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Abstract
Purpose of Review  This review aims to provide a comprehensive overview of the current understanding of breast implant-
associated anaplastic large cell lymphoma (BIA-ALCL), including its incidence, risk factors, clinical presentation, and 
diagnostic criteria. The aim is to enhance awareness among healthcare professionals and patients about BIA-ALCL, its 
management strategies, and the importance of surveillance in individuals with breast implants.
Recent Findings  Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a rare form of T cell lymphoma 
characterized by the presence of the CD30 biomarker. Although BIA-ALCL is more prevalent than other primary breast 
lymphomas, its incidence rate is extremely low. Textured implants have been associated with nearly all instances of BIA-
ALCL. A significant proportion of BIA-ALCL patients exhibit an excellent prognosis after the extraction of the implants 
and capsules. Unfavorable outcomes are seen in instances of tumor bulk and implant capsule invasion.
Summary  This review provides an in-depth understanding of breast implant-associated anaplastic large cell lymphoma (BIA-
ALCL), focusing on its incidence, risk factors, clinical presentation, diagnostic criteria, and imaging evaluation. BIA-ALCL 
management techniques, treatment modalities, effectiveness, and outcomes are examined to improve patient care and awareness.
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Introduction

Breast surgery may result in psychosexual morbidity. Breast 
reconstruction has played a crucial role in the restoration of 
feminine identity and self-esteem among women who have 
undergone breast surgery [1•]. One common approach to 
breast reconstruction is the use of implants, which are used 

on a global scale in both breast augmentation and recon-
struction procedures [1•, 2]. Breast-implant based recon-
struction may be performed in several stages, including an 
initial tissue expander placement followed by an exchange 
for a permanent implant [3]. Tissue expanders and breast 
implants can be smooth or textured. Textured surfaces maxi-
mize tissue ingrowth to improve the stability of the breast 
pocket and improve aesthetic outcomes [4]. Textured tissue 
expanders prevent port rotation and maintain the fluid injec-
tion direction. Implant contraction and migration have been 
mitigated with the use of textured implants [5••].

Textured implants have been linked to breast implant-asso-
ciated anaplastic large cell lymphoma (BIA-ALCL), a treat-
able non-Hodgkin type T cell lymphoma positive for CD30 
biomarker [1•, 6]. BIA-ALCL was first described in the 1997 
by John Keech Jr. and Brevator Creech [7••]. Reported cases 
are split equally between cosmetic and reconstructive surgery 
patients, which may suggest that prior malignancy is not an 
independent risk factor [1•]. Textured implants were first 
introduced in the late 1980s, and no cases of BIA-ALCL were 
documented prior to the textured implant era [2]. Although 
ALCL of the breast has been reported in both women with 
and without breast implants, a study by de Jong et al. estab-
lished that implants increased the risk by a factor of 18 [2].
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In 2016, the World Health Organization (WHO) pro-
visionally recognized BIA-ALCL as a distinct lymphoma 
and established National Comprehensive Cancer Network 
(NCCN) guidelines to delineate the detection, treatment, 
and care for patients with BIA-ALCL [8]. Allergan Cor-
poration's Biocell textured implants were the subject of a 
class I device recall by the U.S. Food and Drug Administra-
tion (FDA) in July 2019. Additionally, Allergan issued a 
voluntary global recall of its textured surface breast tissue 
implants and expanders [1•, 8].

Most cases of BIA-ALCL have an acute onset, and if diag-
nosed and treated promptly, follow an indolent clinical course 
[1•]. Treatment may include exploration with capsulectomy, 
chemotherapy, and radiation [2]. Because the median onset 
of BIA-ALCL is more than a decade after initial breast tis-
sue implantation, there may be a delay in diagnosis for these 
patients [6]. The FDA recommends periodic magnetic reso-
nance imaging (MRI) to monitor for ruptures following sili-
cone implants but does not address saline implants [3]. Due 
to insufficient follow-up of the implanted devices, a lack of 
knowledge about the condition, or insufficient training or 
expertise among medical professionals in examining breast 
implants, there may be a delay and/or error in the diagnosis of 
BIA-ALCL [3]. Thus, it is crucial for healthcare profession-
als to understand the complexity and long-term implications 
of the disease in this patient population.

Epidemiology

Anaplastic Large Cell Lymphoma (ALCL) is a rare form of 
non-Hodgkin lymphoma. Additionally, breast lymphomas 
comprise approximately 1 to 2 percent of all extranodal lym-
phomas and approximately 0.04 to 0.5 percent of all breast 
malignancies [9]. The reported incidence of BIA-ALCL var-
ies in literature, from 1 in 355 patients to 1 in 30,000 patients 
[10]. This variability is likely linked to lack of global report-
ing, incomplete breast implant sales data, relative rarity of the 
disease, or long initial implant to onset exposure times [1•, 10].

Most case series report BIA-ALCL onset at a median 
exposure time of 7.5 to 11 years, although shorter onset 
times (0.4 -2 years) have been reported [10]. Nelson et al. 
reported an estimated incidence of 1.79 per 1000 patients 
and 1.15 per 1000 implants for development of BIA-ALCL 
[10]. The cumulative incidence was 6.66 per 1000 implants 
beyond 14 to 16 years [10].

Pathogenesis

Anaplastic large cell lymphoma (ALCL) is a type of non-
Hodgkin lymphoma characterized by the presence of large 
anaplastic lymphoid cells that express the cell-surface 

protein CD30 [2, 6]. The WHO further classifies ALCL 
into two major variants, one of which expresses anaplastic 
lymphoma kinase (ALK) protein and the other that does not, 
which is more aggressive in nature [2]. Having a positive 
ALK protein occurs in 60–80% of systemic ALCL (sALCL) 
cases, whereas the remaining sALCL cases are character-
ized by specific gene rearrangements, including Dusp22 and 
TP63 [1•]. BIA-ALCL, a pure T-cell lymphoma, is a subset 
of systemic ALCL that is Triple Negative (ALK-, Dusp22 
-. TP63-) and CD30 positive [1•, 2, 3, 6].

BIA-ALCL arises in the capsule or the fluid surround-
ing the breast implant [2]. The proposed pathogenesis 
for the development of BIA-ALCL complex involves the 
textured implant surface invoking an immune response, 
chronic inflammation, and bacterial biofilm growth [3]. 
With textured implants, tissue growth into the implant 
pores may prolong chronic inflammation [3]. Chronic 
inflammation leads to extensive immune cell clonal expan-
sion and lymphomagenesis in a genetically susceptible 
individual [1•]. Additionally, the time for development of 
BIA-ALCL is consistent with the time needed for a chronic 
bacterial biofilm to produce an immune activation, chronic 
inflammation, and subsequent malignant cell transforma-
tion [3]. BIA-ALCL cells have been pathologically classi-
fied as CD30 + , which traditionally marks activated B and 
T cells, and epithelial membrane antigen positive [1•, 3].

Other proposed mechanisms for BIA-ALCL development 
include allergen driven carcinogenesis: from contaminants 
derived from the implant surface or from the operating suite 
[1•]. Genetics may also be a risk factor for disease develop-
ment, with oncogenic mutations in TP53, DNMT3A, and 
the JAK-STAT3 pathway noted in patients with BIA-ALCL 
[1•, 3]. Additional proposed oncogenic drivers include 
chronic trauma to the breast pocket or viral infections [1•].

Presentation and Spectrum of Disease

The mean age at onset of BIA-ALCL is 51 years, with 
breast reconstruction patients being older compared with 
cosmetic surgery patients (57 vs 46 years of age) [3]. Most 
patients are initially seen with a seroma, and the most 
common clinical presentation is a late peri-implant fluid 
collection [3, 8]. Patients may present with a mass, both a 
mass and seroma, with capsular contracture, axillary lym-
phadenopathy, skin lesions, or B type symptoms (fever, 
night sweats, and weight loss) [3]. Right and left breasts 
are affected equally and patients with silicone implants 
are affected more than those with saline implants (61% vs. 
39%) [3]. If left untreated, cells within the seroma fluid 
may coalesce and present as a solid mass [1•]. There are 
two distinct histological subtypes of BIA-ALCL, in-situ 
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and infiltrative disease: in-situ disease remains confined 
within the breast implant capsule, whereas the infiltrative 
subtype extends into or beyond the fibrous capsule [1•].

Diagnostic Workup and Treatment

Generally, BIA-ALCL has a favorable prognosis when diag-
nosed and treated promptly [1•]. Accurate imaging assess-
ment of BIA-ALCL is challenging with multiple imaging 
modalities used in clinical practice [11–14]. Patients sus-
pected to have BIA-ALCL are usually first evaluated with 
breast ultrasound. The most common ultrasound finding is a 
peri-implant fluid collection, which sometimes may be asso-
ciated with an irregular contour of the implant capsule, or 
a well-circumscribed, hypoechoic, typically low vascularity 
mass. Complex cystic masses with or without per-implant 
fluid are a less common finding on breast ultrasound. For 
a definitive diagnosis, ultrasound-guided aspiration of peri-
implant fluid with flow cytometry or a needle biopsy of the 
mass are performed [11, 12, 15].

Breast MRI is a second-line modality for BIA-ALCL diag-
nosis if breast ultrasound results are indeterminate. Breast 
MRI should be performed with intravenous administration of 
gadolinium contrast. Peri-implant fluid with or without capsu-
lar enhancement is the most common MRI finding, followed 
by presentation as enhancing soft tissue mass. Advantages of 
breast MRI include the evaluation of the extent of disease and 
the ability to rule out involvement of the chest wall [13, 15–17].

Whole body imaging techniques such as CT and PET-CT 
have been also used to evaluate patients with suspected BIA-
ALCL. On CT imaging, peri-implant fluid usually presents 
as non-enhancing fluid with or without capsular abnormality. 
BIA-ALCL presenting as a mass usually is seen on CT as 
a diffusely enhancing mass partially surrounding the breast 
implant with or without associated fluid. CT imaging offers 
the additional advantages of locoregional staging and the 
evaluation of the distant extent of the disease [11, 15].

PET-CT is a whole-body functional imaging that is modal-
ity of choice for initial evaluation, staging and treatment 
response assessment of patients with different types of lym-
phoma. PET-CT shows increased FDG uptake in BIA-ALCL 
with pericapsular involvement and mass presentation. How-
ever, there are a few pitfalls for PET-CT evaluation of the BIA-
ALCL patients. PET-CT cannot differentiate malignant from 
a benign peri-implant effusion, which is the most common 
presentation of the BIA-ALCL, resulting in low sensitivity. 
Benign inflammatory pericapsular changes may have FDG 
uptake leading to false-positive results. Additionally, increased 
FDG uptake can be seen due to reactive changes in the regional 
lymph nodes, also resulting in false-positive assessment. The 
main advantage of the PET-CT is its high sensitivity for detec-
tion and staging of distant disease [11, 14, 15].

Individual cases should involve a multidisciplinary 
team to determine the best management and treatment 
options. Management options include oncologic en bloc 
resection of the capsule and associated masses with 
implant removal, exchange for smooth implant devices, or 
conversion to autologous tissue reconstruction [8, 10]. En 
bloc resection includes complete/total capsulectomy with 
clear margins [1•]. Excisional biopsy of suspicious lymph 
nodes is recommended, although routine sentinel lymph 
node biopsy is of limited value [2]. Most BIA-ALCL cases 
may be managed surgically, with chemotherapy and radia-
tion used for adjuvant therapy in metastatic or recurrent 
disease [2].

Conclusion

BIA-ALCL is a type of T-cell lymphoma that originates in the 
capsule or fluid surrounding the breast implant. With prompt 
diagnosis and appropriate management, BIA-ALCL has a 
favorable prognosis. It is important for healthcare profession-
als to understand the complexity and long-term implications 
of the disease for this patient population.
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