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Introduction

Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a rare peripheral T-cell lymphoma discovered in recent 
years as a potential complication associated with breast implants. It was first described in 1997 (1), and has since been reported in 
approximately 650-700 cases worldwide (2). Only a fraction of these cases have been published in the literature (3). Some of these 
cases may be duplicates, thus the exact number of cases continues to be debated. While the precise incidence and prevalence is un-
known, there is an estimated incidence of 2 per million per year and a lifetime prevalence of 33 per 1 million women with textured 
breast implants (4). Given the rarity of the disease, developing a protocol for diagnosis has been difficult and determining optimal 
treatment even more challenging. Recognition of BIA-ALCL is increasing as more practitioners become aware of the diagnosis, and 
it is important to identify the presentation of BIA-ALCL in all populations, including transgender women, that may be affected. 

Gender-affirmation surgery is a critical component of the management of gender dysphoria. For male-to-female transgender women, 
breast implants are routinely used as a part of gender reassignment surgery (5). Transgender women typically initiate hormonal 
therapy for feminization of the chest, but response to hormonal therapy varies widely. Current evidence suggests that 60-70% of 
trans-women seek surgical breast augmentation in addition to cross-sex hormone therapy as a part of their feminization (6). The 
number of adolescents identified with gender dysphoria is increasing, and as such, the use of breast implants in this population is 
also on the rise (7). Given the increasing incidence of BIA-ALCL in all patients with breast implants, it is important to recognize 
BIA-ALCL in the transgender population. This review highlights the presentation, management, and outcomes of BIA-ALCL in 
transgender women, a population that is often excluded from breast screening and follow-up.
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ABSTRACT

Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a rare peripheral T-cell lymphoma with approximately 650-700 reported cases 
worldwide. The incidence, however, is increasing as more practitioners become aware of the diagnosis, and recent studies show that early diagnosis and 
treatment is critical to improve prognosis. There have been four cases of BIA-ALCL in total reported in the transgender population in the literature. These 
reported cases were reviewed in detail to determine presentation and management of BIA-ALCL in transgender patients compared to the larger population 
of BIA-ALCL patients. This review highlights BIA-ALCL in transgender women, a population that is often excluded from breast screening and follow-up. 
Transgender women may not routinely go through the same post-operative follow-up protocols as patients with breast implants for breast cancer reconstruc-
tion and can thus be at risk for delayed recognition and diagnosis. BIA-ALCL is a rare complication of breast implantation, and it is important to counsel all 
patients undergoing implant placement, including transgender women, on its risk. 
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Cases of BIA-ALCL in Transgender Patients 
There are four cases of BIA-ALCL in total in the transgender pop-
ulation reported in the literature (8-11). These reported cases were 
reviewed in detail to determine whether there are any discrepancies 
in the presentation and management of BIA-ALCL in transgender 
patients compared to the population at large. 

In the reported transgender cases, the mean age at implant place-
ment was 37 years and mean age at presentation was 49.75 years 
(Table 1). Mean time from implant placement to initial symptoms 
was 5 years while the mean time to presentation was over 12 years. 
Each of the reported cases in the transgender population involved 
the use of textured implants, and initial symptoms were vague, in-
cluding breast pain, discomfort, and pruritis. By the time of presen-
tation, each of the patients a palpable breast lesion. 

The breast imaging of choice-ultrasound, mammogram, or MRI-
varied between the cases, however each patient underwent Positron 
Emission-Tomography (PET) for evaluation of metastatic spread 
(Table 2). Each patient underwent implant removal with capsulec-
tomy and mass excision, however the extent of the resection varied 
by case. The pectoral muscle was resected in half of the cases. Evalu-
ation of lymph nodes also varied by case-the first reported case in-
cluded an axillary node dissection and was found to have negative 
nodes. Subsequent cases either did not check axillary nodes or uti-
lized a sentinel lymph node (SLN) biopsy. The case in which a SLN 
biopsy was employed identified 1 positive lymph node. This patient 
underwent adjuvant radiation therapy with a total of 36 grays (Gy) 
delivered in 18 fractions to right axilla and 30Gy to right breast. 
Three out of four patients were treated with adjuvant chemotherapy 
consisting of 4 to 6 cycles of cyclophosphamide, doxorubicin, vin-
cristine, and prednisone (CHOP) therapy. All patients presented 
at a late stage with lymphoma infiltrates beyond the capsule, thus 
falling under the T4 tumor extent category of the American Joint 
Committee on Cancer TNM Staging of BIA-ALCL (Table 3). 

Each of the patients was tumor-free at 6 months post-surgical exci-
sion; 2 years was the longest follow-up time in the reported cases. 

Discussion and Conclusion

Pathogenesis and presentation 
Anaplastic large cell lymphoma (ALCL) is a type of non-Hodgkin 
T-cell lymphoma that is characterized by the presence of lymphoid 
cells that express cell-surface protein CD30. Approximately 60% 
of non-implant-associated ALCL cases are anaplastic lymphoma 
kinase (ALK) positive; however, BIA-ALCL is found to be ALK-
negative, thus differentiating systemic ALCL from BIA-ALCL. 
ALCL arises predominantly from the implant capsule, and the vast 
majority of reported cases have thus far occurred with the use of 
textured implants (12). While the exact pathogenesis of Breast Im-
plant-Associated ALCL is still unknown, overexpression of CD30 
is often seen in states of chronic inflammation, and it is proposed 
that BIA-ALCL develops from chronic inflammation in the breast 
secondary to the implant. Theories include bacterial biofilm growth 
on the implant surface and abnormal immune responses to textured 
implants (13-16). Several studies have highlighted that a chronic 
biofilm infection on implants can cause capsular contracture. An 
animal study compared biofilm formation in textured versus smooth 
implants and showed significantly higher numbers of lymphocytes, 
particularly T-cells, in bacterial biofilm on textured implants com-
pared to smooth implants, furthering the evidence to support the 
theory that a chronic biofilm infection on textured implants leads to 
T-cell hyperplasia and may potentiate BIA-ALCL (16). 

There are several differences in the typical presentation of BIA-AL-
CL compared to the presentation of the disease in the transgender 
patient population. A recently published large systematic review of 
115 BIA-ALCL articles and 95 patients found that 66% of pa-
tients presented with a late-onset seroma, 8% of patients presented 
with a new breast mass, and others presented with capsular con- 163
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Table 1. Presentation of BIA-ALCL in transgender patients

 Patient 1 Patient 2 Patient 3 Patient 4

Age at presentation (years)  49 56 40 54

Age at implant placement (years) 42 36 33 37

Interval from placement to initial symptoms (years) 1 5 5 9

Interval from placement to presentation (years) 7 20 7 17

Interval from initial symptoms to diagnosis (years) 6 15 2 8

Type of implant Textured  Textured Textured Textured

Hormonal therapy  1 year  0 years 6 years  11 years

Initial symptoms Pain Pain Pain Pain 
 Discomfort Fevers Discomfort Pruritus 
 Pruritus Capsular  Hyperpig- 
  contracture  mentation

Presenting symptoms  Cutaneous  Periprosthetic Palpable  Multiple  
 papules,  seroma, mass palpable 
 seroma, palpable  implant  masses 
 mass rupture,  
  palpable mass     

BIA-ALCL: breast implant-associated anaplastic large cell lymphoma



tracture, skin findings, or axillary lymphadenopathy (3). While all 
the transgender patient cases reviewed noted the presence of vague 
implant-related symptoms such as pain or pruritus and a seroma in 
the years prior to presentation, they did not present for evaluation 
until the development of a palpable mass. The mean time to pre-
sentation in the overall BIA-ALCL population is 8-10 years after 
implant placement (3, 17, 18) compared to 13 years in the transgen-
der patients reviewed. Each of the transgender patients developed 
symptoms on average 5 years following implant placement, however 
all the patients did not present for evaluation until at least 2 years 
following initial symptoms. 

Diagnosis and treatment 
Recent guidelines recommend that all patients who present with 
a late-onset periprosthetic fluid collection should be evaluated for 
BIA-ALCL. Ultrasound can be used to identify the seroma and 
help determine the presence of masses surrounding the capsule (19). 
Seroma aspiration with seroma fluid cytology or ultrasound-guided 
core needle biopsy in cases presenting with a mass can be used to 
confirm the diagnosis. All reported cases of BIA-ALCL have been 
anaplastic lymphoma kinase (ALK)-negative and CD30-positive. 
Anaplastic large cell lymphomas are usually FDG avid; thus, once 
the diagnosis is confirmed, PET CT can be used to determine the 
extent of the disease (20-22). 

The 2019 National Comprehensive Cancer Network (NCCN) 
guidelines outline both the traditional Ann Arbor staging system 
for non-Hodgkin lymphoma as well as a solid tumor staging system 
based on tumor, lymph node, and metastasis (TNM) status (23). 
The Ann Arbor staging system divides BIA-ALCL based on status 
of extranodal spread: stage IE (disease limited to a single extrano-
dal site), stage IIE (extranodal disease with spread to local lymph 
nodes), or stage IV disease (spread to multiple extranodal sites). The 
TNM system provides a more detailed stage by taking into account 

tumor extent with invasion confined to or beyond the capsule. There 
are significant differences in the stage at diagnosis of BIA-ALCL 
in most patients compared to the reported transgender patients. 35-
70% of typical BIA-ALCL cases are diagnosed at stage IA with 
tumor confined to the effusion or the luminal aspect of the capsule 
and no lymph node involvement (23). As seen in Table 3, all the 
transgender patients were diagnosed at a late stage, IIA and higher, 
with tumor infiltrates already spread beyond the capsule. 

Given that our knowledge on the natural progression of the disease 
is still sparse, the optimal treatment protocol remains unclear. Com-
plete surgical resection with removal of the implant, capsulectomy, 
and excision of any masses to clear margins has been shown to im-
prove disease-free survival (23). The role for mastectomy and axil-
lary staging with sentinel lymph node biopsy remains unclear. Per 
recent 2019 National Comprehensive Cancer Network (NCCN) 
guidelines in the United States, adjuvant radiation therapy is indi-
cated for patients with local residual disease or unresectable disease 
with chest wall invasion, while adjuvant chemotherapy is indicated 
for patients with Stage II-IV disease (24). 

The first case of BIA-ALCL in a transgender woman was reported 
in 2016, prior to these NCCN guidelines. This patient was found 
to have positive margins post-surgical resection but did not receive 
radiation therapy as would have been indicated per the new NCCN 
guidelines. In the last reported case, the patient received both che-
motherapy and radiation following surgical resection given the find-
ing of positive margins and multiple involved axillary lymph nodes. 
Excision of the contralateral implant may be considered given 2-4% 
of patients develop bilateral disease (24). Reconstruction following 
surgical treatment of BIA-ALCL is still highly debated with re-
cent guidelines suggesting reconstruction may be pursued after a 
6-month disease-free interval (3, 17, 25). Despite the recent NCCN 
guidelines, we lack a precise treatment protocol for BIA-ALCL and 164
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Table 2. Diagnosis and management of BIA-ALCL in transgender patients 

 Patient 1 Patient 2 Patient 3 Patient 4

Imaging CT, Breast MRI, PET Ultrasound, Mammogram,  Breast MRI, PET Ultrasound,  
  PET  Mammogram, PET

Surgery Unilateral mastectomy  Bilateral implant removal Unilateral implant Bilateral implant 
 (implant previously removed)  with capsulectomy of removal with removal with 
 with resection of pectoral  affected side capsulectomy, mass capsulectomy of 
 muscle, and axillary node   resection with part affected side and 
 dissection    of pectoral muscle  sentinel lymph node  
    biopsy, excision of  
    active lymph node

Implant status Intact  Intact (previous rupture  Ruptured Intact 
  and exchange)  

Margin status Positive  Negative Negative Positive

Axillary status  Negative  Unchecked Unchecked  Positive

Radiation No radiation therapy  No radiation therapy No radiation therapy  Total 36Gy in 18  
    fractions to R axilla and  
    30Gy to R breast

Chemotherapy 4 cycles of CHOP No chemotherapy 6 cycles of CHOP 6 cycles of CHOP

BIA-ALCL: breast implant-associated anaplastic large cell lymphoma; CT: computer tomography; MRI: magnetic resonance imaging; PET: positron 
emission-tomography; CHOP: cyclophosphamide, doxorubicin, vincristine, prednisone 



there is still limited evidence on the extent of breast and axillary 
surgery needed for effective locoregional control. 

Of note, transgender patients often receive antiandrogen therapy 
and supplementation with exogenous estrogens for breast develop-
ment in the months prior to breast augmentation (26). The World 
Professional Association for Transgender Health recommends es-
trogen supplementation for at least one year after considering breast 
augmentation (5). It is unknown whether antiandrogen therapy 
may have an impact on neoplastic potential in the breast and risk of 
ALCL associated with implants (27). 

Outcomes and impact on clinical practice 
Breast implants are accepted as standard of care for cosmetic breast 
augmentation, reconstruction following mastectomy, and as in the 
patients discussed above, gender reassignment surgery (28). Im-
plants remain the most common method for breast augmentation 
and reconstruction with currently more than an estimated 10 mil-
lion women with implants worldwide (29). Textured implants were 
introduced in the 1980s to combat capsular contracture, and since 
then, have been increasingly used for breast reconstruction in certain 
parts of the world, possibly leading to an increased risk of BIA-
ALCL following implant placement. Textured implants previously 
represented approximately 10% of all breast implants and were re-
called by one of their major manufacturers in 2019. Though a few 
other companies continue to produce textured implants legally, their 
use is now declining as patients and surgeons become more aware 
of BIA-ALCL and choose either smooth implants or autologous 
options instead. 

Recent studies have shown that early diagnosis and surgical resec-
tion is critical to improved prognosis of BIA-ALCL (23, 24). For 
this reason, it is crucial that practitioners in plastic surgery, breast 
surgery, and primary care gain awareness of the disease and appro-
priate diagnosis and treatment pathways. Most of the discussion 
around BIA-ALCL has been in the plastic surgery literature (4, 
17, 30, 31), and there is need for increased awareness of this entity 
amongst not only surgeons but also primary care providers who may 
often be the first to encounter these patients. Furthermore, unlike 
breast cancer patients who have routine follow-up and screening, 
patients who have breast implants secondary to either cosmetic 
breast augmentation or as a part of gender reassignment surgery 
sometimes do not routinely follow-up with their plastic surgeons, 
thus carrying a risk of delayed diagnosis. Although there is a very 

small number of reported cases of BIA-ALCL in transgender pa-
tients, comparison of these cases to other patients with BIA-ALCL 
does highlight significant delay in presentation and diagnosis for 
this subset of patients. 

This review highlights the presentation of BIA-ALCL in a trans-
gender woman after breast implant placement as a part of gender 
reassignment surgery. The transgender patients reviewed had a lon-
ger mean time to presentation than typically cited in BIA-ALCL 
series, and each of the transgender patients was not diagnosed until 
at least 2 years following initial symptoms. The transgender patients 
were thus diagnosed a significantly advanced stages compared to 
most BIA-ALCL patients. Transgender women may not routinely 
go through the same post-operative follow-up protocols as patients 
with breast implants secondary to breast cancer reconstruction and 
can thus be at risk for delayed recognition and diagnosis. BIA-AL-
CL is a rare but serious complication of breast implantation and it 
is important to counsel all patients undergoing implant placement, 
including transgender women, on its risk. 
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