to an in-
ternational effort to better understand the novel entity.5 Implants
may be categorized by their internal fill (eg, saline or silicone),
shape (eg, contoured or round), and the outer surface shell (eg,
smooth or textured). Some believe that textured surface implants
have a reduced frequency malposition and capsular contracture,
although this is not validated in a large prospective comparative

trial. To date, cases (for which the implant surface was reported)
have only been seen in textured implants with no cases seen in
patients with a documented history of only smooth implants.6-9

Since 1997, more than 500 unique cases have been reported in
23 countries worldwide with most cases diagnosed in the setting
of a delayed seroma manifesting as breast swelling and asym-
metry (Figure 1). On average, the diagnosis is made over 7 to 10
years after implantation with a range of 2.2 months to 28 years
from implantation.8,10 Although this article discusses our rec-
ommended approach to diagnosis and management of this rare
entity, it is important to consider that there are at least 10 million
women worldwide with implants, and ;550 000 implants are
placed per year in the United States for cosmetic and re-
constructive indications.5 Based on 100 US cases of BIA-ALCL as
of December 2016, it was estimated that the incidence of BIA-
ALCL in the United States was 33 per 1 million persons with
textured breast implants.10 This equates to an estimated lifetime
risk of;1 in 30 000 for women with a textured implant. Similarly,
other international series estimating lifetime risk range from 1:
1000 to 1:10 000 patients with a textured implant.8,11-13 A recent
population-based case-control study of the nationwide Dutch
pathology registry reported a cumulative risk of 1:6920 women
with textured implants.13 An FDA-mandated implant manufac-
turer prospective study of 17 656 women with 31 985 textured
implants reported 6 BIA-ALCL cases.14 Although increasingly
recognized with a greater professional and public awareness,
BIA-ALCL remains an uncommon and emerging complication of
breast implantation and requires a multidisciplinary approach.

Case 1
A 43-year-old woman with a history of bilateral textured silicone
implant placed 10 years ago presentd to her breast surgeon with
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swelling in her left breast. She noted that the swelling began
3 weeks ago and had been increasing and now is associated
with tenderness without erythema or fevers. She denied trauma
to the breast or recent accidents. Her examination was notable
for asymmetry of the breast without erythema, fluctuance, in-
duration, or ecchymosis.

Case 2
A 68-year-old woman with a history of invasive ductal breast
cancer (T3N2MX estrogen/progesterone receptor–positive,
Her2 negative) 7 years ago presented with a palpablemass in the
left breast for 4 weeks. At that time, she underwent left total
mastectomy, adjuvant chemotherapy with doxorubicin, cyclo-
phosphamide, and paclitaxel and subsequent reconstruction.
She remained on an aromatase inhibitor until 3 months ago. She
was seen by her breast surgeon, who performed an ultrasound
that showed a 300mL seroma surrounding the textured breast
implant. Magnetic resonance imaging (MRI) of the breast
showed a seroma surrounding the breast implant as well as a
1-cm mass on the capsule of the implant.

Clinical presentation
BIA-ALCL has been observed in women who have undergone
breast implantation for cosmetic or reconstruction purposes. The
median age of patients at the time of diagnosis is in the mid-50s
with the median interval from implantation to diagnosis of
BIA-ALCL being 7 to 10 years.6,7,15 Of women with BIA-ALCL,
60% to 80% present with a persistent seroma, which can be
accompanied by breast swelling, asymmetry, or pain7 (Figure 1).
Delayed seromas (ie, developing $1 year after implantation)
occur in;0.05% to 0.1% of patients who receive textured breast
implants, and among those with delayed seromas, the risk of
BIA-ALCL is estimated at;10%.14,16-18 It is important to note that
BIA-ALCL is a relatively rare complication of textured breast
implants, and other more common causes of delayed seromas
include external trauma and infection.

BIA-ALCL generally develops within a seroma around the im-
plant and less commonly involves or invades the fibrous capsule
(Figure 2). Axillary lymphadenopathy has been reported in up to
15% of cases, and;10% to 20% of patients present with a breast
mass through the scar capsule around the implant.6,7 Cutaneous

lesions (eg, erythema, cutaneous papules), capsular contrac-
tures, in addition to seroma and capsule involvement, and B
symptoms have been reported at presentation but are far less
common.6,7,19 Interestingly, patients with bilateral breast capsule
involvement have been rarely reported.11,20

With regards to risk factors for BIA-ALCL, to date, cases have
only been seen in textured devices or in cases where the implant
type was not reported. No cases have been seen in patients with
a documented history of only smooth implants.6-8 Although
textured implants are overwhelmingly preferred by surgeons in
Australia, Asia, Europe, and South America, they represent
,13% of the US implant market at present.21 Three male to
female transgender patients with BIA-ALCL have also been
reported, including 1 unpublished case.22,23

Although the pathogenesis of BIA-ALCL remains unclear, there
are a number of hypotheses regarding the risks of developing
this malignancy. Textured implants appear to elicit a marked
local T-cell immune response (both helper and cytotoxic) in
comparison with smooth implants.24 Some hypothesize that
the surface area of the implant, created by texture particulate
on the implant surface, increases the risk of BIA-ALCL.25 In a
series of 55 patients, Loch-Wilkinson et al hypothesized that
among textured implants, those with higher surface area carry
higher risk with inflammation triggering a T-cell CD301 clonal
expansion.6,26 Textured implants shed silicone particulate,
whereas smooth implants do not. Macrophages digesting
silicone particulate form foamy cells and secrete proin-
flammatory cytokines, such as interleukin-1 (IL-1), IL-6, and
tumor necrosis factor, which in turn lead to T-cell chemotaxis
and replication27,28 (Figure 3D). Some have found BIA-ALCL
arising in the presence of an allergic inflammation cascade
mediated by immunoglobulin E and IL-10.27 Others have
demonstrated ubiquitous bacteria in normal and abnormal
breast implant capsules and speculate that the lipopolysac-
charide membrane of gram-negative bacteria in a biofilm may
contribute to lymphocyte hyperplasia.29 These observations
have led to the hypothesis that BIA-ALCL stems from an ab-
errant reactive T-cell lymphoproliferative population.26 De-
spite the concerted efforts of many, these factors have not yet
been proven to be causal in the pathogenesis of BIA-ALCL or
identified the necessary steps leading to transformation from

A B C

Figure 1. Clinical example of BIA-ALCL. Patient is a 42-year-old woman who presented with a late periprosthetic seroma of the left breast capsule (A) ;7 years following
cosmetic augmentation-mastopexy with bilateral textured breast implants. A fine needle aspirate (FNA) of the periprosthetic effusion demonstrated clonal expansion of CD301

large anaplastic T cells. (B) A preoperative PET/CT scan demonstrated a posterior capsule wall mass invading the chest wall. (C) Specimen from a bilateral explantation; total
capsulectomy with excision of the skin involvement demonstrated a posterior mass on the capsule. Complete surgical excision is essential as residual disease is associated with
disease progression.
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inflammation to malignancy around a textured implant.29 Ac-
tivating somatic mutations in the JAK-STAT pathway, and
mutations in SOCS1, TP53, and DNMT3A are described in BIA-
ALCL. Dual-activating mutations in JAK proteins and STAT3
have been described and carry similarities to systemic ALK-
negative ALCL.30,31 The aberrancy in the JAK1/STAT3 pathway
supports the model of pathogenesis, suggesting that similar
driver mutations and molecular pathways exist between BIA-
ALCL and systemic ALK-negative ALCL. Interestingly, germline

mutations in the JAK3 pathway have been identified in patients
with BIA-ALCL, which leads some to hypothesize that in some
cases host factors may predispose to development of BIA-
ALCL.

Evaluation of suspected cases
No screening, testing, or prophylactic surgery is recommended
for asymptomatic patients beyond regular mammograms as part
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Figure 2. BIA-ALCL schematic and TNM
staging. (A) The schematic demonstrates
that BIA-ALCL typically presents in the
seroma surrounding the breast implant.
The lymphoma is usually contained within
the fibrous capsule and distinct frombreast
parenchyma. BIA-ALCL typically is isolated
to within the fluid and/or inner wall of the
capsule, although invasion into or beyond
the capsule is less commonly seen and
associated with a worse prognosis. (B) This
can be seen histologically or on gross re-
view of the pathology at the time of sur-
gery. (C) Clinical and pathologic staging of
BIA-ALCL follows the MD Anderson Solid
Tumor Staging System modeled after the
American Joint Committee on Cancer
TNM stages. Using this system, BIA-ALCL
patients have a spectrum of disease from
IA (35.6%, effusion only), IB (11.5%), IC
(13.8%), IIA (25.3%), IIB (4.6%), III (9.2%), to
stage IV (0%). Adapted fromClemens et al7

with permission.
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of standard breast cancer screening. Patients who have signs or
symptoms of possible BIA-ALCL, particularly the development of
a seroma more than a year after breast implantation, should
undergo evaluation.3,32 Patients should undergo imaging with
ultrasound or breast MRI to document the presence of fluid
around the implant or a mass. Breast MRIs are particularly helpful
in patients with suspicion for a mass. The presence of effusion or
mass should prompt an aspiration of fluid or biopsy of mass. In
the case of patients with an effusion, fine needle aspirate with
cytology and flow cytometry (including evaluation of CD30) with
specific instructions to evaluate for suspected BIA-ALCL is critical
(see “Pathologic definition”). It is important to obtain as large a
volume of fluid as possible because less optimal sampling may
lead to delay in diagnosis or indeterminate results. For patients
who present with a breast mass or lymphadenopathy, a biopsy of
the mass or lymph node with concurrent flow cytometry and
evaluation of T-cell markers including CD30 is important. Again
alerting the pathologist of the suspicion for BIA-ALCL is helpful

because specificmarkers are required for accurate diagnosis that
would not typically be included in themore commonworkup of a
breast mass. T-cell gene rearrangements can be performed to
aid in the diagnosis; however, a subset of systemic ALCL does
not demonstrate clonality by the T-cell receptor and conversely
reactive populations of T cells can demonstrate a false positive
small clonal population of T cells.26,33 A parenchymal breast
mass, discrete from the capsule, is not typical of BIA-ALCL. If
after pathology evaluation, diagnosis of lymphoma is indeter-
minate, close observation with a low threshold for repeating the
biopsy or aspiration if sufficient fluid persists or recurs and
secondary hematopathology consultation at a center with ex-
perience in diagnosis BIA-ALCL should be considered. There is
no standard practice for patients with indeterminate diagnosis;
however, clinical evaluation every 3 to 4 months by a breast
or plastic surgeon is reasonable. If the pathology is negative,
the patient should be referred to a plastic surgeon for man-
agement as a benign seroma. For those who present with
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Figure 3. Pathology. (A) Cytological appearances of BIA-ALCL cells on cytopsin preparation from an effusion (original magnification 3600; Giemsa stain). (B) Histological
appearances of BIA-ALCL in capsulectomy specimen (original magnification 3400; hematoxylin and eosin stain). (C) CD30 expression by the neoplastic cells of BIA-ALCL
(original magnification 3400; immunoperoxidase stain). (D) Foreign body giant cells reaction against silicone particulate shed from textured implant in the capsule. (original
magnification 3400; hematoxylin and eosin stain) (E) Flow cytometric immunophenotyping of effusion from a case of BIA-ALCL. The neoplastic cells, shown with purple dots,
express CD4 andCD2 (dim) (E) but not CD3 (F). They are brightly positive for CD30. Normal CD4 andCD8-positive T cells are shown in red and green, respectively. Small numbers
of NK cells, shown by dark blue dots, are present. The remainingmononuclear cells, shown in gray dots, are mostly macrophages. All panels are gated on mononuclear cells. (G)
The flow cytometric gate for CD30.
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suspicious lymphadenopathy, positron emission tomography–
computed tomography (PET/CT) is useful to identify sites of
disease most amenable to biopsy.

Pathologic definition
Most cases of BIA-ALCL present with effusions adjacent to the
implant, and therefore, cytological examination of the FNA
specimen is essential. Obtaining a larger volume of fluid (at least
10 mL but ideally most cases require .50 mL to obtain the
correct diagnosis) and communication with pathology regarding
a concern for BIA-ALCL are helpful to prevent delays in di-
agnosis. Examination of the specimen should include smears or
cytospin preparations to assess cytology of the cells in the ef-
fusion, paraffin-embedded cell blocks for morphology and im-
munohistochemistry and, where possible, a cell suspension for
flow cytometric immunophenotyping.18 On cellular smears and
cytospin preparations, the neoplastic cells of BIA-ALCL are
relatively easily identified as malignant. They are large, pleo-
morphic cells with irregular cell membranes, abundant, vacuo-
lated cytoplasm, and large polymorphic, frequently multilobated
nuclei and prominent nucleoli (Figure 3A-B). However, cyto-
logical features overlap with other malignant conditions, in
particular with high-grade breast carcinomas; therefore, ade-
quate immunophenotyping, ideally with immunohistochemistry
(Figure 3C) and flow cytometry (Figure 3E-G), is required for a
definitive diagnosis.

As discussed in “Surgical Management,” surgical removal of the
implant, total capsulectomy, and complete removal of any
disease or mass with negative margins remains the main therapy
of BIA-ALCL. Thus, careful examination of the capsulectomy
specimen and extensive sampling of both the inner part of the
capsule adjacent to the implant and the outer part adjacent to
the skin or breast are essential to confirm diagnosis and to es-
tablish depth of invasion and negative margins. In histological
sections, most of the neoplastic cells BIA-ALCL are seen em-
bedded in the fibrinous exudate adjacent to the implant
(Figure 2). However, in a subset of the cases, invasion into the
fibrous capsule and beyond, and rarely, dissemination to the
axillary lymph nodes can be seen.34 The neoplastic cells often
form cohesive clusters and have cytological features similar to
systemic ALCL35,36 (Figure 3). Immunophenotyping is essential to
confirm diagnosis. By definition, the neoplastic cells strongly and
uniformly express CD30 with a membranous and Golgi pattern,
frequently CD4, but often lack expression of other T-cell–specific
markers, such as CD3 and CD5, and also lack expression of
ALK.35-37 In addition, CD30 could be expressed by normal
lymphocytes, carcinomas, and myeloid lineage cells. Therefore,
a comprehensive T-cell phenotyping panel is required to es-
tablish a neoplastic phenotype. If BIA-ALCL spreads beyond the
implant capsule into adjacent tissues or regional lymph nodes, it
cannot be distinguished from systemic ALK-negative ALCL by
morphology, immunophenotype, or genetic features alone. Close
interaction between surgeons, radiologists, and pathologist is
essential for accurate diagnosis and staging. BIA-ALCL is negative
for DUSP22 and TP63; however, these are not routine tests in the
diagnosis of the disease.38

Case 1 continued
The patient was referred for ultrasound of the bilateral breasts.
Ultrasound of the right breast was unremarkable. Ultrasound of
the left breast showed a large effusion surrounding her breast

implant without evidence of axillary lymphadenopathy. Fine
needle aspirate of the seroma showed predominantly lympho-
cytes that express CD4, CD2, and CD30 and do not express
CD3, or CD8 by flow cytometry. Cytology showed no evidence
of carcinoma. PET/CT was performed and showed no evidence
of lymphadenopathy or suspicion for lymphoma outside of the
left breast.

Case 2 continued
The patient underwent a core needle biopsy of the lymph node
that showed large atypical lymphocytes highly suspicious for
lymphoma. There was no evidence of breast cancer on the bi-
opsy. Flow cytometry sent from the aspiration of the seroma
showed large T cells that also expressed CD4 and CD30 but not
CD5 or CD8. PET/CT showed a hypermetabolic 2-cm mass on
the capsule of the left breast implant as well as 2.5-cm and 3-cm
hypermetabolic lymph nodes in the left axilla. There were no
areas suspicious for lymphoma elsewhere.

Highly suspectedorconfirmedBIA-ALCL
Our approach to highly suspected or confirmed cases of BIA-
ALCL is summarized in Figure 4. In cases of histologically con-
firmed BIA-ALCL or high suspicion for BIA-ALCL, patients, if
possible, should undergo PET/CT to evaluate for presence of
capsular masses, chest wall invasion, and in particular, disease
outside of the breast prior to any surgical intervention. We prefer
PET/CT prior to surgical therapy in known or highly suspected
cases of BIA-ALCL because postoperative inflammation or
wound healing may confound the interpretation of the chest wall
and ipsilateral axilla. In addition, suspicious regional nodes
identified preoperatively may be sampled at the time of surgery.
The diagnosis of disseminated disease should be confirmed his-
tologically. Bone marrow biopsies can be reserved for cases of
high suspicion for bone marrow involvement or in cases that
present with unexplained cytopenias. The FDA specifically recom-
mends all confirmed cases should be reported to the American
Society of Plastic Surgeons PROFILE patient registry (www.thepsf.
org/PROFILE). The PROFILE registry prospectively tracks disease
characteristics and oncologic outcomes of BIA-ALCL as well as
supports a centralized tissue bank through collaboration with MD
Anderson Cancer Center. As of June 2018, the PROFILE registry
has received data on 226 unique cases of BIA-ALCL in the United
States and was aware of 561 unique cases worldwide.

Staging and prognosis
Using the Lugano revision of the Ann Arbor Staging System,
nearly all BIA-ALCL patients have early-stage disease, either
stage 1E (83% to 84%) or stage IIE (10% to 16%).39 A validated
BIA-ALCL–specific TNM staging system has been encouraged
by the NCCN because the vast majority of patients present with
localized disease that can be successfully treated with surgery
alone7 (Figures 2C and 4). Patients with stage I disease have
lymphoma evidenced in the effusion or penetrating into the
capsule without extension beyond the capsule of the implant.
Those with stage IIA disease have disease limited to the breast
but with evidence of lymphoma invading beyond the capsule
into surrounding tissue. Patients with stage IIB disease have
involvement of a single regional lymph node. Any disease
outside of the ipsilateral breast and regional lymph node basins
is considered stage IV disease. Metastases to liver, small bowel,
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and bone have been observed. To date, 16 disease-related
deaths have been reported, most commonly following in-
vasion into the chest wall and mediastinum. In one of the earlier
series of BIA-ALCL, patients with stage I disease were found to

have a 100% 3-year overall survival and 63% 3-year event-free
survival (EFS), as defined by lymphoma recurrence, persistence,
progression, or death.40 In a cohort of 87 patients, those with
stage I disease had a 93% overall survival and 63% EFS at

Physical signs (effusion/seroma, breast enlargement,
mass, ulceration) >1 year following
implantation (average 8-10 years)

Ultrasound breast and regional lymph node basins

Fine needle
aspiration (FNA)

Biopsy and Oncology
Consult

Cytology of FNA, histology, flow cytometry
CD30 IHC of effusion

Histologic confirmation of BIA-ALCL

Surgery
Alone

Localized disease Advanced disease (stage II–IV)

Surgery with
Adjuvant chemo

Oncology consultation, consider
multidisciplinary evaluation

Surgery: Explantation, total capsulectomy
Consider surgical oncologist

Consider Reconstruction

Diagnosis and Treatment of
Breast Implant Associated

Anaplastic Large Cell Lymphoma
BIA-ALCL

Surveillance by oncologist
US +/- CT or PET/CT every 6 months

x 2 years

Surgery (mass, lymph nodes)
Systemic therapy per NCCN guidelines
Consider RT for unresectable disease

If indeterminate
of lymphoma

if indeterminate
of lymphoma

any effusion mass +/- lymph nodes

Lymphoma workup and staging, PET/CT scan

Second pathology consultation by
tertiary cancer center

MRI

Benign seroma
refer to plastic surgery for evaluation

Report confirmed cases to PROFILE registry
www.thepsf.org/PROFILE

Figure 4. BIA-ALCL treatment algorithm. Diagnosis and treatment follow NCCN guidelines. The essential elements are summarized in the algorithm in the artwork. US,
ultrasound.
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3 years.7 This demonstrates that those who have localized dis-
ease can be at risk of local recurrence but still have excellent
overall survival. Those with stage II disease had 63% 3-year EFS,
and those with stage III disease had 29% 3-year EFS, as these
patients were at higher risk of local recurrence. In this study,
Clemens et al7 demonstrated that those who underwent com-
plete surgical excision for localized BIA-ALCL had improved
outcomes, and surgery is a critical component of the manage-
ment of these patients (Figure 5).

Surgical management
Timely diagnosis followed by explantation with complete exci-
sion of any mass and the surrounding implant capsule is the
optimal approach for the management of patients with BIA-
ALCL. There is no clear role for radical mastectomy because this

is not a disease of breast tissue. Surgery alone is sufficient for
disease localized to the capsule and/or a resectable chest wall
mass,7,41 representing .80% of patients. Suspicious enlarged
lymph node(s) may require biopsy at time of explantation and
capsulectomy. Sentinel lymph node biopsy is not feasible based
on the sizeable lymph node basin drainage from an implant
capsule, and full axillary lymph node dissection does not appear
to be efficacious for reducing disease recurrence. As discussed
above, presurgery PET/CT however is helpful in identifying
nodes suspicious for involvement by lymphoma. Considering
;4.6% of cases demonstrated bilateral implant capsule in-
volvement, explantation of the contralateral textured breast
implant is generally recommended.7 Complete surgical removal
of the entire capsule is critically important because retained scar
capsule has been associated with disease recurrence and pro-
gression. Because of increased local recurrence rates, incomplete
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Figure 5. Survival curves according to treatment approaches and TNM tumor staging. (A-B) treatment approaches and (C-D) TNM tumor staging; (A,C) EFS, (B,D) overall
survival. CS, complete surgery; LS, limited surgery; XRT, external beam radiation. Reprinted from Clemens et al7 with permission.
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resection may require adjuvant therapies such as local radia-
tion therapy or systemic therapy. A preoperative PET/CT scan
can guide surgical resection to ensure any associated capsule
masses are completely resected. Inadvertent spillage of the
effusion during capsulectomy has an unknown significance, but
may be unavoidable and has not been observed to influence
recurrence rates. Intraoperative frozen section study can guide
more precise excision allowing for additional tissue removal if
margins return positive; however, pathological assessment is
hampered because immediate CD30 immunohistochemistry
is not available. We have performed additional surgery for posi-
tive postoperative margins status when required. Ideally, the
approach to surgical ablation should take into consideration
the ultimate aesthetic outcome, such as use of existing breast
scars, an inframammary fold incision approach, or explantation in
combination with a mastopexy to allow for mound reshaping and
skin tailoring. For patients with localized disease that is com-
pletely resected, oncologic outcomes have been excellent with
the majority of patients remaining disease free long term. Those
with local residual disease, positive margins, or unresectable
disease with chest wall invasion may benefit from further adju-
vant treatment.

With regards to the timing for reconstructive surgery, there are
no standard guidelines. Replacement with a textured implant is
discouraged. We have employed both immediate reconstruction
(for disease limited to the seroma and capsule) and delayed
reconstructions at 6 months to 2 years utilizing autologous tissue
reconstruction, serial fat grafting, and smooth implant recon-
struction. In our collective experience, we have had 1 patient with
recurrence at 2 years following reconstruction with a smooth
implant. Although that patient was successfully treated with re-
peat explantation, it is unclear whether this was related to an
incomplete resection at her primary surgery or due to the re-
placement implant. Type and timing of reconstruction are de-
termined based on extent of disease, ability to resect, and
patient’s wishes and priorities.

Adjuvant therapy
There is no established standard approach to the treatment of
patients who are thought to be at higher risk of local recurrence,
such as those with mass with incomplete excision and/or lymph
node metastasis. Patients have been treated with adjuvant ra-
diation and/or with adjuvant chemotherapy in this setting.6,7

However, others have successfully been treated with radiation
therapy or chemotherapy only after documented local re-
currence as well.6,13 At this time, the role of adjuvant therapy with
chemotherapy, brentuximab vedotin, or radiation therapy in
patients at high risk of recurrence remains unknown. Patients
with evidence of disease beyond the capsule have higher risk of
recurrence compared with those who have disease limited to the
capsule. Therefore, for those who have residual localized disease
or if complete excision is not possible, we believe localized
radiation (24-36 Gy) following surgery is reasonable.3,42 Patients
with a history of prior breast radiation exposure may be con-
sidered for adjuvant chemotherapy or brentuximab vedotin.
However, this is an uncommon situation, and there is little ex-
perience to confirm the clinical benefit with this approach. Those
who develop recurrent disease outside of the breast should be
considered for systemic treatment.

Case 1 continued
The patient underwent bilateral complete surgical resection of
the capsule and implant. Evaluation of the capsule showed no
evidence of capsular invasion or masses. The fluid surrounding
the implant showed a population of large atypical lymphocytes
that expressed CD4, CD2, and CD30, and did not express CD3,
or CD8 by flow cytometry. Following complete surgical re-
section, she has remained on surveillance and without evidence
of disease for 4 years.

Case 2 continued
The patient underwent surgical resection of bilateral implants
and the capsule with negative margins. There was a 1-cm mass
that invaded but did not appear to penetrate through the
capsule, which was composed of atypical lymphocytes that were
positive for CD3, CD4, and CD30 and negative for CD5, CD7,
and CD8 by immunohistochemistry, which was consistent with
BIA-ALCL. Biopsy of the lymph node at the time of surgery
showed large atypical lymphocytes, which by immunohisto-
chemistry stained positive for CD3, CD4, CD30, and negative for
CD5, CD7, and CD8.

Echocardiogram demonstrated an ejection fraction of 65%
without evidence of wall motion abnormalities. She underwent
3 cycles of cyclophosphamide, doxorubicin, vincristine, etopo-
side, prednisone (CHOEP) followed by 3 additional cycles of
CEOP (cyclophosphamide, vincristine, etoposide, prednisone).
PET/CT following completion of therapy showed a complete
metabolic response.

Initial systemic treatment
As the vast majority of patients with BIA-ALCL have had localized
disease, there is no standard approach for systemic treatment of
these patients.

True advanced disease with BIA-ALCL, as opposed to systemic
ALCL in a person with breast implants, is rare and constitutes
involvement in lymph nodes or other organs. In the largest series
of patients with lymph node involvement (n 5 14), the 5-year
overall survival was 75% for those with lymph node involvement
compared with 97.9% in those without lymph node involvement
at presentation.34 Patients with advanced disease have most
often been treated with combination chemotherapy: cyclo-
phosphamide, doxorubicin, vincristine, prednisone (CHOP),
CHOEP, or other anthracycline-based chemotherapy. Patients
who have failed CHOP-based chemotherapy have been reported
to have a complete response to brentuximab vedotin.43-45 Rare
patients have also been treated with ABVD (adriamycin, bleomycin,
vinblastine, dacarbazine); hyper-CVAD (cyclophosphamide,
vincristine, doxorubicin, and dexamethasone alternating with
methotrexate and cytarabine); and ICE (ifosfamide, carboplatin,
etoposide).7,15,46 By extrapolation and experience, we approach
these patients with curative intent as we do for those with sys-
temic ALK2 ALCL with combination chemotherapy, most often
CHOEP.47 Although in other lymphomas, patients with localized
disease may be treated with radiation following chemotherapy,
administering radiation following chemotherapy in this population
has not been prospectively studied. As prior therapy for breast
cancer and radiation fields involving the breast are common
in these patients, treatment plans should be individualized. For
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patients with regional lymph nodes only, we consider adding
radiation when possible, and for the rare patients with dissemi-
nated disease, we consider consolidating first remissions with
high-dose chemotherapy and autologous stem cell transplanta-
tion. The ECHELON-2 trial investigating the addition of brentuximab
vedotin to cyclophosphamide, doxorubicin, and prednisone
will provide important prospective data for the treatment of
systemic ALCL, although significant new data on BIA-ALCL are
not expected.

Patients who have advanced BIA-ALCL with a history of prior
chemotherapy present an additional challenge in the treatment
of this disease. Those patients with a history of breast cancer who
have not had prior exposure to anthracyclines can be treated
with systemic chemotherapy as discussed above. For those with
significant anthracycline exposure, modified CHOP-based reg-
imens such as CEOP (cyclophosphamide, etoposide, vincristine,
prednisone) can be considered. We have successfully treated
patients with a prior history of breast cancer who had received
doxorubicin 240 mg/m2, with CHOEP for 2 to 3 cycles and then
omitted further doxorubicin for the remainder of the course.
Brentuximab vedotin may also be considered for those who are
not candidates for anthracycline-based therapy.48 However, the
literature and experience regarding this clinical scenario remain
scant.

Relapsed disease
Patients with advanced relapsed BIA-ALCL who have been
treated with systemic therapy are treated similarly to those with
recurrent ALK2 ALCL. Those patients who experience systemic
relapse after localized therapy can be treated similar to those
with newly diagnosed systemic ALCL.

As brentuximab vedotin is FDA approved for relapsed ALCL with
an overall response rate of 86%, it is a reasonable treatment
option in this population.49 Efforts to evaluate the mutational
profile of patients with BIA-ALCL have demonstrated that these
tumors have recurrent mutations in JAK1 and STAT3, suggesting
that JAK/STAT inhibitors are worthy of future investigation in
this disease.30,31

Disease surveillance
NCCN recommends observation with a clinical follow-up, his-
tory, and physical examination every 3 to 6 months for 2 years
and then as clinically indicated. We often follow with PET/CT
scans every 6 months for 2 years and then only as clinically

indicated to screen for systemic recurrence. Other radiation
minimizing imaging modalities such as MRI or ultrasound can be
considered but are less useful for detecting relapse outside the
breast.

Conclusion
BIA-ALCL is a rare disease that can develop years after place-
ment of a textured breast implant, and our understanding of the
disease is evolving. Periprosthetic effusions .1 year after im-
plantation should be aspirated and screened for lymphoma,
including CD30 immunohistochemistry and flow cytometry.
Complete surgical excisions including total capsulectomy are
sufficient treatment in the majority of cases. The NCCN has
established diagnosis and management guidelines to direct
clinicians. Identified cases should be reported to the PROFILE
registry.
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