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Abstract

Breast Implant-Associated Anaplastic Large Cell Lymphoma (BIA-
ALCL) is a T-cell non-Hodgkins lymphoma that is a rare complica-
tion seen with textured breast implants. We describe the case of a
49-year-old woman with a past medical history of stage IlIA infiltrat-
ing ductal carcinoma of the right breast status post bilateral mastec-
tomy followed by chemotherapy and radiation therapy. The patient
subsequently had textured implants bilaterally placed. Thirteen
years later, she presented with right breast soreness with edema;
pathology confirmed BIA-ALCL.
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Introduction

Anaplastic Large Cell Lymphoma (ALCL) is a type of T-cell
non-Hodgkins lymphoma with large pleomorphic lymphoid cells
with abundant cytoplasm and horseshoe-shaped nuclei positive
for CD30 immunohistochemical staining [1]. The different types
of ALCL are systemic and peripheral or localized. ALCL can be
sub classified by the presence of the Anaplastic Lymphoma Ki-
nase (ALK) gene or lack of the mutation designated as ALK-pos-
itive and ALK-negative, respectively. ALK-positive has the t(2;5)
fusion translocation involving the ALK gene and Nucleophosmin
(NPM1) gene [2].

Localized ALCL variations included Cutaneous ALCL and
Breast Implant-associated Anaplastic Large Cell Lymphoma
(BIA-ALCL). BIA-ALCL is very rare [3], with an incidence of 1 in
500,000 and occurring only in textured implants. BIA-ALCL is a
peripheral lymphoma that typically presents in the seroma sur-
rounding the breast implant and scar tissue. The first case of
ALCL associated with textured saline breast implants was re-
ported in 1997 [4].

In 2012, the American Society of Plastic Surgeons (ASPS), in
collaboration with The Plastic Surgery Foundation (PSF) and the
United States Food and Drug Administration (FDA), created The
Patient Registry and Outcomes for Breast Implants and Anaplas-
tic Large Cell Lymphoma etiology and Epidemiology (PROFILE)
registry to gather demographic and clinical data on reported
cases in the United States [3,5]. Data from the PROFILE registry
shows a correlation between textured breast implants and the
development of BIA-ALCL. In 2016, BIA-ALCL was recognized as
a distinct sub classification of ALCL by the World Health Orga-
nization [6]. Most BIA-ALCL was encountered with the Allergan
Biocell textured implants, which were recalled in 2019 [7].

The median age at diagnosis of BIA-ALCL is 52 years. The
average time to onset from textured implant ranges from 7-10
years; however, cases have been reported as early as four
months post-implantation [3]. Common symptoms include
swelling, pain, and redness of the affected breast [8]. Rarer
symptoms include lymphadenopathy, capsular contracture, and
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B symptoms such as fevers, night sweats, and weight loss. These
symptoms are due to periprosthetic effusion in which atypical
lymphoid cells are found.

Case Presentation

The patient is a 49-year-old female with a past medical his-
tory of hypertension, hyperlipidemia, anxiety, stage IIA (Tic
N1 MO) ER/PR-positive, HER-2/neu negative infiltrating ductal
carcinoma of the right breast diagnosed in 2009 status post
bilateral with implant reconstruction. She received adjuvant
Doxorubicin and Cyclophosphamide with weekly Paclitaxel and
post-mastectomy radiation. She completed five years of adju-
vant endocrine therapy, initially with tamoxifen for three years,
followed by exemestane (6-methylenandrosta-1, 4-diene-3,17-
dione) after a bilateral salpingo-oophorectomy. She completed
adjuvant endocrine therapy in 2014, four months prior to the
5-year mark, due to arthralgias and weight gain.

However, eight years after completing endocrine therapy,
she reported increasing swelling and fullness of her right breast,
together with some discomfort. The patient had no fevers,
chills, diaphoresis, or weight loss on the physical exam. There
was concern that she could have capsular contracture with pos-
sible infection. Ultrasound showed a moderate to large amount
of fluid with scattered thin septations, which were seen around
the right breast implant. She underwent ultrasound-guided as-
piration of 110 ml of fluid and was placed on antibiotics. Aspira-
tion of the right breast demonstrated atypical cell morphology.

A subsequent MRI of the breast was notable for a moderate
right-sided implant fluid collection with asymmetric mild, right
capsular thickening with adjacent fat stranding and edema, pos-
sible etiology of inflammation, infection, or neoplasm. There
was no enhancement in the left breast or axillary adenopathy.

The patient had a capsulectomy a month later with im-
provement in symptoms. The right breast periprosthetic cap-
sule showed dense fibrous tissue, but no discrete masses were
noted. The treatment was the removal of the implant. Since the
disease was limited to the effusion and early capsule infiltra-
tion, it was staged IB (T2ZNOMO).

Cytology from the right breast seroma was positive for ma-
lignant cells. The specimen contained malignant cells with a
small to moderate amount of cytoplasm and markedly atypi-
cal malignant cells with partially vacuolated cytoplasm and en-
larged and irregular nuclei with prominent nucleoli along with
the occasional "hallmark" cells (Figure 4).

Figure 1: Ultrasound of the fluid surrounding the right breast.
There was a moderate to large amount of fluid with scattered thin
septations seen about the right breast implant. Area of likely fat ne-
crosis is on the breast at 9 o’clock position, 12 cm from the nipple.

Figure 2: MRI of bilateral breasts. (A) The right breast shows mod-
erate right sided fluid collection. There is asymmetric mild right
capsular thickening with adjacent fat stranding and edema. No sus-
picious enhancement was seen in the left breast. (B) The silicone
only images are STIRO images in which fat is suppressed, combined
with water suppression so the only signal seen is the silicone ma-
terial which is the best for studying rupture of the envelope and
detecting silicone outside of the envelope or capsule. (C) The wa-
ter only image is a combination of fat saturation and silicone sup-
pression which gives information about the fluid collections within
or around the breast implant. When the contour of the implant is
more rounded, it is an indication of capsular contraction. The de-
gree of contractions is done clinically.
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Figure 3: Bilateral breast MRI with and without contrast shing
fluid surrounding right breast implant. (A) The first image shows
the silicone-only image. (B) The second image shows only water.
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Figure 4: Anaplastic Large Cell Lymphoma H&E stain (40x) Breast
Implant Capsule. The image shows “hallmark cells” which have
abnormal kidney-shaped or horseshoe-shaped nuclei in anaplastic
large cell lymphoma.

Immunohistochemical stains showed that the malignant
cells were positive for CD45 and CD30. A CD3 stain showed
patchy and weak positively in the malignant cells. A CD20 stain
was negative. Stains for PAX5, ALK1, and cytokeratin AE1/AE3
were also negative. A Ki-67 stain showed a higher proliferative
index within the malignant cells more than 90%. These findings
were consistent with BIA-ALCL.

A Positron Emission Tomography (PET) scan a month after
the capsulectomy showed bilateral small chest wall seromas
with surrounding soft tissue density with increased metabolic
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activity. PET activity in both chest wall seromas was likely due
to the recent surgery. However, local recurrence could not be
ruled out. Follow-up PET scan (three months after capsulecto-
my) showed resolution of previously noted seromas with sig-
nificantly improved bilateral metabolic activity with residual bi-
lateral metabolic activity. Of note, the activity was more diffuse
and current scans show a more focal appearance. Currently, the
patient is on active surveillance with follow-up imaging every
six months and planned for two years.
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Figure 5: Immunohistochemistry of seroma fluids. (A) The image
shows CD30 expression (B) no Anaplastic Lymphoma Kinase (ALK)
protein indicative of ALK Negative type of Anaplastic Large Cell
Lymphoma. (C) It was positive for CD45 (D) and positive for Ki67
on cell block of the seroma fluid.

Discussion

ALCL is a group of T-cell non-Hodgkin's lymphomas (systemic
or peripheral) that universally express CD30 Ki-1 antigen [9,10].
ALCL can also be associated with translocations involving the
Anaplastic Lymphoma Kinase (ALK) gene ALK-negative is the
more indolent primary cutaneous ALCL, as seen in our case.
A Ki-67 stain showed an increase in proliferative index greater
than 90%. Ki-67 is a cellular proliferation marker used for cancer
prognosis and to estimate treatment response.

BIA-ALCL is a novel manifestation of the site and material-
specific lymphoma and a recently recognized complication of
textured breast implants [11]. It may form a locally invasive
mass and metastasize to regional lymph nodes or distant sites
[3]. Staging of BIA-ALCL follows the MD Anderson Solid Tumor
Staging System modeled after the American Joint Committee on
Cancer TNM stages. Patients have a spectrum of disease from
IA only involving the effusion, IB, 1C, IIA, 11B, and IV [12]. The pa-
tient had early capsule infiltration, no lymph node involvement,
and no distant spread with a Stage of IB.

Although the pathophysiology of BIA-ALCL is still unknown,
recent studies suggest that chronic inflammation caused by a
bacterial biofilm of textured implants may mediate T-cell hyper-
plasia and the development of ALCL. The development of BIA-
ALCL is less common in smooth implants [13]. A fibrous capsule
forms after the placement of the breast implant. It is a primarily
T-cell-driven inflammatory response. BIA-ALCL forms a malig-
nant effusion between the breast implant and the surround-
ing capsule. With progression, the neoplastic cells merge into a
mass that can invade the capsule into the neighboring tissues.
CD30+ clonal T-cells have been identified within the capsule of a
benign late-seroma, further signifying progression from benign
lymphoproliferative disorder to BIA-ALCL [3,9].

In the case study by George et al., the indolent tumor trans-
formed into an aggressive ALCL with evidence of in vivo cyto-
genetic evolution after capsulectomy without chemotherapy
in a six-month span. The lymph node tissue expressed CD30
and showed rearranged TCR genes that were ALK-negative and
showed complex cytogenetic abnormalities suggesting genetic
instability places a large role in BIA-ALCL pathogenesis or tumor
progression [14-17].

In 2016, the National Comprehensive Cancer Network
(NCCN) [18] published guidelines for diagnosing and treating
BIA-ALCL. These guidelines were updated in 2019 and stated
that following a diagnosis, complete resection of the implants,
lymphoma, and any surrounding fibrous capsule should be
performed. The current evidence-based algorithm for achiev-
ing a diagnosis includes obtaining a biopsy, cytology, flow cy-
tometry for T cell clone, and Immunohistochemistry (IHC) for
CD30. The next step is surgery, staging, and starting systemic
treatment, such as cyclophosphamide, doxorubicin, vincristine,
and prednisone (CHOP). The treatment plan must also consider
other factors, such as the patient's comorbidities and goals of
care. Furthermore, any late-onset unilateral effusions or masses
should be punctured and analyzed. Usually, a PET scan is recom-
mended for staging and surgical planning.

Of treatments available for BIA-ALCL, surgery provides the
most significant benefit in terms of survival and prevention
of recurrence [3]. Most patients present with stage I. Surgical
treatment can consist of capsulectomy or mastectomy with ex-
cision of the mass. In our case, removal of the implants yielded
good results since there were no discrete masses or extension
noted.

In cases of local invasion or unresectable disease, radiation
therapy may also be considered [18]. Adjuvant CHOP chemo-
therapy and radiation can also be done. With limited available
clinic guidance, previous case reports have described the use of
anti-CD30 agents, such as brentuximab vedotin, as monothera-
py or in combination with other agents [19].

The CD30-targeting immunoconjugate, brentuximab ve-
dotin, has been used along with chemotherapy [3]. The ECH-
ELON-2 study [19] showed brentuximab vedotin plus cyclo-
phosphamide, doxorubicin, and prednisone (A+CHP) had better
overall survival than CHOP in patients with CD30-Positive Pe-
ripheral T-Cell Lymphomas (PTCL). A five-year update of ECH-
ELON-2 of patients with PTCL with A+CHP continued to show
better survival than CHOP therapy [20].

BIA-ALCL has a good prognosis with an overall five-year sur-
vival rate of 89-92%. In systemic ALCL, there is a five-year sur-
vival rate of 37-49% in ALK-negative and 70-93% in ALK-positive.
However, patients with masses with extension beyond the im-
plant capsule have a worse prognosis. Systemic treatment can
be considered in patients with Lugano classification staging of
lymphomas [21] with stage II-IV disease [15]. After completing
treatment, the patients should be monitored with surveillance
every three to six months for two years and then as needed.
Based on the ECHELON-2 study in patients with PTCL, A-CHP has
shown good survival benefit compared to CHOP and should be
considered for future treatment of patients with BIA-ALCL.

Conclusion

BIA-ALCL is a sporadic type of lymphoma and an emerging
complication of breast implantation. Although more cases have
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been identified over the years, leading to the development of
new guidelines, there remains no standard of care for this dis-
ease, and data are limited to case reports. Treatment requires a
multidisciplinary approach.
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