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Abstract Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is an emerging
and indolent, but potentially fatal cancer of the immune system that can develop
around textured-surface breast implants. The World Health Organization first recog-
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have been reported worldwide. BIA-ALCL most commonly presents with disease
confined to the capsule, as a seroma or a mass adjacent to the implant. While BIA-
ALCL has a fairly indolent clinical course, with an excellent prognosis in early stage

lymphoma disease, disseminated cancer and death have also been reported. In this review, the
= non-Hodgkin authors focus on the early diagnosis and treatment, including reconstructing the breast
lymphoma following BIA-ALCL, and also discuss recently updated National Comprehensive Cancer
= CD30 Network guidelines. They also review the current epidemiology and risk factors
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associated with BIA-ALCL. Finally, they discuss important medicolegal considerations
and the bioethics surrounding the continued use of textured-surface breast implants.

Breast implant-associated anaplastic large cell lymphoma
(BIA-ALCL) is an emerging and indolent, but potentially fatal,
T cell lymphoma associated with textured-surface breast
implants.! Since Keech and Creech first described BIA-ALCL
in 1997, over 600 unique cases have been confirmed world-
wide.? In 2011, the Food and Drug Administration (FDA)
issued the first safety communication on breast implants,
warning patients and physicians about the potential risk of
BIA-ALCL. Since then, they have followed up with annual
safety communication updates.* In 2016, the World Health
Organization provisionally classified BIA-ALCL as a unique
clinical entity.”
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Although the biological basis of the disease remains
poorly understood, implant texturization, time and genetics
in combination with other factors are all considered to
contribute to pathogenesis.6 BIA-ALCL most commonly
presents as localized disease, as a seroma (80%) or mass
(30%) adjacent to an implant. In most patients, BIA-ALCL
follows an indolent course with an excellent prognosis when
treated surgically; however, disseminated cancer and deaths
from BIA-ALCL have also been reported.”® Increased aware-
ness of this emerging disease is necessary to facilitate early
detection and treatment. Therefore, the purpose of this
article is to increase physician awareness of the disease,
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and review the epidemiology, risk factors, clinical features,
diagnostic work up, and current treatment recommenda-
tions for BIA-ALCL.

Epidemiology

Epidemiological studies of BIA-ALCL have been traditionally
challenging and only recently has higher quality data on
implant-specific risk become available. This is due, in part, to
limitations in reporting to registries worldwide combined with
incomplete breast implant sales data.>'? Other factors affect-
ing epidemiological data include a lack of physician awareness
of the disease or a paucity of necessary medical resources to
effectively diagnose and treat. These are all important consid-
erations that should be considered when interpreting epide-
miologic outcomes in BIA-ALCL. Among women with textured
breast implants, the absolute risk of developing BIA-ALCL is
low; however, the relative risk when compared with the
general population is high. The estimated lifetime risk of
BIA-ALCL with textured implants, in general, ranges widely
from 1:1,000 to 1:30,000 breast implants, these figures repre-
sent the average risk when sampling a given study population,
which contains several texture manufacturers with both high
and low risk devices.'"-'? Risk appears to narrow when
reported as implant and manufacturer-specific risk.

BIA-ALCL does not exhibit a predilection for reconstructive
over cosmetic augmentation patients. This suggests that a
previous history of cancer (e.g., breast cancer) does not predis-
pose to the development of BIA-ALCL. In addition, risk has not
been linked to implant filling type (saline versus silicone).’?
Doren et al collected textured implant sales data in the United
States to determine the epidemiology of BIA-ALCL, based upon
only 100 known US cases at that time.!' When comparing the
number of textured implants sold to cases dealing with BIA-
ALCL, they found a lifetime incidence of 2.03 per million
patients or a prevalence of 1:30,000, which is 67.6 times higher
than primary ALCL in the general population. Importantly, this
was an average risk across two US manufacturers: Allergan
Biocell and Mentor Siltex; the authors reported a sixfold
difference between the manufacturers, which was statistically
significant (p = 0.001). They also found that there were approx-
imately three million textured breast implants currently with-
in the US market. In Australia, the Therapeutic Goods
Administration (TGA) estimated a higher disease prevalence
of 1 in 1000 to 1 in 10,000 women, with textured breast
implants based upon the manufacturer mix of Australia.'?
Interestingly, the FDA-mandated Continued Access and Con-
tinued Access Reconstruction/Revision Expansion Trial, the
largest prospective textured implant study to date, reports
eight confirmed cases of BIA-ALCL to date, a risk of one in 2207
(95 percent CI, 1120 to 5112) with Allergan Biocell implants.'*
Loch-Wilkinson and colleagues investigated implant manufac-
turer-specific risks and found that higher surface texturization
or macrotextured surfaces accounted for the majority (85%) of
cases.'” Recently, Magnusson et al updated the Australia-
reported risk, noting an odds ratio for developing BIA-ALCL
for Biocell (1:3345) implants compared with Siltex (1:86,029)
implants of 16.52 (95 percent CI, 3.60 to 293.05; p < 0.0001).'®
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Lymphoma Classification

Lymphoma is a cancer of the immune system developing
from either B or T lymphocytes, natural killer cells, or plasma
cells. It is the most common malignancy of the blood,
affecting up to one in 50 in the general population. Broadly,
lymphoma includes Hodgkin’s lymphoma (10%), non-Hodg-
kin’s lymphoma (NHL), multiple myeloma, and immunopro-
liferative diseases.! The family of ALCL is a type of NHL
characterized by large anaplastic lymphoid cells that express
the cell surface protein CD30.!” CD30 is a marker for activat-
ed T-cells and occurs normally on ~1 to 5% of circulating
lymphocytes.

Peripheral T-cell lymphomas comprise less than 15% of
all adult lymphomas and ALCL, a subset of peripheral T cell
lymphoma comprising less than 2%. The 2016 revisions of
the World Health Organization (WHO) classification of
lymphoid neoplasms recognizes three distinct lymphoma
forms of ALCL, including anaplastic lymphoma kinase
(ALK)-positive systemic ALCL, ALK-negative systemic ALCL,
and BIA-ALCL.> WHO also recognizes primary cutaneous
ALCL (PC-ALCL) as a lymphoproliferative disorder. ALK ex-
pression is a result of the (2;5) translocation involving
chromosomes 2p23 and 5q35, creating an oncogenic fusion
protein of the ALK gene and nucleophosmin gene.'® How-
ever, BIA-ALCL is an ALK-negative lymphoma. Oishi et al
characterized BIA-ALCL as a triple negative genotype,
meaning that it lacks characteristic gene rearrangements
in ALK as well as TP63 and DUSP22, which are typically
found in other ALK-negative lymphomas.'® As such, BIA-
ALCL is a unique genetic subtype that is distinct from the
other ALCL subtypes such as systemic and primary
cutaneous.

Variability also exists between ALCL subtypes in terms
of clinical aggressiveness. Systemic ALCL often follows an
aggressive course with rapid evolution of disease when left
untreated. The majority of patients with systemic ALCL are
presented with disseminated stage IIl or IV disease. Sys-
temic symptoms (B symptoms) are common and extra-
nodal disease is present in 40 to 60% of patients. Of the
systemic ALCLs, the presence of ALK (ALK-positive ALCL) is
associated with a better prognosis. In contrast to systemic
ALCL, PG-ALCL tends to not only be clinically indolent but
also has an excellent prognosis, with disease-specific sur-
vival rates of 85% between 5 and 10years.’ Systemic
spread is uncommon (~5%); however, even with the pres-
ence of secondary spread to lymph nodes or when multi-
focal lesions are present, the prognosis of PC-ALCL appears
to be unchanged and favorable.?’ While less aggressive,
BIA-ALCL is provisionally classified as a systemic lympho-
ma by WHO. However, in its earliest stage confined to the
effusion with no evidence of tissue infiltration, BIA-ALCL is
indolent, likely becoming infiltrative at the later stages
from increasing mutational burden. Advanced disease is
the end of the spectrum of cancer stages, and these
patients substantiate the World Health Organization clas-
sification of BIA-ALCL as a lymphoma rather than benign or
lymphoproliferative.
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Pathogenesis

In BIA-ALCL, no clear etiology leading to unregulated T cell
clonal expansion has been identified.?? Particulate matter
from the textured device, presence of a subclinical biofilm,
viral inoculation, induction after chronic mechanical abrasion
to the breast pocket, as well as genetics have all been postulat-
ed.>#24Kadin et al have recently proposed an allergen-driven
etiology.25 The lack of a well-established animal model has
complicated our understanding of the disease.?® BIA-ALCL is
not gender-specific as several cases of BIA-ALCL in transgender
women (male to female) have been described.?’ Localized ALK-
CD30+ ALCL has been described in limited case reports arising
around a tibial metallic plate, dental implant, a shoulder repair,
and a textured gluteal implant.?33" Interestingly, one case of
an implant-associated ALK- CD30+ ALCL after bariatric surgery
was reported, and the device was fabricated from elastopol-
ymers similar to breast implants (Lap-Band AP; Allergan).>? A
case described by Engberg et al, presented with a unique skin
ALCLin a single plague directly over an implanted chemother-
apy port (product #0655640, Bard Access Systems) containing
silicone and polyurethane.? In both of these later cases,
patients had previously undergone treatment for lymphopro-
liferative disorders.

Implant Texturization

The association between textured-surface breast implants
and BIA-ALCL is well established. To date, reported cases
exclusively involve a clinical history of a textured device,
whether through exposure to a textured tissue expander or a
textured-surface breast implant in the clinical history.
According to the 2018 FDA update, 457 unique medical
device reports, which include nine patient deaths of BIA-
ALCL, have been received with surface characteristics avail-
able for 33434 Of these, 92.8% were textured implants.
Twenty-four cases of BIA-ALCL following smooth implants,
reported to the FDA, had either minimal or no clinical history
available and were unreliable. Out of 173 consecutive BIA-
ALCL patients, Brody found all patients with known implant
characteristics to have a history of textured implants.>?
Currently, the use of texturized devices appears to be the
only modifiable risk factor for the development of BIA-ALCL.

Biofilm Theory
The biofilm hypothesis suggests that response to an endotoxin
from a subclinical gram-negative biofilm may serve as the
inciting event in BIA-ALCL. Subclinical infections with Helico-
bacter pylori or Chlamydia trachomatis have led to gastric and
cervical cancers, but by very disparate pathways.3¢-’
Textured breast implants have been shown to carry a
higher bacterial load than smooth implants.>® Once a thresh-
old biofilm is reached, on both smooth and textured
implants, propensity toward capsular contracture is poten-
tiated. However, the concept that BIA-ALCL and capsular
contracture share a common inciting factor remains under-
developed and is not supported with clinical observation.
Recent analyses of the bacterial biofilms of patients with BIA-
ALCL initially suggested the bacteria Ralstonia pickettii;
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however, BIA-ALCL patients do not appear to have a distinct
microbiome.3® Moreover, the study presents several limita-
tions such as the following: the comparison of the micro-
biome of tumor specimens in some patients to non-tumor
tissue in others; different handling and sterility of specimens
(fresh vs formalin fixed); no information on concurrent
antibiotic treatment of the patients, and finally the presence
of Ralstonia spp. being found in both BIA-ALCL and non BIA-
ALCL capsules.40 The microbiome in tumor and non-tumor
capsules is Staphylococcus spp. predominant. It is unclear
how the microbiome might change for a patient with previ-
ous breast procedures, what role the surgery itself may play
in manipulating the microenvironment, and how that may
have confounded the study results. Therefore, microbiolog-
ical investigations into BIA-ALCL should be considered with
those factors in mind. Interestingly, R. pickettii is a spirochete
that is typically found in water, and more specifically it is
found as a contaminant in laboratory water sources.*' Un-
fortunately, R. pickettii involvement continues to be propa-
gated at scientific meetings and throughout the literature.
A link between bacterial biofilm and T cell hyperplasia has
been established which has been demonstrated in both porcine
models and humans.*? Chronic biofilm infection of mammary
prosthesis is associated with a T cell predominant lymphocytic
infiltration, which is also directly related to the bacterial load
around an implant.>® Comparison of the capsules of textured
and smooth implants in a porcine model demonstrated an
increased number of lymphocytes with T cell predominance in
textured implants. Kadin et al have shown that BIA-ALCL cells
may be derived from Th1/Th17 cells in capsular tissues and
seromas.*> Th1/Th17 are antigen-driven memory t-cells, sup-
porting the hypothesis that BIA-ALCL results from chronic
bacterial antigen stimulation. Interestingly, continuous activa-
tion of JAK-STAT (discussed in genetics section) has also been
shown to induce a Th1/Th17 phenotype in other cancers.**

Inflammatory Model of Pathogenesis

Chronic inflammation is a well-established risk factor for the
development of cancer.*> Some evidence supports the theory
that chronic inflammation plays a role in the development of
BIA-ALCL. Bizjak et al proposed that in BIA-ALCL, chronic
activation of local and systemic immune systems may cause
neoplastic transformation.*® Polyclonal activation of T-cells
may result in monoclonal T cell expansion in a genetically at-
risk host, ultimately leading to lymphoma. In the context of
chronic inflammation, host genetic factors (e.g., JAK-STAT
pathway, see Genetics section) in combination with other
factors may influence the likelihood of malignant transfor-
mation. Future work in this area is warranted.

Microtrauma to the Breast Pocket

While biofilms may be present in patients with BIA-ALCL, the
etiology is likely multifactorial in nature. Brody argues
against the biofilm theory and suggests that the textured
surface may act as the inciting stimulus as a result of chronic
trauma inflected to the breast pocket which may lead to
oncogenic transformation.*’ Tribology is the observed effect
of friction between two objects. Orthopedic implants have
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been hypothesized to increase carcinogenicity via tribology
although no investigation with relation to implants in BIA-
ALCL has yet been reported.

Genetic Risk Factors

Genetics is also thought to play a major role in the pathogenesis
of BIA-ALCL and may partially explain the rarity of the disease.*®
In a landmark study from Blombery et al, novel activating
mutations in the JAK-STAT3 pathway were first described.*
The JAK-STAT3 pathway is a major intracellular signaling path-
way, and aberrant activation of the pathway has been shown to
induce malignant transformation in other cancers including
lymphomas.®® Recent molecular genetics studies have increas-
ingly discovered oncogenic mutations and aberrant activation
of the pathway.?*>'~>* JAK-STAT3 involvement lends support to
the inflammatory model of pathogenesis and suggests that
similar fundamental driver gene mutations exist between
BIA-ALCL and systemic ALK-negative ALCL, despite clinical
differences. Importantly, aberrant activation in the JAK-STAT3
pathway has been shown to lead to tumorigenesis in other
malignancies.>> Moreover, constitutive JAK-STAT activation has
also been shown to mechanistically link chronic inflammation
and malignant transformation.”® Therefore, we submit that the
JAK-STAT pathway may be the mechanistic link between chron-
ic inflammation and BIA-ALCL tumorigenesis. It is also impor-
tant to note that some BIA-ALCL tumors have harbored other
non-JAK-STAT pathway genetic mutations including TP53 and
DNMT3A>%>7 However, that does not necessarily preclude
involvement of the JAK-STAT3 pathway in those cases. This is
currently an active area of investigation in our laboratory.

Diagnosis and Treatment

Clinical Presentation
Onset of BIA-ALCL has been reported to be ranging between 2
and 28years after breast implantation, most commonly

Diagnasis BIA-ALCL
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J

. Further imaging
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occurring between 7 and 10years. Unilateral disease is
much more common than bilateral disease, which is rare,
occurring approximately in 4.9% of patients.58 BIA-ALCL
arises adjacent to an implant, first as an effusion and then
infiltrating into the luminal surface of the scar capsule.” The
majority of patients (60-80%) present greater than one year
after implantation with a periprosthetic effusion (delayed
seroma); with far fewer presenting with an invasive mass
(17-30%) or distant metastasis (1-3%). The finding of capsu-
lar contracture is both rare (8-10%) and may be non-specific
for BIA-ALCL, and ipsilateral regional lymphadenopathy
reportedly occurs in 8-16% of cases.>®

Diagnostic Workup

The National Comprehensive Cancer Network (NCCN) has
standardized diagnosis and management guidelines for BIA-
ALCL.>%%0 (~Fig. 1) The finding of seroma, presenting more
than oneyear after placement of breast implants, should
raise concerns for BIA-ALCL, prompting investigation. Tex-
tured surface breast implants have been uniquely associated
with BIA-ALCL, but a suspicious fluid collection in any
surface breast implant should be investigated. (~Fig. 2) First,
a physical exam should include inspection and palpation of
bilateral breast, axillae, neck, and chest wall. While the most
common presentation of BIA-ALCL is peri-prosthetic fluid
collection or mass, other rare and non-specific symptoms
include the following: breast enlargement, skin rash, capsu-
lar contracture and lymphadenopathy. Ultrasound is the
preferred initial imaging modality to investigate BIA-ALCL.
Ultrasound can be used to define the extent of fluid collec-
tion (sensitivity 84%, specificity 75%), identify associated
masses (sensitivity 46%, specificity 100%), and evaluate
enlarged regional lymph nodes. Magnetic resonance imaging
or positron emission tomography (PET) should be used if
ultrasound is indeterminate. A small volume of peri-pros-
thetic fluid may be normal; however, seroma should be
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Fig.1 BIA-ALCL Disease Algorithm. Current evidence-based algorithm for achieving diagnosis, followed by treatment based on stage of disease.
(Reprinted with permission from Clemens MW, Jacobsen ED, Horwitz SM. 2019 NCCN Consensus Guidelines on the Diagnosis and Treatment of
Breast Implant-Associated Anaplastic Large Cell Lymphoma (BIA-ALCL). Aesthet Surg J. 39(S1) S3-513, 2019.)
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Fig. 2 Smooth and a textured surface breast implant. To date, all
known cases of BIA-ALCL worldwide with a known clinical history have
involved a prior textured device. Therefore, a textured surface implant
may be integral to the pathogenesis of BIA-ALCL.

investigated with fine needle aspiration (FNA). FNA can be
performed in clinics, under ultrasound guidance, or using
interventional radiology. Seroma fluid should be aspirated
for analysis along with samples of the capsule and any
suspicious masses. As an uncommon and emerging disease,
communication with the pathologist should include explicit
directions to “rule-out BIA-ALCL.” Pathologic examination
should include cytologic examination of seroma fluid with
cell block cytology, CD30 immunohistochemistry, and flow
cytometry to assess T cell receptor gene rearrangement. Cell
block cytology demonstrates anaplastic large cells, and flow
cytometry demonstrates a single T cell clonally expanded
population. (~Fig. 3) If lymphoma diagnosis is indetermi-
nate, additional hematopathologist consultation at a center
with experience in this disease is recommended. If the
pathology is negative, referral to a plastic surgeon for benign
seroma management is considered appropriate. When pa-
thology is positive, referral to a lymphoma oncologist with
complete work-up and staging should follow. Physicians
inexperienced with tumor extirpation may consider a surgi-
cal oncology consultation.

Fig. 3 A malignant effusion in a BIA-ALCL patient demonstrates large
pleomorphic anaplastic cells with prominent horseshoe-shaped nuclei
and nuclear folding. (hematoxylin stain, 500X magnification) Positive
anaplastic cytology, CD30 immunohistochemistry expression, and
single T cell clonality demonstrated on flow cytometry are required
for BIA-ALCL diagnosis.
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A multidisciplinary team approach should be used fol-
lowing pathologic confirmation of BIA-ALCL. Routine labo-
ratory tests include complete blood count, comprehensive
metabolic panel, lactate dehydrogenase, Hepatitis B, and
pregnancy test. Active BIA-ALCL is positive on PET, which
is the preferred modality to evaluate for systemic spread to
regional lymph nodes, and organ involvement in patholog-
ically confirmed cases, and is performed prior to any surgical
intervention.®! Staging distinguishes localized from dissem-
inated disease and is determined from a combination of
imaging and pathologic findings at the time of surgery.

The following two staging systems may be used for BIA-
ALCL: the Ann Arbor staging system and the MD Anderson
BIA-ALCL tumor-node-metastasis (TNM) staging system. The
Lunago revision to the Ann Arbor staging system is a lym-
phoma staging with stage IE disease limited to a single extra-
nodal site (i.e., breast or capsule), and Stage IIE defining
spread to local lymph nodes.®? Using this system, most
patients are nearly binary classified as having either early
stage disease; 83 to 84% Stage IE, 10 to 16% Stage IIE. The MD
Anderson (MDA) solid tumor BIA-ALCL TNM staging system
is modeled after the American Joint Committee on Cancer
(AJCC) TNM system for staging solid tumors. The TNM staging
system may be more appropriate for patients who have BIA-
ALCL, as this disease is more similar to other solid tumors
than other lymphomas. Moreover, MDA TNM staging system
has been shown to more accurately predict overall survival
than the Ann Arbor Lymphoma staging system.7

Treatment

BIA-ALCL, like any malignancy, should be treated as a part of
a multidisciplinary team.%> Treatment follows the estab-
lished guidelines set forth by the NCCN, which was formu-
lated on the best available evidence-based approaches.?°
Following prompt diagnosis, the current standard of care
includes implant removal, complete capsulectomies, and
excision of suspicious lymph nodes. (=Fig. 4) NCCN

Fig. 4 The treatment of BIA-ALCL is demonstrated with explantation of
the device and total capsulectomy. The patient had a previous history of
breast cancer which was treated with a mastectomy and prosthetic
reconstruction. Following diagnosis of BIA-ALCL, the patient was not
interested in further reconstruction and therefore a ellipse of skin was
resected with the capsule for contouring of the chest skin.
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guidelines also recommend removal of the contralateral
breast implant as 4.6% of cases have been presented with
subclinical bilateral involvement. Surgery alone is effective
for most cases limited to the implant capsule. (~Fig. 5) In the
case of bilateral implants, the contralateral implant and
capsule are recommended for removal to mitigate the risk
of recurrence or contralateral disease. As an implant can
drain into multiple lymph node basins, there is no role for
sentinel lymph node biopsy. Excisional biopsies of clinically
or radiographically enlarged lymph nodes should be per-
formed, as ~14% are pathologically involved.

Extirpative Therapy

Complete surgical resection is now the standard of care and
is curative in the majority of cases. One retrospective analysis
of 87 patients with BIA-ALCL estimated a median overall
survival of 13 years after complete surgical excision.” Event-
free survival was shown to be significantly higher with
complete surgery (96%) than limited surgery (40%) and
adjuvant therapy (chemotherapy 76%, radiation 82%). Opti-
mal management of disseminated, persistent, or recurrent
disease is unclear. Clemens et al compared different treat-
ment regimens: surgery alone (40%), surgery and radiation
(9%), surgery and chemotherapy (19%), surgery, chemother-

Fig. 5 The capsule and implant of a BIA-ALCL patient are shown
during evaluation by pathology. Note the thickened surface of the
capsule which had developed into a mass.

Clemens et al.

apy and radiation (30%), and chemotherapy alone (2%).”
Those treated with complete surgical excision had better
overall survival and event-free survival than those treated
with partial capsulectomy, systemic chemotherapy, or radi-
ation (=~Fig. 2).

Chemotherapy and Radiation

For patients with localized disease (Ann Arbor stage IE, MDA
TNM Stage IA-IIA), no adjuvant chemotherapy or radiation is
necessary. In patients with unresectable chest wall invasion
or regional lymph node involvement (Stage IIE, MDA TNM
Stage IIB-1V), adjunctive chemotherapy is recommended
(NCCN). Patients who fail surgical therapy alone or with
proven disseminated disease should be managed in the same
way as de-novo ALK-negative systemic ALCL (NCCN). How-
ever, 32% of patients treated with systemic chemotherapy
alone experience recurrence, suggesting this treatment may
be insufficient in some cases.

Adjuvant radiation therapy should be considered in the
case of positive margins, unresectable tumor extending into
the chest wall, or residual disease. Metastatic disease may be
treated with brentuximab, a monoclonal antibody directed
at CD30 or an anthracycline based chemotherapeutic regi-
men (CHOP: cyclophosphamide, doxorubicin, vincristine,
and prednisone).?0-64

Oncologic Follow-Up

Multidisciplinary consensus reports recommend clinical
follow-up every six months for the twoyears following de-
finitive treatment of BIA-ALCL. Annual ultrasounds may be
continued for at least twoyears, with the addition of chest,
abdominal, and pelvic computerized tomography scans, and
contrast or PET scan every 6 months as clinically indicated.

Breast Reconstruction in BIA-ALCL

Lamaris et al recently described a novel, algorithmic ap-
proach to reconstructing the breast following BIA-ALCL,
based on the experience they had gathered over 18 conse-
cutive reconstructions.®® In their case series, immediate
reconstruction (smooth implant or autologous tissue) was
reserved for patients with surgically resectable disease
(Stage IA-IC). Alternatively, stage IA-IC patients also had
the option of delaying reconstruction (smooth implant or
autologous tissue or autologous fat grafting) until repeat
PET imaging had been completed between 3 and6 months
following oncologic resection. Advanced disease (Stage I1A-
IV) was considered as a relative contraindication to imme-
diate reconstruction. Patients with advanced disease typi-
cally undergo repeat imaging between 6 and 12 months
following oncologic resection. If no evidence of residual
or recurrent disease if found, delayed reconstruction using
the same reconstructive adjuncts for immediate reconstruc-
tion may be undertaken. Overall, 96% of patients were
either satisfied or highly satisfied with their reconstruction
and no surgical complications were observed at long-term
follow-up (42 months). As such, breast reconstruction
remains a viable option in select cases following definitive
treatment.%®
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Prognosis

In general, with complete surgical resection, BIA-ALCL
appears to be an indolent disease with good prognosis,
unless it extends beyond the capsule and/or presents with
amass. Presence of a mass lesion, extracapsular extension, or
bilateral disease are features associated with worse progno-
sis. One retrospective review of 60 patients with BIA-ALCL
showed a higher rate of complete remission in patients
without a mass (93%) than those with a mass present
(72%). Although the majority of patients with BIA-ALCL
have a relatively indolent clinical course, reports of death
attributable to the disease emphasizes the importance of
timely diagnosis and appropriate surgical treatment.

Medicolegal Considerations

In 2011, the FDA made recommendations to implant man-
ufacturers after which a package insert warning regarding
the existence of BIA-ALCL was added in the United States and
Canada.%’ As awareness and understanding of the disease
increases, the issue of informed consent becomes progres-
sively apparent. Risk disclosure serves to respect patient
autonomy and carries lasting consequences for both surgeon
and patient. Informed consent should include both common
(> 1% of procedures) and rare (< 1% of procedures) but
serious adverse events. As awareness of the disease
increases, inclusion of BIA-ALCL in consent for breast implant
placement should be conducted without hesitation.% In-
formed consent examples including the risk of BIA-ALCL,
developed by the American Society of Plastic Surgery (ASPS),
are available on plasticsurgery.org.

Recent efforts have also been made to notify patients of the
possible risk of BIA-ALCL. Roberts et al retroactively contacted
1,340 patients at risk for BIA-ALCL.%%7% The authors found that
contacting at-risk patients did not create an additional burden
on their health care system. Given that new information
regarding the safety and risks associated with textured devices
occurred after many of the patients had their surgery, the
study by Roberts et al can be seen as a model for retroactively
completing the process of informed consent. Importantly,
complications related to cosmetic breast implants may not
always be covered by insurance. For this reason, cosmetic
patients may be less likely to undergo BIA-ALCL screening.
Unfortunately, Roberts et al also found that many of their
patients actually incurred additional medical costs for removal
of their textured device, which is problematic.

In 2006, the FDA recommended that all women with
silicone breast implants undergo MRI three years after im-
plant placement to evaluate for failure (rupture). However,
lack of insurance coverage for this screening test decreased
compliance.”" In 2017, the FDA released an updated safety
communication cautioning women with breast implants
about BIA-ALCL. Included are the following recommenda-
tions for counseling: women with breast implants may have
a very small but increased risk of developing BIA-ALCL in the
capsule around the implant. BIA-ALCL most frequently
occurs with textured implants and presents with late seroma
but may also present with capsular contracture or masses.
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Women with implants should get routine mammography,
perform regular self-breast exams, and visit a physician if
changes occur. On July 24th, 2019, the US FDA requested
Allergan perform a voluntary recall of Biocell textured tissue
expanders and implants out of concern for a disproportion-
ately higher risk of BIA-ALCL.”?> Allergan responded with a
worldwide recall of these products. Importantly, this device
recall only applies to future sales, and does not effect devices
currently implanted. Screening and prophylactic implant
removal is not recommended in asymptomatic individuals.”?
In accordance with the FDA recommendations, histologic
confirmation of BIA-ALCL should be reported to the Patient
Registry and Outcomes for Breast Implants and Anaplastic
Large Cell Lymphoma Etiology and Epidemiology (PROFILE)
registry of the American Society of Plastic Surgeons (www.
thepsf.org/profile). To date, 288 US cases have been reported
as of July 2019. There are currently 447 unique confirmed
cases of BIA-ALCL outside of the United States. The US has
confirmed 164 US cases, while 282 unique US cases have
been reported to the PROFILE registry and confirmation is
ongoing. There have been a total of 33 deaths worldwide
directly attributable to disease. Using a registry of confirmed
cases will help determine the exact role of breast implants in
disease development and presence of genetic predisposition,
and ascertain patient or implant modifiable risk factors.

Conclusion

BIA-ALCL is an emerging and indolent, but potentially fatal,
lymphoma that can form around textured-surface breast
implants usually a decade after implantation.”* Over the
last 20 years, basic science and clinical investigations from
laboratories throughout the world have greatly increased our
understanding of the disease.”> NCCN guidelines include
evidence-based guidelines that represent the most recent
diagnostic and treatment guidelines available.®® Current
evidence supports that surgery plays a pivotal role in the
management of BIA-ALCL, heavily influencing oncologic out-
comes. Increasing physician awareness, continued biomedi-
cal research, and accurate reporting to implant registries are
necessary to move our knowledge of the disease forward in
order to improve patient safety.
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