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Multidisciplinary approach in the clinical and laboratory
investigation of a suspected case for anaplastic
lymphoma associated with breast prosthesis
René Aloisio da Costa Vieira1,2,3* , Idam de Oliveira-Junior1,2 , Luciana da Fonseca Santos2 ,
Ana Paula Uema Watanabe2 , Wilson Eduardo Furlan Matos Alves2 , Luciano Neder2,4,5

ABSTRACT
Introduction: Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a rare subtype of CD30-positive and ALKnegative (anaplastic lymphoma kinase) T cell lymphoma, which can develop in the pericapsular fibrous tissue and the late seromas
around breast implants. If BIA-ALCL is suspected, an adequate diagnostic flow is essential. Materials and methods: A flowchart
of the procedures performed in the diagnostic investigation is discussed, associating a clinical case, and conducting a review on
the topic. Results: In the assessment of late and recurrent periprosthetic seromas, prior communication from the surgeon and the
pathologist is essential, aiming at the adequate collection and storage of the aspirated material. The material must be promptly
fractionated for microbiological assessment by culture, immediate or transoperative cytologic assessment, immunophenotyping
by flow cytometry (10 mL), direct cytopathological examination, and obtaining cell block material (50 mL). For flow cytometry, the
material must be sent fresh, 70% alcohol or 10% buffered formalin can be added for the other procedures. If it is impossible to send
the aspirated fluid to the laboratory in less than six hours, it can be temporarily stored in a refrigerator at 4°C. Immunophenotyping
should be extensive, always assessing the expression of CD30 and ALK, regardless of cytological aspects. In cases of late and
recurrent seromas in which BIA-ALCL is considered, even if initially discarded, it is suggested to perform capsulectomy with the
removal of the prosthesis or careful clinical and laboratory monitoring. Conclusion: The diagnostic flowchart is essential, aiming at
false-negative tests.
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INTRODUCTION
Breast implant-associated anaplastic large cell lymphoma
(BIA-ALCL) is a rare and indolent subtype of CD30-positive
non-Hodgkin’s lymphoma, primarily associated with breast
implants, but which does not have translocations or expression of anaplastic lymphoma kinase (ALK) (ALK-negative
ALCL). BIA-ALCLs are a subtype of T lymphoma that represents 10% of non-Hodgkin’s lymphomas of the breast, which,
in turn, correspond to <1% of breast neoplasms1. The incidence of BIA-ALCL is 1 case for 500,000 to 3,000,000 women
with late periprosthetic seroma.

Late periprosthetic seroma is a rare clinical entity, seen
in less than 1% of cases with breast implants after one year 2 .
Although the estimated individual risk for the development
of seromas after textured implants is up to 10% 3,4, the occurrence of late seromas is rare (0.05% to 0.1%), and other differential diagnoses, such as trauma and infections, should
be considered 5,6 .
The development of this subtype of T lymphoma is associated with, on average, 9 to 11 years after the placement of textured breast implants 7-9. Long as this time may be, cases of BIAALCL have been described in up to two months, shortly after
the replacement of breast implants9. More recently, it has been
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proposed that the development of BIA-ALCL is associated with
three main factors: textured breast implants, bacterial infection
(biofilm), and genetic predisposition10.
Since the report of the first case, in 199711, in a patient who
had undergone cosmetic surgery for a breast implant, about
600 cases of BIA-ALCL have been described in the literature
so far12 . Immunophenotypically, BIA-ALCLs are indistinguishable from other anaplastic lymphomas of CD30-positive and
ALK-negative T cells, and their diagnosis requires adequate
clinical and laboratory assessment, which can be problematic
in some cases. Some special care must be taken in the preservation of the material, which will be subjected to cytopathological analysis, immunohistochemistry assessment, and
flow cytometry with immunophenotyping, which must include
CD30 and ALK 13-16 . Therefore, a multidisciplinary approach
and observance of a protocol of procedures are necessary to
avoid the occurrence of false-negative results, a fact that motivated the present study.

MATERIALS AND METHODS
The study was approved by the Research Ethics Committee of
Hospital do Câncer de Barretos, under No. 23026719.5.0000.5437/
2019. An attempt was made to carry out a contextualized review
on the topic, aiming to describe the procedure flowchart, the

diagnostic steps, and the therapeutic care that must be performed by the mastologist. The diagnostic flowchart was exemplified using a suspected case of BIA-ALCL, in which extensive
radiological and pathological assessment did not confirm the
presence of this neoplasm.

RESULTS
A 42-year-old patient with bilateral additive mammoplasty for
seven years and a history of late and recurrent seroma in the
right breast associated with pruritus, sweating, and nocturnal
chills for three weeks was submitted to assessment by mammography and breast ultrasound (BUS), showing locoregional
axillary adenomegaly with cortical thickening, more significant on the right, and large ipsilateral periprosthetic collection (Figure 1).
Cytopathological assessment of the axillary lymph node and
the right seroma was carried out by fine-needle aspiration, the
results of which indicated a suspected lymphoma. Then, a radioguided excision of the right axillary lymph node was the procedure of choice, whose histopathological assessment showed only
reactive lymphoid hyperplasia.
Subsequently, she underwent breast magnetic resonance
imaging (MRI), which showed no mass or adenopathy, and positron emission tomography-computed tomography (PET-CT),
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Figure 1. Negative radiological findings: (A) mammography; (B) breast ultrasound; (C) magnetic resonance; (D) positron emission
computed tomography.
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which did not show any point of capture in the capsule or the
axilla (Figure 1).
The patient underwent unilateral surgery, which consisted of total capsulectomy with the removal of the right
prosthesis (Figure 2). During the surgical procedure, a direct
cytological examination was carried out using cytospin
smears of the aspirated f luid, with the suppurative and/or
infectious process being discarded. Subsequently, separate
sample syringes were collected for microbiological assessment by culture, 10 mL of the seroma for the flow cytometry
exam, and 50 mL for the cytopathological exams and cell
block immunohistochemistry.
Cytomorphological, microbiological, immunohistochemistry, and flow cytometry analyses ruled out lymphoma and infectious processes, showing only fibrosis and a mild reactive and
polyclonal inflammatory cell infiltrate.
The patient progressed satisfactorily and was submitted to
a new breast implant after four months.
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DISCUSSION
The clinical presentation of BIA-ALCL is a collection of periprosthetic fluid (seroma) in 80% to 90% of cases, usually late and
recurrent, as observed in the example case. Other presentations
include breast swelling, asymmetry, pain, tumor mass around the
implant, and local hyperemia7,8. The presentation as a tumor mass
with lymph node involvement is rare, being observed in only 10%
to 20% of patients, who may have cutaneous lesions, contraction
of the implant capsule, and even B symptoms7.
Once seroma is the main clinical manifestation, patients are
usually initially assessed by BUS and submitted to aspiration of
the fluid. In patients with a non-compliant mass or irregularities
in the capsule, the diagnosis is facilitated by clinical suspicion
and the possibility of performing core biopsy, but this situation
is uncommon. Although BUS is the most used test in the initial
assessment, in inconclusive cases, computed tomography (CT)
or, preferably, MRI can be associated14 before considering the
possibility of surgical treatment. PET-CT can be used in cases
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Figure 2. Clinical and surgical findings: (A) preoperative; (B) emptying of the seroma; (C) yellowish seroma; (D) total capsulectomy;
(E) capsule without vegetation with the full textured prosthesis.
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with high clinical suspicion of malignancy, or even in confirmed
cases of BIA-ALCL to improve staging.
In the diagnostic assessment before surgery, it is suggested
to perform, whenever possible, the immunophenotyping of the
periprosthetic fluid by flow cytometry. The cytological and immunophenotyping assessment of the seroma is very important since,
in stage I, BIA-ALCL is confined to effusion3.
The sensitivities of BUS, CT, MRI, and PET-CT for infusion
detection are 84%, 55%, 52%, and 38%, while for tumor mass sensitivities are 46%, 50%, 50%, and 64%, respectively17. Since the
inflammatory process resulting from the surgical procedure can
interfere with the results, PET-CT, if not performed before surgery,
can be performed only after two to three months14. In the case
presented, although the only radiological findings were associated with periprosthetic seroma, PET-CT showed no changes.
Some care is needed with the collected fluid to avoid falsenegative results. The aspiration puncture of the seroma with a
cytological assessment on the same day is mandatory (less than
six hours is considered adequate) to avoid cell degradation. If it
is impossible to send the material to the laboratory in less than
six hours, the material must be kept in a refrigerator at 4°C for
up to 24 hours. In the presence of longer periods, the fluid must
be discarded18, a fact that emphasizes the need to forward the
material in the shortest possible time.
The pathologist must be informed in advance about the case,
the date of the procedure, and the time that the material will be
sent. It is suggested that no less than 50 mL of seroma be collected for cytopathological assessment and cell block preparation. At the same time, for flow cytometry immunophenotyping,
it is recommended that at least 10 mL of aspirated fluid be collected in separate syringes.
The collected fluid can be viscous, serous, or hemorrhagic,
when anticoagulant can be added, such as ethylenediaminetetraacetic acid or heparin. The fluid must be subjected to direct
cytological assessment (Hematoxylin and Eosin stains, pap smear,
Wright-Giemsa or May-Grünwald–Giemsa stain, according to
the preference of the laboratory), immunohistochemical reactions in the cell block and immunophenotyping by flow cytometry, particularly to assess CD30 and ALK expression, regardless
of morphological and cytological aspects.
There are several advantages in performing the cell block
since the cytocentrifugation of the collected fluid makes it possible to obtain low-volume, high-cellularity, and paraffin-embedded material, which makes it possible to perform additional cuts
and immunohistochemical reactions. The material can be sent
without preservatives (in natura), or 70% alcohol, methyl alcohol, or 10% buffered formalin can be added, depending on the
preference of the laboratory18,19.
The minimum panel of antibodies used in flow cytometry
must contain the anti-CD30, -CD163 and/or -CD68, -CD3, -CD20,
-ALK, and pan-cytokeratin assessment, aiming to differentiate
4

BIA-ALCL from other B or T lymphomas, reactive macrophages,
and carcinomas8,19. Classically, the diagnosis of BIA-ALCL is
based on the detection, by flow cytometry, of CD30-positive
and ALK-negative T lymphocytes in more than 10% of the cells
in the aspirated fluid. For immunophenotyping, other markers
can be used, such as CD5, CD2, CD7, CD43, CD4, CD8, granzyme B, and TIA118. However, Kadin et al.19 detected >23% of
CD30-positive T lymphocytes in late periprosthetic seroma
in a 69-year-old patient. By investigating rearrangements of T
cell antigenic receptors (TCRs), both in seroma and in peripheral blood, the authors concluded that these were activated T
lymphocytes, which was consistent with local and peripheral
immune responses, probably to bacterial superantigens that
could be present in the biofilm formed on the surface of the prosthesis. These findings put into question the conception that the
simple detection of >10% of CD30-positive T lymphocytes in late
seromas is sufficient for the diagnosis of BIA-ALCL, making it
necessary, before closing the diagnosis, to employ a wide antibody panel and the joint assessment of immunohistochemical
findings (cell block) and immunophenotyping by flow cytometry. Still, the investigation of TCR clonality and the assessment
of mutations in the JAK1 and STAT3 genes can be of great help
in doubtful cases7.
The presence of a previous infectious and/or inflammatory
process is related to the development of seromas, which may
be secondary to infections, trauma, or rupture of the prosthesis. As BIA-ALCL can be found in up to 10% of cases of late and
recurrent seromas, it is plausible to consider the hypothesis that
the malignant transformation occurs through the infiltration of
inflammatory cells present in the seroma. Such a fact would justify the emptying of the seroma with the removal of the capsule
and prosthesis in the late and recurrent seromas, as performed
in the case analyzed in this study.
In the presence of evidence or highly suspected BIA-ALCL,
the standard surgical procedure consists of emptying the periprosthetic content, capsulectomy, and removal of the breast prosthesis16, as performed in the present case. Generally, BIA-ALCL is
confined to the fibrous capsule. However, it may present further
infiltration3, with no indication of removal of the breast parenchyma. In the presence of a tumor mass, the concomitant resection of the tumor is suggested, with free margins20, since patients
with complete resection present better outcome14.
Although the presence of bilateral disease occurs in only
4.6% of cases, in the presence of BIA-ALCL, bilateral implant
and capsule surgery is suggested14. In cases of BIA-ALCL, the
placement of a new prosthesis is discouraged 20. However, when
there is only diagnostic suspicion, the indication of bilaterality
becomes questionable, and the surgeon must previously discuss
this fact with the patient. In patients whose BIA-ALCL has not
been confirmed, a new prosthesis may, in the future, be placed,
as performed in the present case.
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About 20% of cases have metastatic lymph node disease so that
in the absence of lymph node enlargement, lymph nodulectomy is
not recommended, and there are no indications for the investigation of sentinel lymph node7. Axillary lymphadenectomy has rarely
been recommended, due to lymph node involvement by lymphoma14.
In patients with BIA-ALCL, the approach should be discussed in a multidisciplinary manner, with the participation
of the mastologist and/or plastic surgeon, the hematologist,
and the oncologist, with complete clinical staging, according
to the tumor-nodule-metastasis system13,14. Adjuvant treatment
is conducted with the team of clinical oncology or hematology,
and the follow-up must be carried out, jointly, every three to six
months in the first two years6. Adequate management of these
patients is essential for therapeutic success.

CONCLUSION
BIA-ALCL is a rare subtype of non-Hodgkin’s lymphoma with an
indolent course, but which has been described with increasing

frequency and associated with recurrent seromas with late development after the placement of textured breast implants. The establishment of a multidisciplinary approach with the observance of a
clinical and laboratory investigation protocol is fundamental for
the diagnostic resolution, the appropriate clinical management,
and the reduction of false-negative cases.
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