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Breast Lymphomas BACKGROUND
Breast Lymphomas

� 90% B cell:  If localized = DLBCL, Burkitts, MZL
� 10% T cell

� PTCL (NOS)
� ALCL

� Systemic – ALCL Alk pos 
� Systemic – ALCL Alk neg
� Primary Cutaneous ALCL [Alk neg] 
� Implant associated ALCL  [Alk neg]

Brody et al. Plast Glob Open 2015; 3e296

Better recognition?
Better  reporting
True increase
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A revision of the nearly 8-year-old World

Health Organization classification of the

lymphoid neoplasms and the accompa-

nying monograph is being published. It

reflects a consensus among hematopa-

thologists, geneticists, and clinicians re-

garding both updates to current entities

as well as the addition of a limited number

of new provisional entities. The revision

clarifies the diagnosis and management

of lesions at the very early stages of

lymphomagenesis, refines the diagnostic

criteria for some entities, details the

expanding genetic/molecular landscape

of numerous lymphoid neoplasms and

their clinical correlates, and refers to

investigations leading to more targeted

therapeutic strategies. Themajorchanges

are reviewed with an emphasis on the

most important advances in our under-

standing that impact our diagnostic

approach, clinical expectations, and thera-

peutic strategies for the lymphoid neo-

plasms. (Blood. 2016;127(20):2375-2390)

Introduction

The 2008 World Health Organization (WHO) classification of
hematopoietic and lymphoid tumors and the associated monograph
represent the established guidelines for the diagnosis of malignant
lymphomas; however, subsequently there have beenmajor advances
with significant clinical and biologic implications.1 Amajor revision is
therefore being published that will be an update of the current fourth
edition and not a truly new fifth edition as there are still other volumes
pending in the fourth edition of the WHO tumor monograph series.
Because it is considered a part of the fourth edition, while some
provisional entities will be promoted to definite entities and a small
number of newprovisional entities added, therewill be nonewdefinite
entities.

Aswith the 2001 and 2008 classifications, an all-important Clinical
Advisory Committee meeting was held in 2014 to obtain the advice
and consent of clinical hematologists/oncologists and other physicians
critical to the revision (supplemental Appendix, available on theBlood
Web site). Additional editorial meetings and consultations followed
leading to the updated classification (Table 1).2 Although there are
only limited alterations in the classification compared with 2008,
the revisedmonograph will incorporate a large body of information
published over the last 8 years relating to existing entities with
some important diagnostic, prognostic, and therapeutic implica-
tions. The classification maintains the goals of helping to identify
homogeneous groups of well-defined entities and facilitating the
recognition of uncommon diseases that require further clarification.3

This manuscript will review themajor areas in lymphoid, histiocytic,

and dendritic neoplasms where changes from the prior edition are
foreseen as well as emphasize conceptual themes (Table 2).

Mature B-cell lymphoid neoplasms

An important element that pervades many parts of the newmonograph
derives from an explosion of new clinical, pathological, and genetic/
molecular data concerning the “small B-cell” lymphomas. The concept
that there are lymphoid proliferations that we used to diagnose as overt
lymphoid neoplasms but which are not considered as such in 2016 will
be further emphasized. Among the aggressive B-cell lymphomas, there
aremajor changes that impact how these cases should be evaluated and
diagnosed that have important therapeutic implications aswell as being
of biologic interest.

Chronic lymphocytic leukemia/small lymphocytic lymphoma

and monoclonal B-cell lymphocytosis

The 2008 monograph recognized monoclonal B-cell lymphocytosis
(MBL) as the presence of monoclonal B-cell populations in the
peripheral blood (PB) of up to 53 109/L either with the phenotype of
chronic lymphocytic leukemia (CLL), atypical CLL, or non-CLL
(CD52) B cells in the absence of other lymphomatous features. Found
in up to 12% of healthy individuals, in some it may be an extremely

Submitted December 31, 2015; accepted February 9, 2016. Prepublished
online as Blood First Edition paper, March 15, 2016; DOI 10.1182/blood-2016-
01-643569.

The online version of this article contains a data supplement.
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Impact of newer molecular/cytogenetic studies related to the

small B-cell lymphoid neoplasms

Next-generation sequencing (NGS) studies have led not only to major
advances in better understanding the smallB-cell lymphoidneoplasms, but
also todiscoveriesofdiagnostic importance.Whereas the2008monograph
reported that “No cytogenetic abnormality is specific for [hairy cell
leukemia]”, we now know that BRAFV600Emutations are found in
almost all cases of hairy cell leukemia (HCL) but not in HCL-variant
(HCL-v) or other small B-cell lymphoid neoplasms.33 More recently,
mutations inMAP2K1which encodesMEK1 (which is downstreamof
BRAF)have been reported in almost half ofHCL-v and in themajority
ofHCL that use IGHV4-34 andwhich, likeHCL-v, lackBRAFV600E
mutations.34

Similarly, the 2008monograph noted that “no specific chromosomal
or oncogene abnormalities are recognized” in lymphoplasmacytic
lymphoma (LPL); however, we now know that about 90% of LPL
or Waldenström macroglobulinemia (LPL plus an immunoglobulin
M [IgM] paraprotein) have MYD88 L265P mutations.35 This mutation
also is found in a significant proportion of IgM but not IgG or IgA
monoclonal gammopathy of undetermined significance (MGUS)
cases, a small proportion of other small B-cell lymphomas even after
careful review, in;30%of non–germinal center-typeDLBCL,more
than half of primary cutaneous DLBCL, leg type, and many DLBCL
at immune-privileged sites but not in plasma cell myeloma, even
of IgM type.36 Review of cases with and without the mutation have
led to revised criteria for LPL, emphasizing the monotony of the
lymphoplasmacytic proliferation in cases other than those undergoing
transformation, total architectural effacement in some cases, and al-
lowing for significant follicular colonization.37 Although seeming to
be more inclusive, these studies also suggest that cases previously
described as polymorphic LPL and some LPL-like cases of g heavy
chain disease be excluded from the LPL category.37,38 These studies
alsohave led to IgMMGUSbeing thought of asmore closely related to
LPL or other B-cell lymphomas and segregated from the uniformly
wild-type MYD88 IgG and IgA MGUS cases that are more closely

related to plasma cellmyeloma.Consistentwith this approach,CXCR4
mutations are found in about 30%of LPL and 20% of IgMMGUS but
are not found in IgG or IgA MGUS cases.39-41

The situation with CLL/SLL is quite different and more complex
because although there are no recognized disease-defining mutations,
there are a large number of mutations that occur with a relatively low
frequency.42-51 In addition to their biological implications, at least
some, such as TP53, NOTCH1, SF3B1, and BIRC3, are of clinical
interest because of their adverse prognostic implications andwith some
being potential direct or indirect therapeutic targets (Figure 3). It has
been suggested that some of these could be integrated into an updated
cytogenetic risk profile that also includes the well-known recurrent
chromosomal abnormalities typically identified with fluorescence in
situ hybridization studies50,52; however, although interest remains
in this concept, the literature is inconsistent regarding the clinical im-
plications of some of the mutations and combined risk profile, and it
will not be recommended in the revised monograph.49,51

In addition to having many nonrandom secondary chromosomal
gains and losses aswell as recurrent copy-neutral loss of heterozygosity
that often involves the same regions where the losses occur such as
TP53, MCL also are characterized by havingmutations affectingmany
different genes with ATM (40%-75%) and CCND1 (35%) the most
frequent.53 Other mutations are present in ,15% of cases, including
some such as NOTCH1 and NOTCH2 that are of prognostic and po-
tential therapeutic importance.53,54 It has also been learned that about
half of MCL that lack cyclin D1 expression/CCND1 rearrangements
haveCCND2 translocations, often with IGK or IGL as a partner locus,
a finding that can be of diagnostic utility.55

Much has also been learned about themutational landscape in terms
of the development and progression in FL. Mutations in chromatin
regulator/modifier genes, such as CREBBP and KMT2D (MLL2), are
extremely common early events and may be potential therapeutic
targets.56-59EZH2mutations, present in about 20% to 25%of FL, are
another early event and potential therapeutic target.57,58,60 Mutations
are present in a large number of other genes, including some seen pre-
dominantly with transformation, but in significantly lower proportions

Table 2. (continued)

Entity/category Change

Primary cutaneous CD4 1 small/medium T-cell

lymphoproliferative disorder

• No longer to be diagnosed as an overt lymphoma due to limited clinical risk, localized disease, and

similarity to clonal drug reactions.

• Remains a provisional entity.

Peripheral T-cell lymphoma (PTCL), NOS • Subsets based on phenotype and molecular abnormalities being recognized that may have clinical

implications but are mostly not a part of routine practice at this time.

Nodal T-cell lymphomas with T-follicular helper

(TFH) phenotype

• An umbrella category created to highlight the spectrum of nodal lymphomas with a TFH phenotype

including angioimmunoblastic T-cell lymphoma, follicular T-cell lymphoma, and other nodal PTCL with a

TFH phenotype (specific diagnoses to be used due to clinicopathologic differences).

• Overlapping recurrent molecular/cytogenetic abnormalities recognized that potentially could impact

therapy.

ALK2 anaplastic large-cell lymphoma • Now a definite entity that includes cytogenetic subsets that appear to have prognostic implications

(eg, 6p25 rearrangments at IRF4/DUSP22 locus).

Breast implant–associated anaplastic large cell

lymphoma

• New provisional entity distinguished from other ALK2 ALCL; noninvasive disease associated with

excellent outcome.

Nodular lymphocyte–predominant Hodgkin

lymphoma

• Variant growth patterns, if present, should be noted in diagnostic report, due to their clinicopathologic

associations.

• Cases associated with synchronous or subsequent sites that are indistinguishable from T-cell histiocyte-

rich large B-cell lymphoma (THRLBCL) without a nodular component should be designated THRLBCL-

like transformation.

Lymphocyte-rich classical Hodgkin lymphoma • Features recognized that are intermediate between NLPHL and other types of classical Hodgkin

lymphoma.

Erdheim-Chester disease • Should be distinguished from other members of the juvenile xanthogranuloma family; often associated

with BRAF mutations.

Other histiocytic/dendritic neoplasms • Clonal relationship to lymphoid neoplasms recognized in some cases.
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A number of studies in recent years have identified a unique form of 
ALK2 ALCL arising in association with breast implants designated as 
breast implant–associated ALCL (Figure 6B). First described in 
1997, it usually presents as an accumulation of seroma fluid between 
the implant itself and the surrounding fibrous capsule. 

most of these neoplasms present with extranodal disease, or are
systemic with involvement of liver, spleen, and bone marrow. Since
the publication of the 2008 monograph, several entities have
received greater recognition, and the revised classification reflects
the new data. Besides breast implant–associated ALCL, we have the
addition of indolent T-cell lymphoproliferative disorder (LPD) of
theGI tract and primary cutaneous acral CD81TCL as provisional
entities.116,117 Both are clonal disorders, usually composed of CD81

T cells, with an indolent clinical course. The cutaneous acral lesions,
first recognized affecting the ear, are nearly always localized to a
single site and can be managed conservatively (Figure 6C-D).
Indolent T-cell LPD of theGI tract can be derived from either CD8 or

lessoftenCD41Tcells, affectsmanysites in theGI tract,buthasan indolent
clinical course. Their optimal management is not yet determined.

The desire to categorize lymphomas according to the precise cellular
origin is attractive, but among themature TCLs, promiscuity is observed.
Some years ago, it was recognized that although hepatosplenic TCL is
usually ofgdT-cell derivation, some cases have anab phenotype,118 yet
are otherwise clinically and genetically similar. Furthermore, among
cutaneous TCLs, althoughgdTCL are generally aggressive,119,120 gd
variants of mycosis fungoides or other TCLs with an indolent clinical
course have been described.121,122

Recent studies have identified recurrent mutations affecting
the JAK/STAT pathway in many T-cell and NK-cell malignancies,

Figure 6. TCLs. (A) ALK2 ALCL with DUSP22 rearrange-

ment. There is a relatively monotonous proliferation of
large transformed cells and classic “Hallmark” cells. (B)
Breast implant–associated ALCL. The seroma cavity

demonstrates numerous very large anaplastic-appearing
lymphoid cells. (C-D) Primary cutaneous acral CD81

TCL. (C) Nodule on the ear. (D) There is a diffuse

monotonous infiltrate of CD81 T cells. (E) EATL. The
somewhat pleomorphic intestinal infiltrate extends into the

epithelium and would be associated with enteropathic
changes elsewhere in the intestine. (F) MEITL. The
monotonous intestinal infiltrate is very epitheliotropic. (G-H)

Primary cutaneous CD41 small/medium T-cell LPD.
(G) Small nodule on scalp. (H) Although the infiltrate is
dense and lymphoma-like, this is now to be considered a

lymphoproliferative disorder rather than a “lymphoma.”
(A,E,F,H) Hematoxylin and eosin stain; (B) Romanowsky-

type stain; (D) CD8 immunoperoxidase stain.
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BIA-ALCL  at  21 years
Worldwide 

526

US 
199

Deaths 
16

• One Year Increase

• Worldwide 44%

• US 45% 

• Deaths 77%

Australia = 83 episodes

•  USA:	550,000	implants/year;	lifetime	risk		1:	30.000	

•  Dutch	Registry:	1:	6920	

•  Italian	Registry:	22	cases	at	2017;	2.8:100.000	patients	

•  Other	countries:	lifetime	risk	1:1000-1:10.000	

Epidemiology 
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Geography/Ethnic/HLA

� Variables that may be important?
� Usually 4 years + post implant – will it increase?
� Geography - suggests a region/ethnic/HLA? - effect

� 1 asians only reported (Thailand)
� 1 Native American
� few African American
� Relatively few in Sth America
� Australia/NZ over-represented

� US: 1:30,000 (100 cases, 2016)
� Netherlands 1:6920 (32 cases)
� Australia, New Zealand, 83 

cases,1,2

17 PU cases
� Risk 1:1000-1:10,000?1 for 

textured implants

� Allergan Biocell (1:3705) 

� Silimed polyurethane (1:3894) 
� Mentor Siltex (1:60631)

1. Therapeutic Goods Administration update, 20 December 
2016; 2. Smith TJ. Breast 2012;21:102–4.

Geographic variation?

2

October, 2017BIA-ALCL: geographic variation? 



Implants

Personal communication, Dr Mark Clemens, July 2015.

Median onset ALCL from implantation:
8 years (range, 2– 25 years)
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BIA-ALCL: correlation with implants 



Calobrace et al 7

• Mammograms are not useful in diagnosing BIA-ALCL.53 
In confirmed cases PET scans may be performed to help 
stage the disease.51

• It is important to note that most seromas are not BIA-
ALCL, but fluid testing can be used to confirm.53

The vast majority of patients who are diagnosed with 
BIA-ALCL can be cured. Recommendations for treatment 
include53,54

• Most cases are cured by the removal of the implant and 
the entire capsule surrounding the implant.

• The majority of patients require no additional treatment.
• Infrequently, patients will need to undergo Brentuximab 

vedotin, chemotherapy, or radiation therapy when there 
is extracapsular disease that is unable to be completely 
excised.51

The FDA states: “If you have breast implants, there is 
no need to change your routine medical care and fol-
low-up.”40 Expert consensus advises that asymptom-
atic women without breast changes do not require more 
than routine follow up. FDA continues to affirm that 
“BIA-ALCL is a very rare condition.”40 Neither the FDA 
nor any of the plastic surgery societies suggest add-
itional screening or removal of implants for asymptom-
atic women.40,55

BIA-ALCL: 2017 FDA Update
The FDA issued an update in March 2017 regarding BIA-
ALCL that included 359 medical device reports (MDRs) 
submitted to the Manufacturer and User Facility Device 
Experience Database (MAUDE).40 These MDRs were 
grouped by implant surface, with a majority associated 
with textured implants (Figure 2).

A published analysis of the MAUDE database, identi-
fied 258 unique cases of BIA-ALCL, of which 70.3% were 
associated with Allergan devices (both saline and silicone) 
(Figure 3).38

BIA-ALCL: Current Perspective
The highest priority in breast surgery is always the safety 
and well-being of patients. With recent concerns about BIA-
ALCL, it is important to recognize how rare it is. Through 
2015, there were 173 confirmed cases of BIA-ALCL.56 That 
same year, 364,000 women underwent breast augmenta-
tion and reconstruction with implants. For comparison, 
here are other incidence rates:

• Risk of breast implant rupture through 10-years is 8.7% 
(1 in 11.5).25

• Risk of capsular contracture through 10-years is 13.5% 
(1 in 7.4).25

• Risk of reoperation through 10-years is 31.6% (1 in 3).25

• Average woman’s risk of developing breast cancer in 
her lifetime is 12.5% (1 in 8).57

• Risk of developing recurrent breast cancer after mastec-
tomy is 5% to 8% (1 in 12.5-20).58

• Risk of death in a car accident in a lifetime is 0.15% (1 
in 645).59

• Risk of death from complications from a cosmetic proce-
dure is 0.002% (1 in 50,000).60

• Risk of developing BIA-ALCL associated with a breast 
implant is 0.003% (~1 in 30,000).54

• Risk of developing advanced BIA-ALCL with lymph 
node metastasis is approximately 0.0004% (~1 in 
250,000).54

• Risk of developing BIA-ALCL and not resolved within 3 
years is approximately 0.0002% (~1 in 500,000).54

A recent article describes the usefulness of micromort, or 
a person’s risk of dying as 1 in a million, when explain-
ing to new patients or those presenting with delayed onset 
seromas the risk of BIA-ALCL compared to everyday activ-
ities.61 For example, drinking 0.5 L of wine or walking 17 
miles increases risk of death by 1 micromort, whereas the 
risk of death by BIA-ALCL is 0.4 micromorts for a woman 
having bilateral breast implants.

Figure 2. BIA-ALCL reports grouped by implant surface 
(numbers provided in February 21, 2017 FDA update) (based 
on cases reported to the MAUDE Database).

Figure 3. Summary of BIA-ALCL reports submitted to FDA’s 
MAUDE database by manufacturer as of September 10, 2015.BIA-ALCL reports grouped by 

i m p l a n t s u r f a c e ( n u m b e r s 
provided in February 21, 2017 FDA 
update) (based on cases reported 
to the MAUDE Database). 

No Confirmed Pure Smooth Cases To Date

1. Largent J, et al. Eur J Cancer Prev 2012, 21:274–280; Lazzeri D, et al. Clin Breast Cancer 2011;11(5):283–96; 3. Brody GS, et al. 
Plast Reconstr Surg 2015; 135:695–705.

70 to 80 percent of implants sold in North America 
are smooth.
No cases of ALCL were found in patients with 
documented smooth devices only.3

58-year-old woman who had undergone bilateral 
cosmetic breast augmentation with a smooth 
silicone gel breast implants 19 years previously. In 
2006, her device had already been replaced for the 
same complication.2

Age 71: left breast cancer (1980), treated with 
radiotherapy and reconstructive breast surgery 
(device unknown). Right breast cancer (1990) 
treated with mastectomy and reconstructive 
surgery (device unknown).1

Out of 359 adverse event reports, 28 reports of 
“smooth implants” cases.
Smooth implant reports had either no clinical 
history or a very superficial unreliable history.

BIA-ALCL: correlation with type of implants 

By	Courtesy	of		Prince	HN,	PMcCC	Melbourne	
Calobrace	MB	et	al,	Aesthet	Surg	J	2017	

Type of implant varies from country to country 

Type of implant varies from country 
to country

� US mostly smooth (70-80%)
� Europe and Australia mostly 

textured (70-90%)

Implant type



FEBBRAIO 7, 2019 
FDA: All Healthcare Providers Should Be Aware of Breast Implant Associated-

Anaplastic Large Cell Lymphoma 

While the majority of patients who develop BIA-ALCL have had textured implants, and 
most cases reported in the literature describe individuals who have had textured 
implants, there have been reports of BIA-ALCL in patients with smooth-surfaced 
implants and many reports do not include the surface texture of the implant at the 
time of diagnosis. 
The FDA’s additional data analysis identified 457 unique MDRs for BIA-ALCL, 
including the death of 9 patients which may be attributable to BIA-ALCL. However, it 
is important to note that at the time of diagnosis, patients may have their original 
breast implants or they may have had 1 or more replacements. 

Though the number of identified cases of BIA-ALCL is small compared with the 
estimated 1.5 million patients who receive breast implants worldwide every year, 
confirmed data and published information reviewed to date suggests that patients 
with breast implants have an increased risk of BIA-ALCL. 

Prior to implantation, provide all patients with the breast implant manufacturer’s 
labelling, including the patient-specific labelling, as well as other educational material 
prior, and make sure they are aware of the benefits and risks of the different types of 
implants. Most confirmed cases of BIA-ALCL have occurred in patients with textured 
surface implants, although there are known cases in patients with only smooth-
surface breast implants. 



ü  Epidemiology and correlation with implants 

ü  Pathogenetic hypothesis 

ü  Clinical Presentation 

ü  Evaluation exams and diagnosis 

ü  Staging 

ü  Treatment 

Presentation Outline  



� Picketti Ralstonia1: Common in BIA-ALCL
� Precedence: Helicobacter pylori and GALT1

� Distinct Microbiome may chronically stimulate T-cells

Biofilm Theory

GALT = gut-associated lymphoid tissue.
1. Hu H, et al. Plast Reconstr Surg 2015;135(2):319–29; 2. Personal communication, Dr Mark Clemens, July 2015.

Glycoprotein
matrix

BIA-ALCL

Bacteria

Bacteria

Bacteria

Glycoprotein
matrix

Images courtesy of Dr Mark Clemens.



� 26 Samples analyzed for 
biofilm
� Locations: USC, MDA, 

PMC, WM, IPS
� SEM, PCR, FISH

� Compared to 62 capsular 
contracture specimens

� Distinct microbiome

Biofilm

Personal communication, 
Dr Mark Clemens, July 2015.
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Biofilm causes a microbiome:
results in contracture and BIA-ALCL 
......but due to different host response.



Cytokines secreted by cutaneous and BIA-ALCL lines
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Eosinophils are characteristic of  BIA-ALCL but not systemic ALCL

Difference in eosinophils between BIA- and systemic ALCL, P=.003, Kruskall-Wallis

Courtesy of Marshall Kadin, MD



IL-13 GATA3H&E

Anaplastic cells surrounded by eosinophils produce IL-13

Tumor cells surrounded 
by eosinophils

Courtesy of Marshall Kadin, MD



Systemic ALCL negative for IL-13

Only 2 of 18 systemic ALCL contained neoplastic cells expressing IL-13 (P< .001)

Courtesy of Marshall Kadin, MD



Molecular studies

BALCL1 STAT3 NM_139276.2:c.1981G>T; p.(Asp661Tyr)

BALCL1 BCOR NM_017745.5:c.4424G>A; p.(Trp1475*) (bcl-6 path)

BALCL2 STAT3 NM_139276.2:c.1919A>T; p.(Tyr640Phe)

BALCL3 TP53 NM_000546.5:c.673-1G>A Confirmed germline

BALCL3 OBSCN NM_052843.3:c.19411G>A; p.(Asp6471Asn) calmodulin

BALCL4 SOCS1 NM_003745.1:c.518dup; p.(Leu174Alafs*79)

BALCL5 STAT3 NM_139276.2:c.1981G>T; p.(Asp661Tyr)

BALCL5 BRIP1 NM_032043.2:c.487C>G; p.(Pro163Ala) With BRCA-1

BALCL6 TP53 NM_000546.5:c.524G>A; p.(Arg175His)

BALCL6 STAT3 NM_139276.2:c.1229A>G; p.(His410Arg)

BALCL6 TP53 NM_000546.5:c.746G>A; p.(Arg249Lys) Confirmed germline

BALCL6 SETD2 NM_014159.6:c.2893G>T; p.(Glu965*) HMT

BALCL7 STAT3 NM_139276.2:c.1840A>C, p.(Ser614Arg)

BALCL8 JAK1 NM_002227.2:c.3290_3291delinsTT; p.(G1097V)

BALCL8 JAK3 NM_000215.3:c.2164G>A, p.(Val722Ile) Confirmed germline

BALCL9 STAT3 NM_139276.2:c.1981G>T; p.(Asp661Tyr)

BALCL10 STAT3 NM_139276.2:c.1842C>A; p.(Ser614Arg)

Summary of mutations found in 10 cases from PMCC
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Clinical Presentation 

Leberfinger	AN	et	al	JAMA	surgery	2017	

to inflammation possibly secondary to a reactive process due to
the breast implant.11 It is well established in the literature that
chronic inflammation can lead to lymphoma.12 Tissue ingrowth
into the pores of textured implants is thought to prolong chronic
inflammation, and CD4 T cells have been found to be the pre-
dominate cell type.13 In addition, recent studies showed muta-
tions in the JAK/STAT signaling pathway14 with SOCS1 (OMIM
603597), and other somatic mutations, including TP53 (OMIM
191170) and DNMT3A (OMIM 602769), are present in samples
from patients with BIA-ALCL.15

The time course for development of BIA-ALCL is also consis-
tent with the period required for a chronic biofilm to produce
inflammation, immune activation, and transformation to cancer.16

Textured implants develop a significantly higher load of bacterial
biofilm compared with smooth implants.17 In one study,16 analysis
of the contralateral breast without BIA-ALCL showed a similar
microbiome but significantly fewer bacteria. Hu et al16 found
Ralstonia species, a nonfermenting gram-negative bacillus, in 5 of
10 BIA-ALCL samples.Helicobacter pylori, which is known to cause
gastric lymphoma, is also anonfermentinggram-negativebacillus18

and is thought to cause T-cell lymphoma. However, this theory has
not been fully substantiated as causal yet.19

Clinical Presentation
In our systematic review, the mean age at onset of BIA-ALCL was
51 years. Breast reconstruction patients were older (mean age, 57
years) compared with cosmetic surgery patients (mean age, 46
years) (P < .001), likely because of the increased prevalence of
receiving cosmetic implants at a younger age. The most common
clinical presentation is a late peri-implant effusion,20,21 with
patients first seen with reports of breast enlargement. Sixty-six
percent of patients in our systematic review were initially seen
with a seroma, 8% with a mass, 7% with both a mass and seroma,
and 18% with other entities (Table 1), including capsular
contracture,8,22,23 axillary lymphadenopathy,24,25 skin lesions,26,27

and B-type symptoms (ie, fever, lymphadenopathy, night sweats,
and fatigue).28,29 In our systematic review, 10% (9 of 95 patients)
had axillary lymphadenopathy reported on initial presentation;
however, Clemens et al30 described axillary metastases in 14.9%
of patients in their recent publication. While some studies impli-
cate 2 different types of BIA-ALCL (seroma vs mass),16 others
suggest that these represent less and more aggressive variants
of the same cancer.31,32 The right and left breast are affected
equally, with 4 reported patients having bilateral breast
involvement.23,33,34 In our systematic review, most women had
breast implants in place for a mean of approximately 10 years
before diagnosis (8.6 years for reconstruction vs 9.9 years for cos-
metic surgery, P = .29), with 43 of 80 (54%) in place after recon-
structive surgery for breast cancer and 37 of 80 (46%) after cos-
metic surgery. Patients with silicone implants seem to be affected
more often than those with saline implants, representing 49 of 80
(61%) and 31 of 80 (39%), respectively (Table 1). This may be
related to the greater use of textured anatomic silicone implants
more recently.

Assessment and Diagnosis
Ultrasound is usually the first study of choice to evaluate a woman
whoreportsbreast swelling,butmagnetic resonance imaging is also

sometimes used (Figure 1). In addition, ultrasound can be used for
image-guided fine-needle aspiration of fluid. On gross examina-
tion, the fluid often appears thick and cloudy. Cytological analysis
of peri-implant fluid shows large pleomorphic, epithelioid lympho-
cyteswith abundant cytoplasm27 and an eccentric, kidney-shaped
nucleus (hallmark cells) with prominent nucleolus36 (Figure 2A).
Immunohistochemistry is used to confirm thediagnosis. Breast im-
plant–associated anaplastic large cell lymphoma is CD30 positive
(Figure 2B), epithelial membrane antigen positive, and ALK
negative.37CD30 isexpressedonactivatedBcells andTcells.38Epi-
thelial membrane antigen is overexpressed in several cancers, in-
cluding breast cancer,39 and ALK (OMIM 105590) is a fusion gene
present in up to 70%of systemicALCL.40 T-cell antigen expression
is variable,with themost frequently expressedmarkers beingCD4,
CD3, CD45, and CD2, in decreasing order.36,41 Molecular analysis
showsmonoclonalT-cell receptor (TCR)γgenerearrangement.27The
tumor cell layer on the surrounding capsule canbe thin anddiscon-
tinuous, leading to false negative with capsule histology. In addi-
tion, in less aggressive cases, the tumor cell layer is usually con-
fined to the inner capsule (Figure2CandD).Whenamass ispresent,
the cells often exhibit a sheetlike growth, giving amultinodular ap-
pearance with areas of geographic necrosis and sclerosis.27 Con-
firmed cases are reported to the American Society of Plastic Sur-
geons’ Patient Registry and Outcomes for Breast Implants and
Anaplastic Large Cell Lymphoma Etiology and Epidemiology
(PROFILE) registry,which is kept in collaborationwith theFDA, and
to the implant companies themselves.

After histologic confirmation of BIA-ALCL, further lymphoma
workup and staging are recommended. Each case should ideally
be discussed at a multidisciplinary team conference consisting
of surgeons, medical oncologists, radiologists, and hemato-
pathologists. Routine laboratory work should include complete
blood cell count with differential, comprehensive metabolic
panel, and lactate dehydrogenase level. For staging, positron
emission tomography and computed tomography (PET/CT) is the
preferred imaging modality to assess for systemic disease.42 The
timing of PET/CT remains debatable and is most frequently per-
formed after surgery to allow adequate time for postsurgical
wound healing and to minimize the risk of false-positive [18F]-
fluorodeoxyglucose avidity.

Table 1. Clinicopathological Features of 95 Patients
With Breast Implant–Associated Anaplastic Large Cell Lymphoma
Included in the Systematic Review

Variable Value
Age at onset, mean, y (n = 94) 51
Time to onset, y (n = 85) 10
Type of surgery, No./total No. (%)

Reconstruction 43/80 (54)
Cosmetic 37/80 (46)

Type of implant, No./total No. (%)
Saline 31/80 (39)
Silicone 49/80 (61)

Initial presentation, No./total No. (%)
Seroma 55/83 (66)
Mass 7/83 (8)
Both seroma and mass 6/83 (7)
Other 15/83 (18)
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Treatment
Inour systematic review,62of74 (84%)patientshadat least a com-
plete capsulectomy and removal of the implant. Sixty-one percent
(45of74)ofpatientshadsomeformofchemotherapy,with themost
common therapy being cyclophosphamide, hydroxydaunorubicin,
vincristine, and prednisone (CHOP), and 22 of 74 (30%) received
adjuvant radiotherapy. In total, 46 of 67 (69%) patients were ini-
tially seenwith stage I disease, 16 of 67 (24%)with stage II, 4 of 67
(6%) with stage III, and 1 of 67 (2%) with stage IV. Six patients
underwent neoadjuvant chemotherapy before planned capsulec-
tomy, and 1 patient required capsulectomy to be performed for
recurrence after chemotherapy.

Patients with systemic ALK-negative ALCL typically are ini-
tially seen with advanced disease and have poor outcomes, which
is in contrast to BIA-ALCL, which has an indolent course and
favorable outcomes in most patients.43 Lymphoma benefiting
from surgical resection is in contrast to the normal paradigm for
lymphoma management, which involves systemic chemotherapy,
radiotherapy, or both. Breast implant–associated anaplastic large
cell lymphoma behaves more like a solid tumor than lymphoma.
Therefore, Clemens et al30 suggested using TNM staging, typi-

cally used for solid tumors, instead of the Ann Arbor staging clas-
sification (Table 2)44 that is used for lymphoma. Based on expert
consensus from multiple specialties, treatment guidelines were
developed. Case reports from our systematic review suggest that
patients with localized disease (seroma or stage I) seem to follow
an indolent course; therefore, it is reasonable to perform com-
plete capsulectomy and implant removal, without further inter-
vention. Total capsulectomy is adequate for resection. Typical
margins used in traditional breast cancer surgery are not required.
After complete excision, surveillance examinations every 3 to 6
months and interval imaging with CT of the chest, abdomen, and
pelvis or PET/CT every 6 months are recommended for the first 2
years. If complete excision is not technically feasible or surgical
pathology reveals incomplete excision or partial capsulectomy,
local radiotherapy is often used as adjuvant therapy in the
absence of systemic disease.42

Patients with more advanced disease, including a tumor mass
(stage II), lymph node involvement (stage II/III), or distant disease
(stage IV), should be referred to a medical oncologist for chemo-
therapy, radiotherapy, or both. CHOP chemotherapy with or with-
out radiotherapy has been successful in treating extended disease

Figure 1. Assessment of PatientsWith Late Peri-implant Seromas

Schematic representationA

Affected breast axillary loculated (left), medial (middle), and inferior (right) fluid collectionC

Affected breast (left) and unaffected breast (right)B

Breast parenchyma

Malignant lymphoma cells
Lymphoma cells within effusion fluid
Breast implant

Fibrous capsule

A, Schematic representation by Thompson et al35 of effusion-associated
anaplastic large cell lymphoma after breast augmentation (reprinted with
permission fromHaematologica). The septated effusion is contained between
the implant and the fibrous capsule that surrounds the implant. Themalignant
cells are contained within the effusion fluid and adherent to the fibrous capsule
within a serofibrinous exudate. There is no invasion beyond the fibrous capsule

into the breast parenchyma. B, T2-weighted breast magnetic resonance images
of anaplastic large cell lymphoma in the affected right breast (left) and
unaffected left breast (right) of a patient. C, Ultrasound images of the patient’s
right breast axillary loculated fluid collection (left), medial fluid collection
(middle), and inferior fluid collection (right).
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ü  60-80% delayed (> 1 year) persistent seroma ± breast 
swelling, asymmetry or pain. 9-13% of delayed seroma 
are BIA-ALCL 

ü  10-20% breast mass through the scar capsule around 
the implant ± seroma. A breast parenchima mass apart 
from the capsule is not a BIA-ALCL 

ü  10-15% axillary lymphoadenopathy 
ü  <10% Cutaneous lesions (erythema,cutaneous papules), 

supraclavicular or distant adenopathies, systemic 
symptoms 

ü  Rare bilateral cases 

Clinical Presentation 

Leberfinger	AN	et	al	JAMA	surgery	2017	
Mehta-Shah	N	et	al	Blood	2018	
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Evaluation of suspected cases 

“No screening, testing, or prophylactic surgery is 
recommended for asymptomatic patients beyond 
regular mammograms as part 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.” 

Mehta-Shah	N	et	al	Blood	2018	



Recommended evaulation exams 

Breast ultrasound: recommended exam with a sensitivity	and	specificity	for	detecting	
an	effusion	(84	percent	and	75	percent),	less	sensitive	for	detecting	a	mass	(46%	and	100%)		

Alderluccio	JP	et	al	Clin	Case	reports	2018	

Magnetic Resonance Imaging: recommended exam in case with suspicion for 
a mass or ultrasound uncertainty 	



Diagnosis 
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PREOPERATIVE ONCOLOGIC WORKUP
After confirmation of BIA-ALCL diagno-

sis, preoperative consultation with a lymphoma 
oncologist and consideration of a surgical oncolo-
gist are recommended. Oncologic workup should 
proceed before any operative intervention. A 
bone marrow biopsy may be indicated but is only 
performed in rare select cases at the oncologist’s 
discretion to differentiate from other peripheral 
T-cell lymphomas. Testing for anaplastic lym-
phoma kinase translocation status also differen-
tiates from anaplastic lymphoma kinase–positive 
systemic ALCL, a much more aggressive disease. 
Note that BIA-ALCL is always anaplastic lym-
phoma kinase–negative, and therefore anaplas-
tic lymphoma kinase is not a screening tool but 

a descriptive tool for established disease. For con-
firmed cases, a positron emission tomographic/
computed tomographic scan is beneficial for 
demonstrating associated capsular masses, chest 
wall involvement, regional lymphadenopathy, 
and/or distant organ metastasis.8 A positron emis-
sion tomographic scan can act as a roadmap for 

Fig. 3.  Disease diagnosis should be made prior to any surgical 
intervention to allow for an adequate preoperative oncologic 
work up and staging. (Above) In a clinical setting, a peripros-
thetic fluid collection is aspirated under ultrasound guidance 
and facilitated by implant displacement. (Image with permis-
sion and courtesy of Olaya Sanchez Crespo, M.D.) (Below) A BIA-
ALCL effusion aspirate is shown and may appear serous, viscous, 
and/or bloody.  Fluid specimens should be sent in entirety, at 
least 50ml, to facilitate an accurate diagnosis. 

Fig. 4. A malignant effusion in a BIA-ALCL patient demonstrates 
large pleomorphic cells with prominent horseshoe-shaped nuclei, 
and nuclear folding and strong diffuse CD30 reactivity by immuno-
histochemistry (CD30 immunohistochemistry with hematoxylin 
counterstain, original magnification, × 1000). Inset demonstrates a 
single T-cell population on flow cytometry. Positive cytology and a 
diffuse expression of CD30 are required for diagnosis.

Fig. 5. CD30 immunohistochemistry of a benign late seroma dem-
onstrates a normal mixture of small lymphocytes, histiocytes, and 
rare eosinophils. Histiocytes display abundant clear cytoplasm 
with nuclei of variable size. Note that most lymphocytes and all 
histiocytes are negative for CD30 except for rare isolated morpho-
logically normal lymphocytes (CD30 immunohistochemistry with 
hematoxylin counterstain, original magnification, × 1000).

Clemens	MW	et	al,	Plast	Recontsr	Surg	2018	

Ultrasound-guided periprostetic fluid fine needle aspiration with cytology and 
flow cytometry.(20-100 ml)	
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� CD30+ in all (n=64) cases, 
� ALK and EBER negative in all (n=56 

and 25 respectively) tested cases. 
� CD3+ 15 of 62 (24%) cases  
� CD4+ 43 of 61 (70%), 
� CD8+ 6 of 57 (11%), 
� CD43+ 37 of 46 (80%), 
� CD45+ 29 of 49 (59%), 
� EMA+ 25 of 42 (60%)
� TIA-1+ 28 of 46 (61%)
� Granzyme-B+ 28 of 47  (60%) 
� TCR αβ+ 5 of 24 (21%)
� TCR γδ+ 1 of 23 (4%) 

IMMUNOHISTOCHEMISTRY/FLOW

Lopes et al. Comprehensive Immunophenotypic Analysis of 64 Cases of Breast Implant-Associated Anaplastic Large Cell 
Lymphoma Shows an Activated Cytotoxic with Silent T-Cell Receptor Pattern

CD30 IHC

TCR deep sequencing – present
but ?? Not functioning (ie.   sALCL)

Immunoistochemistry and flow cytometry 

Mehta-Shah	N	et	al	Blood	2018	
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Solid Tumor Progression Hypothesis

Lymph node 
invasion

Luminal side of 
capsule Breast 

tissue

Lymphoma cell

Fibrin 
layer

Thickened 
capsule 

with mass

1

2

3 4

BIA-ALCL  behaves like a SOLID Tumor (like lung or breast cancer) and 
therefore treated surgically (ALSO LIKE HODGKIN AND pcALCL)



Limited observations suggest that patients with BI-ALCL often
have clinically indolent disease, but there is a subset of patients
reported who had progressive disease that sometimes resulted in
death, which suggests a broader disease spectrum.7 A number of
therapeutic approaches for patients with BI-ALCL have been
reported in the literature, highlighting a lack of consensus and
the need for definition of the optimal treatment of patients with
BI-ALCL.

In this study, we collected data from 87 patients with BI-ALCL
who had complete pathologic and staging information, data on
therapies used, and clinical follow up. The goal of this study was to
assess the efficacy of various therapeutic modalities on disease
outcome.

PATIENTS AND METHODS

Study Design
This study was approved by the institutional review board of The

University of TexasMDAnderson Cancer Center. BI-ALCLwas defined as a
T-cell lymphoma that is associated with a breast implant, composed of
large, pleomorphic cells that uniformly expressed CD30 and lacked
anaplastic lymphoma kinase (ALK) expression or genetic abnormalities
involving ALK at chromosome 2q23. The tumor begins on the luminal

surface of the fibrous capsule surrounding the implant and may show
varying degrees of infiltration of the capsule, the surrounding soft tissue, or
the breast parenchyma. Patients with ALCL confined to the skin of the
breast (ie, cutaneous ALCL) were excluded. Rare patients with widespread
ALK-negative ALCL with a breast mass that did not involve the fibrous
capsule around an implant were also excluded.

This study included 37 unpublished occurrences of BI-ALCL that
had complete clinical, therapeutic, and follow-up data. In addition, a
literature search was performed for all reports of BI-ALCL worldwide
published between January 1997 and December 2014. Corresponding
authors of all published cases of BI-ALCL were contacted to contribute
clinical information, pathology slides, and treatment and follow-up
data, and the slides were reviewed to confirm the diagnosis of BI-ALCL
(Fig 1).3,4

Patients were staged at the time of presentation by using the Ann
Arbor system.8 In addition, we designed a surgical and pathologic staging
system for BI-ALCL modeled after the American Joint Committee on
Cancer TNM system for staging solid tumors (Fig 2; Table 1).9

For this study, limited surgery was defined as partial capsulectomy,
implant removal or replacement, or excisional biopsy of the capsule or
mass. Complete surgery was defined as breast implant removal and total
capsulectomy with complete excision of any associated mass and negative
margins on final pathologic evaluation. Clinical follow-up data, including
details of adjuvant therapy and dates of events after any therapeutic
intervention, were collected. Details of chemotherapy agents and number
of cycles administered, as well as radiation therapy details, were also
obtained.
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Fig 1. Pathologic T staging. (A and B)
T1: lymphoma cells confined to the
effusion or a layer on the luminal side of
the capsule; (C and D) T2: lymphoma
cells superficially infiltrate the luminal
side of the capsule. Arrows indicate the
areas of invasion; (E and F) T3: clusters
or sheets of lymphoma cells infiltrate
into the thickness of the capsule; and (G
and H) T4: lymphoma cells infiltrating
beyond the capsule, into the adjacent
soft tissue or breast parenchyma. Left
column, hematoxylin and eosin stain; right
column, CD30 immunohistochemistry;
magnification, 3100.
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or sheets of lymphoma cells infiltrate
into the thickness of the capsule; and (G
and H) T4: lymphoma cells infiltrating
beyond the capsule, into the adjacent
soft tissue or breast parenchyma. Left
column, hematoxylin and eosin stain; right
column, CD30 immunohistochemistry;
magnification, 3100.
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ALCL as well as some lymphoproliferative disorders12-14 
and is necessary to establish the diagnosis of BIA-ALCL. 
As BIA-ALCL is a rare disease at most medical centers, 
inclusion of a clinical history and directions to the 
pathologist to “rule out BIA-ALCL” is beneficial and sug-
gested. If after pathology evaluation, diagnosis of lym-
phoma is indeterminate, secondary hematopathology 
consultation is recommended at a tertiary cancer center 
with experience in this disease. If the pathology is neg-
ative, the patient should be referred to a plastic surgeon 
for management as a benign seroma. In accordance with 
the United States Food and Drug Administration (FDA) 
recommendation,15 histologic confirmation of BIA-ALCL 
should be reported to the BIA-ALCL PROFILE registry 
(www.thepsf.org/profile) of the American Society of 
Plastic Surgeons.

LYMPHOMA WORKUP AND STAGING

Following confirmation of BIA-ALCL diagnosis, a multi-
disciplinary team is recommended for managing patients. 
Routine laboratory blood tests include a complete blood 
count (CBC) with differential, comprehensive metabolic 
panel, lactate dehydrogenase (LDH), and Hepatitis B 
testing (if adjuvant chemotherapy is being considered). 
Women of child-bearing age should be tested for preg-
nancy prior to embarking on oncologic treatment. For 
BIA-ALCL confirmed cases, a bone marrow biopsy may 
be performed but is most often not necessary except 
in select cases with evidence or suspicion of systemic 
spread, and can be left to the oncologist’s discretion. For 
confirmed cases of BIA-ALCL, a PET scan is often benefi-
cial for demonstrating associated capsular masses, chest 
wall involvement, and is the preferred test to evaluate 

for systemic spread to regional or distant lymph nodes, 
and/or organ involvement.11 Active BIA-ALCL is positive 
on PET scan. Staging of BIA-ALCL may be performed 
either by a lymphoma or solid tumor staging system. 
The Lugano revision to the Ann Arbor staging system 
is a lymphoma staging with stage IE disease limited to a 
single extranodal site such as breast or capsule involve-
ment only, with stage IIE disease defining spread to local 
lymph nodes.16 Using this system, nearly all BIA-ALCL 
patients have early-stage disease, either stage 1E (83%-
84%) or stage IIE (10%-16%) vs stage IV disease (0%-
7%).4,5 An MD Anderson (MDA) solid tumor BIA-ALCL 
tumor, lymph node, metastasis (TNM) staging system 
has been proposed and modeled after the American 
Joint Committee on Cancer (AJCC) TNM (Tumor, lymph 
Node, Metastasis). (Figure 1, Table 1) Using this sys-
tem, 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%).5 In the 
same study of 87 BIA-ALCL patients, the overall survival 
(OS) rate was 94% and 91% at 3 and 5 years, respec-
tively, and the 3-year and 5-year event free survival 
(EFS) rates were both 49%. Complete surgical excision 
prolonged OS (P = .001) and EFS (P = .001) compared 
with all other therapeutic interventions. Patients with 
stage I disease have better EFS than those with higher 
stages (P = .003), and the rate of disease events is 2.6-
fold higher for stage II disease and 2.7-fold higher for 
stage III disease compared with stage I disease.5 The rate 
of disease events following complete surgical excision 
was 14.3% for patients with T4 stage and was 0% for 
patients with T1 and T2 stages (P = .001). Within this 
study, the MDA TNM staging system predicted OS for 
BIA-ALCL patients more accurately than did the Ann 
Arbor Lymphoma staging system (P = .007).5

Table 1. BIA-ALCL Tumor, Lymph Node, and Metastasis (TNM) Staging and Stages. Adapted from Clemens et al.5

Staging

Tumor size T1 T2 T3 T4

T Confined to effusion Early capsule invasion Mass aggregate, confined to capsule Tumor locally invasive 
out of capsule

Lymph Nodes NO N1 N2

N No lymph node involvement One regional lymph node Multiple regional lymph nodes

Metastasis MO M1

M No distant spread Other organs/distant sites

Stages

Stage IA: T1N0M0                                                                                                            Stage IIA: T4N0M0                                                                                 Stage III: TanyN2M0, T4N1M0

Stage IB: T2N0M0                                                                                                            Stage IIB: T1-3N1M0                                                                              Stage IV: TanyNanyM1

Stage IC: T3N0M0

Clemens	MW	et	al,	Aesthet	Surg	J	2017	
Clemens	MW	et	al	J	Clin	Oncol	2015	

BIA-ALCL specific TNM staging system 

Statistical Analysis
Because the patients received a number of therapies for their

diseases, either concurrently or sequentially, traditional methods of
presenting outcome oversimplify the clinical picture. Therefore, for this
study, we divided therapies into one of four categories: limited surgery,
complete surgery, systemic chemotherapy, or radiation therapy. For
event-free survival (EFS), an event included lymphoma persistence,
recurrence, progression, relapse, or death. EFS was calculated from the
time of therapeutic intervention to the time of an event or last clinical
follow-up. Overall survival (OS) was calculated from the time of
diagnosis of BI-ALCL to death or last follow-up. Patients who were alive
or had no event at last follow-up were censored. The EFS and OS
probabilities were estimated by the Kaplan-Meier product-limit
method.10 The log-rank test was used to compare survival among
the subgroups. We used a Prentice, Williams, and Peterson model to
assess the effect of treatment on EFS.11 P , .05 was considered sig-
nificant, and all tests were two sided. Analyses were performed using
SAS 9.3 (SAS Institute, Cary, NC) and R software (The R Foundation for
Statistical Computing, Boston, MA).

RESULTS

Study Group
The study group of 87 patients was derived from a search of

the literature and from unpublished BI-ALCL occurrences. From a
total of 91 patients with BI-ALCL identified in PubMed, we

Fig 2. This TNM system was modeled after
the American Joint Committee on Cancer TNM
staging system for solid tumors.

Table 1. Proposed TNM Staging for Breast Implant–Associated Anaplastic
Large-Cell Lymphoma

TNM or Stage Designation Description

T: tumor extent
T1 Confined to effusion or a layer on luminal

side of capsule
T2 Early capsule infiltration
T3 Cell aggregates or sheets infiltrating the capsule
T4 Lymphoma infiltrates beyond the capsule

N: lymph node
N0 No lymph node involvement
N1 One regional lymph node (+)
N2 Multiple regional lymph nodes (+)

M: metastasis
M0 No distant spread
M1 Spread to other organs/distant sites

Stage
IA T1N0M0
IB T2N0M0
IC T3N0M0
IIA T4N0M0
IIB T1-3N1M0
III T4N1-2M0
IV TanyNanyM1
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Fig 3. Survival curves according to treatment approaches: event-free survival (A), overall survival (B). Survival curves according to Ann Arbor stage: event-free survival (C),
overall survival (D). Survival curves according to proposed TNM staging: event-free survival (E), overall survival (F).
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BIAA-1

Physical signsb 

(effusion, 
enlargement, mass, 
ulceration) >1 year 
post implantation  
(Average 8–10 years 
post-implantation)

Ultrasound of 
breast
or 
Breast MRI in 
selected cases
or 
PET/CT scanc 
in selected 
cases

aRare cases with parenchymal breast or nodal involvement may have an aggressive course more in line with systemic ALK-positive ALCL (See TCEL-3). Optimal 
treatment of these cases is not well defined and management should be individualized.

bA majority of cases have been seen in textured implants (Miranda RN, et al. J Clin Oncol 2014;32:114-120).
cPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
dLarger volume of fluid yields a more accurate diagnosis. If possible, obtain >50 mL for cytology and cell block; >10 mL for flow cytometry immunophenotype.
eSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
fBreast implant-associated ALCL (BIA-ALCL) is usually ALK-negative but has a good prognosis.
gThe FDA recommends reporting all BIA-ALCL cases to the PROFILE Registry: www.thepsf.org/PROFILE.

Ultrasound 
inconclusive

Breast MRI, if 
not previously 
done

Any 
effusion 

Mass

FNA of fluidd 
around breast 
implant

Biopsy of mass 

ESSENTIAL:
• Cytology with cell 

block preparationd 
• IHC and/or flow 

cytometryd for CD2, 
CD3, CD4, CD5, CD7, 
CD8, CD30, CD45, and 
ALKf

USEFUL UNDER 
CERTAIN 
CIRCUMSTANCES:
• If there is solid 

mass associated 
with the implant, 
biopsy (excisional 
or incisional or core 
needle) may be 
required for diagnosis

If 
indeterminate 
of lymphoma

Second 
pathology 
consultation 
by tertiary 
cancer center

Histologic 
confirmation 
or suspicious  
of BIA-ALCLg

CLINICAL 
PRESENTATIONa 

INITIAL WORKUP PATHOLOGIC 
WORKUPe

See BIAA-2

Negative 
for 
lymphoma

Refer to 
plastic 
surgeon for 
management

See References on BIAA-A
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ü  Epidemiology and correlation with implants 

ü  Pathogenetic hypothesis 

ü  Clinical Presentation 

ü  Evaluation exams and diagnosis 

ü  Staging 

ü  Treatment 

Presentation Outline  



ü  A multidisciplinary team (hematologist, medical oncologist, 
surgeon, radiation oncologist) is required for optimal 
mangement60-80%  

ü  PET/CT is mandatory pre-surgery to plan the treatment and surgical 
approach 

ü  Complete excision of any mass surrounding implant capsule is the 
optimal treatement and is sufficient for the disease confined to the 
capsule or resectable chest wall mass 

ü  Mastectomy is not required 
ü  Sentinal lymphnode  and fully axillary lymphnode dissection are not 

useful to reduce recurrence 
ü  Biopsy of any suspicious lymph node is required 
ü   Adjuvant therapy for patients at high risk of recurrence 

General Treatment key points 

Leberfinger	AN	et	al	JAMA	surgery	2017	
Mehta-Shah	N	et	al	Blood	2018	
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Fig 3. Survival curves according to treatment approaches: event-free survival (A), overall survival (B). Survival curves according to Ann Arbor stage: event-free survival (C),
overall survival (D). Survival curves according to proposed TNM staging: event-free survival (E), overall survival (F).
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capsule. The analysis is complicated by the fact that many patients
who had a complete surgical excision also received other therapies,
including chemotherapy, either before or after a complete surgical
excision. Eleven patients were treated with systemic chemotherapy
and never underwent complete excision, and six of these patients died
as a result of disease. Also, 40 patients received chemotherapy and
underwent complete surgical excision; nine of these patients had
events, but all events occurred before these patients received a
complete surgical excision. Overall, only 4% of patients who
underwent complete surgical excision had events. The observation
that a lymphoma may benefit from surgical therapy or resection
challenges the current paradigm for the management of lymphomas,
which usually involves radiation therapy or systemic chemotherapy.
However, BI-ALCL is mostly localized to the breast or chest region,
and no bona fide occurrences of systemic disease occurred after the
diagnosis of BI-ALCL in this patient cohort. Furthermore, this
paradigm is not entirely novel for lymphomas. For example, primary
cutaneous ALCL is often a localized disease that can be cured with
excision or local radiation therapy.36 However, for the small subset of
patients with more advanced disease, the role of chemotherapy
requires additional analysis.

Establishing the diagnosis of BI-ALCL can be challenging, and
a multidisciplinary approach is essential for the diagnosis and
management of these patients. Management requires experts in
diagnostic imaging, pathology, hematology/oncology, surgical
oncology, radiation oncology, and plastic surgery. In an earlier
study, we suggested that ultrasonography is the most effective tool
to screen patients for BI-ALCL.21 The capsule surrounding the
implant may be thickened and fibrous or deceptively normal in
appearance. Cytologic specimens of effusions can be helpful, and
adequate fluid should be aspirated to allow for testing. Biopsy or
resection specimens involved with BI-ALCL will show large pleo-
morphic tumor cells that strongly and uniformly express CD30 and
are of T-cell lineage, as shown by immunohistochemistry or flow
cytometry.4 The T-cell antigens CD3 and CD5 are often negative in
BI-ALCL, which is a potential diagnostic pitfall17; however, most cases
express T-cell markers CD4 and CD43 (Fig 4).

We acknowledge that this study has limitations. This is a
retrospective study in which most patients received therapies at
various institutions worldwide. To minimize selection bias, we

collected information from all of the reported cases in the world
literature and contacted corresponding authors to obtain the
details of the therapies that were used. In the literature, only 91
occurrences of BI-ALCL had been reported at the time of writing,
and we obtained the pathology slides and complete clinical records
of 50 patients. In addition, we included 37 unpublished cases,
which represented the total experience of the authors of this
manuscript at their respective institutions. Therefore, we do not
believe that substantial selection bias was involved in the formation
of this patient cohort.

In summary, the data we present show that timely diagnosis
and complete surgical excision of lymphoma, implants, and the
surrounding fibrous capsule is the optimal approach for the
management of patients with BI-ALCL. Patients who receive breast
implants need to be advised of the risk, albeit low, of developing BI-
ALCL, as well as the common presenting symptoms, such as amass or
delayed onset (. 1 year) of effusion. Future research is warranted to
determine if any modifiable risk factors, either in the patient or in the
type of breast implant used, exist for this disease.

Table 3. Rate of Events After Various Treatment Approaches of Patients With
Breast Implant–Associated Anaplastic Large-Cell Lymphoma

Treatment Approach

Event Rate (%) by Time Point

1 Year 3 Years 5 Years

Limited surgery (n = 43) 60 89 89
Complete surgery (n = 74) 4 4 4
Radiation therapy (n = 39) 18 28 28
Chemotherapy (n = 51) 24 32 32
Ann Arbor stage
IE 31 45 45
IIE 50 70 70

TNM stage
I 22 37 37
II 51 63 63
III 48 71 71

NOTE. The total number of treatment approaches is greater than 87, because
some patients received multiple treatment approaches.

Fig 4. Patient example and surgical treatment. This woman presented 7 years
after bilateral cosmetic breast augmentation with swelling of the left breast and
palpable lymphadenopathy (A). She underwent an incisional biopsy of the capsule,
drainage of the effusion, and subsequent complete surgical excision that included
implant removal and total capsulectomy with lymph node excisional biopsy by
ultrasound guidance (B and C). Effusion demonstrated large cells (D: Wright
Giemsa,31000; E: Anti CD30 immunocytochemistry,31000) capsule and excised
lymph nodes were negative for lymphoma. The diagnosis rendered was breast
implant–associated anaplastic large-cell lymphoma, Ann Arbor stage IE, MD
Anderson Cancer Center stage 1A. Scanning electron microscopy demonstrates
the textured surface of the involved breast implant with attached cells. (F; mag-
nification, 31,000) The patient did not receive radiation or chemotherapy and
underwent surveillance by positron emission tomography–computed tomography
scan every 3months the first year and every 6months after the first year. Patient is
disease free after 2 years of follow-up.
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ü  No established approach 
ü  Patients with evidence of disease beyond the capsule 

(Stage IIA,B, III, IV) have higher risk of progression/
recurrence 

ü  Patients with residual localized disease after surgery: 
localized radiotehrapy (Gy 24-36) if no previous RT or 
chemotherapy 

ü  Advanced stage: chemotherapy as nodal ALCL (CHOEP, 
CHOP, Brentuximab-Vedotin,± Radiotherapy 

Adjuvant therapy 

Leberfinger	AN	et	al	JAMA	surgery	2017	
Mehta-Shah	N	et	al	Blood	2018	
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Novel approaches 



BIAA-2

Localized 
disease to 
capsule/
implant/breast

• Total capsulectomy  
and excision of 
associated mass 
with biopsy of 
supicous node(s), 
explantation

• Consider removal 
of contralateral 
implantk

• Consultation with 
surgical oncologist 
recommended 
for patients with 
preoperative tumor 
mass

Extended 
disease 
(stage II–IV)

Observation 
• H&P for every 3–6 

mo for 2 y and 
then as clinically 
indicated

• ± C/A/P CT with 
contrast or PET/CT 
scanc no more often 
than every 6 mo 
for 2 y then only as 
clinically indicated

Histologic 
confirmation 
or suspicious  
of BIA-ALCLg

cPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be 
preferred in these instances.

gThe FDA recommends reporting all BIA-ALCL cases to the PROFILE Registry: www.thepsf.org/PROFILE.
hSee Proposed TNM Staging for Breast Implant–Associated Anaplastic Large-Cell Lymphoma (BIAA-B).
iFor BIA-ALCL, bone marrow biopsy is only needed in selected cases (eg, extensive disease or unexplained cytopenia).
jEg, oncologist, surgical oncologist, plastic surgeon, hematopathologist. 
kIn approximately 4.6% of cases, lymphoma was found in the contralateral breast (Clemens MW, Medeiros LJ, Butler CE, et al. 

J Clin Oncol 2016;34:160-168).
lBrentuximab vedotin may be appropriate for low burden disease in selected patients. 
mSee Supportive Care (LYMP-B).

• Recommend discussion 
of treatment options with 
multidisciplinary teamj

• H&P exam, including complete 
skin exam

• CBC with differential
• Comprehensive metabolic panel
• LDH
• PET/CT scanc
• Echocardiogram or MUGA 

scan if anthracycline or 
anthracenedione-based regimen 
is indicated

• Pregnancy testing in women 
of child-bearing age (if 
chemotherapy or RT planned)

• Consider systemic therapy 
(alphabetical order)
�Brentuximab vedotinl,m
�Brentuximab vedotin + 

CHP (cyclophosphamide, 
doxorubicin, and 
prednisone)m

�CHOP
�CHOEP
�Dose-adjusted EPOCH

LYMPHOMA WORKUP 
AND STAGINGh,i

Incomplete 
excision 
or partial 
capsulectomy 
with residual 
disease ± 
regional 
lymph node 
involvement

Complete 
excision with 
no residual 
disease

TREATMENT FOLLOW-UP

See References on BIAA-A

Discuss adjuvant 
treatment options with 
multidisciplinary team
• RT (24–36 Gy) for 

local residual disease 
± systemic therapy 
(as listed below), if 
node positive or RT 
not feasible 
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Fig. 1. Diagnosis and treatment follows the National Comprehensive Cancer Network guidelines, which are available 
for free download from www.nccn.org. The essential elements are summarized in the algorithm. BIA, breast implant–
associated; MRI, magnetic resonance imaging; IHC, immunohistochemistry; PROFILE, Patient Registry and Outcomes For 
breast Implants and anaplastic large cell Lymphoma etiology and Epidemiology; PET, positron emission tomography; 
CT, computed tomography; US, ultrasound; Tx, therapy; CHOP, cyclophosphamide, vincristine, doxorubicin, and predni-
sone. (Modified with permission from Clemens MW, Butler CE. ASPS/PSF efforts on BIA-ALCL. Plast Surg News 2015;26:8.)





Conclusions 

! BIA-ALCL	is	a	rare	T-cell	lymphoma,	but	its	knowledge	and	timely	are	required	
to	allow	an	optimal	outcome	to	the	patients	

! Symptomatic	 patients	 should	 be	 evaluated	 with	 breast	 ultrasound	 and/or	
NRMI	

! Peri-prosthetic	 effusion	 later	 than	 1	 year	 after	 the	 implantation	 should	 be	
collected	and	evaluated	for	CD30	immuoistochemistry	and	flow-cytometry		

! BIAL-ALCL	patients	should	be	evaluated	by	a	multidisciplinary	team	

! BIA-ALCL	confined	to	the	capsule	can	be	treated	with	surgery	alone	

! Local	 residual	or	unresectable	disease	may	be	 treated	with	 radiation	 therapy	
BIA-ALCL	localized	to	the	capsule	can	be	treated	with	surgery	alone	

! Advanced	 BIA-ALCL	 with	 regional	 or	 distant	 lymph	 node	 require	 adjuvant	
chemotehrapy	


