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Breast implant-associated anaplastic large cell lymphoma (ALCL) is a distinctive type of T-cell lymphoma that arises around
textured-surface breast implants. In a subset of patients, this disease can involve surrounding tissues, spread to regional lymph
nodes, and rarely metastasize to distant sites. The aim of this study was to assess sequential pathologic specimens from patients
with breast implant-associated ALCL to better understand the natural history of early-stage disease. To achieve this goal, we
searched our files for patients who had breast implant-associated ALCL and who had undergone earlier surgical intervention with
assessment of biopsy or cytologic specimens. We then focused on the patient subset in whom a definitive diagnosis was not
established, and patients did not receive current standard-of-care therapy at that time. We identified a study group of ten patients
with breast implant-associated ALCL in whom pathologic specimens were collected 0.5 to 4 years before a definitive diagnosis was
established. A comparison of these serial biopsy specimens showed persistent disease without change in pathologic stage in three
patients, progression in five patients, and persistence versus progression in two patients. Eventually, six patients underwent implant
removal with complete capsulectomy and four underwent partial capsulectomy. Seven patients also received chemotherapy
because of invasive disease, three of whom also received radiation therapy, two brentuximab vedotin after chemotherapy failure,
and one allogeneic stem cell transplant. Eight patients achieved complete remission and two had partial remission after definitive
therapy. At time of last follow-up, six patients were alive without disease, one had evidence of disease, one died of disease, and two
patients died of unrelated cancers. In summary, this analysis of sequential specimens from patients with breast implant-associated
ALCL suggests these neoplasms persist or progress over time if not treated with standard-of-care therapy.
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INTRODUCTION
Breast implant-associated anaplastic large cell lymphoma (ALCL)
was first described in 1997 [1], although it is likely that this disease
occurred earlier [2], and this neoplasm is recognized as an entity in
the World Health Organization classification [3, 4]. Breast implant-
associated ALCL is uncommon, and current estimates suggest that
one woman will develop this disease for every 355 to 30,000

patients who receive textured-surface breast implants [5–7]. Most
of the earliest described patients with breast implant-associated
ALCL presented with effusion surrounding breast implants,
causing swelling, capsular sclerosis, and pain or discomfort
[8, 9]. Subsequently, patients with breast implant-associated ALCL
were described who presented with a mass lesion as a result of
the neoplasm infiltrating peri-implant capsules or extra-capsular
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invasion into surrounding tissues [10]. Uncommonly, regional
lymph node involvement has been observed [11], with axillary
lymph nodes most often involved by breast implant-associated
ALCL. In rare situations, patients have developed widespread
systemic disease including bone marrow involvement [12, 13].
The heterogeneity of clinical presentations and oncologic

outcomes and the clinically indolent nature of breast implant-
associated ALCL has resulted in debate regarding the clinical
course of patients with early-stage breast implant-associated
ALCL, and consequently the appropriate treatment for these
patients. For example, Kadin et al. [14] speculated that disease
manifesting as a simple effusion may regress spontaneously if left
untreated, similar to cutaneous lymphoproliferative disorders that
can undergo spontaneous regression. However, in our experience
breast implant-associated ALCL is a slowly progressive disease. In
a study of 87 patients with breast implant-associated ALCL by
Clemens et al. [15] we observed a high rate of recurrence and
disease progression in patients with breast implant-associated
ALCL who presented with effusion-only disease and had received
only fine needle aspiration.
In this study, our goal is to address the natural history of breast

implant-associated ALCL in its earliest stages. We searched our
files for patients with breast implant-associated ALCL, who in their
past underwent pathologic evaluation of biopsy or cytologic fluid
specimens, at which time a diagnosis of breast implant-associated
ALCL was not established, and curative therapy that consists of
implant removal and complete capsulectomy with negative
margins was not administered. These sequential specimens were
only available for patients who did not undergo timely treatment,
either due to a “missed” diagnosis or to the patient deciding to
postpone appropriate therapy for personal reasons.

MATERIALS AND METHODS
In this collaborative study from several institutions, we searched for
patients diagnosed with breast implant-associated ALCL between January
1, 1998 through December 31, 2019 and focused on patients who had
undergone earlier procedures such as incomplete capsulectomy, aspiration
of peri-implant fluid, or biopsy. This initial selection led to the identification
of 46 patients. For this group, 36 patients did not undergo pathologic
examination and were excluded from this study. The remaining ten
patients underwent pathologic evaluation, but received only a descriptive
diagnosis, not diagnostic of lymphoma, and therefore patients did not
receive appropriate therapy as defined for current standard of care. These
ten cases formed the study cohort, and six of these patients have been
published in the literature [8, 10, 15–17].
All routinely stained and immunohistochemistry slides (when per-

formed) from these earlier pathologic or cytologic specimens were
obtained and reviewed. Pathologic stage was determined using criteria
described previously [15, 18]. For this study, we assessed all specimens
using immunohistochemical analysis and an antibody specific for
CD30. Tris-EDTA buffer was used as antigen retrieval, with a CD30 Ber-
H2 clone, prediluted ready to use, from Cell Marque Millipore, Rocklin,
California, USA [18].
Clinical data were collected by review of the medical records and

included age, gender, reason for implant, type and texture of implant, time
from implantation to lymphoma, signs and symptoms at initial presenta-
tion as well as at the time lymphoma was diagnosed, surgical procedure at
initial presentation, use of subsequent surgical or adjuvant therapy, and
clinical follow-up. Time from implantation to lymphoma diagnosis was
defined as the interval between the first breast implant surgery and the
time of definitive lymphoma diagnosis, regardless of whether patients had
undergone implant revisions. The Institutional Review Board at MD
Anderson Cancer Center and at collaborative institutions approved
this study.

RESULTS
The median age of patients in the cohort at time of definitive
diagnosis of breast implant-associated ALCL was 55.5 years. These
patients developed breast implant-associated ALCL 6 to 35 years

after initial implant placement (Table 1). Implants were filled with
silicone in seven and saline in three patients. Information
regarding the implant surface was provided in seven patients,
all textured. A remote history of effusion surrounding implants
was documented in nine patients, and one case was identified
incidentally in a patient undergoing surgery for breast carcinoma
(Table 2).
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All ten patients had invasive procedures performed a median of
1 year (range, 0.6–4 years) before a subsequent procedure that
yielded a definitive diagnosis of lymphoma. The earlier procedures
performed included capsular sampling/incision/partial excision,
implant replacement, or fluid aspiration. The diagnoses rendered
for these earlier specimens were descriptive and all specimens
were diagnosed as negative or inconclusive for lymphoma.
However, our review of the earliest pathologic specimens from

these patients showed breast implant-associated ALCL. The
lymphoma was likely missed because the neoplastic infiltrates
were subtle, and the tumor burden was difficult to assess because
of necrosis and fibrosis. In these earlier specimens the diagnosis of
breast implant-associated ALCL was confirmed retrospectively by
immunohistochemistry using an anti-CD30 antibody, positive in all
cases (Figs. 1–4). The pathologic stage of disease in the initial
specimens was T1 (n= 2), T2 (n= 4), T3 (n= 1), T4 (n= 1), and
indeterminate (n= 2). Pathologic stage was indeterminate in two
patients; only effusion fluid was obtained originally in these
patients whose imaging studies revealed thickening of the
capsule, but no evidence of a mass.
At the time a definitive diagnosis of breast implant-associated

ALCL was established, the morphologic features of the neoplasm
were more apparent. The pathologic stage of these neoplasms
was T2 (n= 1), T3 (n= 2), T4 (n= 6), and T4 with lymph node
involvement (n= 1). Compared with the earlier specimens, three
patients had the same pathologic stage, and five had a higher
pathologic stage. The two patients with initial indeterminate
pathologic stage had pathologic stage T4 at the time of definitive
diagnosis, suggesting that these patients had persistent disease
(Table 2).
Upon establishing the diagnosis of breast implant-associated

ALCL, six patients underwent complete capsulectomy and four
partial capsulectomy. Seven patients received chemotherapy that
consisted of cyclophosphamide, doxorubicin, vincristine and
prednisone (CHOP) or CHOP-like chemotherapy regimens; three
of these patients also received radiation therapy, two brentuximab

vedotin, and one allogeneic stem cell transplant. One patient with
pathologic stage 4 disease underwent partial capsulectomy, had
persistent disease, and died at last follow-up. Four women who
developed clinically significant mass lesions, including one who
also had lymph node involvement, received chemotherapy or
radiation therapy; two of these patients received brentuximab
vedotin achieving only partial responses. The median follow-up
time from definitive treatment of breast implant-associated ALCL
to last follow-up was 4 years (range, 2–15 years). At last follow-up,
six patients were alive without evidence of disease, one was alive
with disease, one died of disease, and two died of unrelated
cancers (one diffuse large B-cell lymphoma, and one small cell
carcinoma of the lung).

DISCUSSION
We identified ten patients who underwent surgical procedures or
aspiration of peri-implant fluid a median of 1 year before a
definitive diagnosis of breast implant-associated ALCL was
established. Since the initial specimens were not diagnosed as
being involved by breast implant-associated ALCL, and conse-
quently these patients did not receive standard-of-care therapy,
the disease likely followed its natural history until the diagnosis
was established definitively. Specifically, this case series allows us
to assess the natural history of breast implant-associated ALCL in
patients with early clinical stage disease, which in every patient
persisted or progressed. This study also confirms a previous
observation that many patients (>80% in our series) [15] with
breast implant-associated ALCL undergo surgical procedures or
therapeutic drainage of the peri-implant fluid without pathologic
examination of these tissue or fluid specimens. This finding
supports the notion that patients with breast implants who
develop symptoms are often not worked up for the possibility of
breast implant-associated ALCL, leading to a delayed diagnosis
and potentially disease progression, as seen in at least five
patients in this cohort. Furthermore, we show that the diagnosis of
breast implant-associated ALCL can be missed in at least a subset
of patients who undergo invasive procedures, likely due to lack of
awareness of the disease, the extensive tumor necrosis, or if not
suspected, the large cells may be interpreted as degenerative
reactive changes.
Others have suggested that breast implant-associated ALCL can

undergo spontaneous regression after peri-implant fluid aspira-
tion [19]. This suggestion is based on the apparent decrease of
neoplastic cells in patients who presented with effusion, initially
underwent fluid aspiration with pathologic detection of disease,
and subsequent complete capsulectomy showed decreased or
almost no lymphoma cells. Others have considered this observa-
tion to be flawed because patients received therapy within a few
months of fluid aspiration [20]. Although it is difficult to prove that
something does not happen, and therefore the findings in this
study do not entirely exclude the possibility of spontaneous
regression, we suggest that the clinically indolent nature of the
disease, and possibly under sampling for pathologic evaluation
[21], might be misconstrued as spontaneous regression. We
suggest that the advanced stage of disease that occurs in rare
patients with breast implant-associated ALCL substantiates the
World Health Organization classification in which breast implant-
associated ALCL is considered to be a bona fide lymphoma [22].
We also believe that acceptance of the idea of spontaneous
resolution of breast implant-associated ALCL puts forward a
concept that, at a minimum, is misleading regarding the potential
severity of this disease, and could delay diagnosis or result in
under-treatment, resulting in greater morbidity or possibly
mortality for these patients. We acknowledge, however, the
limited number of patients we report, and the need to compare
the results we report with the experience of other investigators.
Along these same lines of thought, Brody et al. [23] have

Table 2. Comparison of clinical presentation and pathologic stage of
ten patients with breast implant-associated ALCL and missed initial
diagnosis.

At initial
presentation

At definitive
diagnosis

Clinical presentation

Effusion 9 5

Mass 0 4

Lymphadenopathy 0 1

Incidental 1 0

Pathologic stage

T1 2 0

T2 4 1

T3 1 2

T4 1 6

T4N1 0 1

Txa 2 0

Pathologic stage after missed initial diagnosis

Remained the
same stage

3

Progressed 5

Remained the same or
progressed

2a

aThese two cases presented with positive cytology, but without histologic
evaluation of capsule at initial presentation.

M.G. Evans et al.

2150

Modern Pathology (2021) 34:2148 – 2153



suggested that even when invasion of the capsule is present,
delaying surgical resection will not affect prognosis because
breast implant-associated ALCL behaves as an “exceedingly
indolent entity”. Brody et al. [23], however, did not provide
adequate data for the basis of this assertion. On the contrary,
Clemens et al. [15] demonstrated that depth of invasion has
prognostic significance, and Ferrufino-Schmidt et al. [11] showed
that invasion by lymphoma correlates with regional lymph node
involvement. We therefore agree that breast implant-associated
ALCL is clinically indolent in most patients, but we have concerns

about the suggestion that delaying proper therapy will not affect
prognosis. In this study, two patients experienced disease
progression within 1 year. In another patient, after an initial
specimen was misdiagnosed as benign, treatment was delayed for
~3 years, at which time she presented with advanced stage
disease and lymph node involvement. Therefore, we adhere to
current recommendations and guidelines [24] that clinicians need
to send fluid specimens or capsule biopsy specimens obtained
from patients who have symptoms attributable to their breast
implants for pathologic examination, and pathologists need to

Fig. 1 Earliest capsule biopsy specimen, showing breast implant-associated anaplastic large cell lymphoma (ALCL) pathologic stage T1.
The neoplastic cells line the luminal side of the capsule (A, H&E, ×200; inset ×400). The neoplastic cells are highlighted by using
immunohistochemistry and a CD30 antibody, that shows no infiltration into the stroma (B, CD30 immunohistochemistry with hematoxylin
counterstain, ×200, inset ×400).

Fig. 2 Subsequent complete capsulectomy obtained 3 years after capsule specimen shown in Fig. 1. Section of capsule shows pathologic
stage T1, similar to initial biopsy specimen (A: H&E, ×200; inset ×400). The neoplastic cells appear confined to the luminal side of the capsule,
circumscribed by underlying fibrous tissue (B. CD30 immunohistochemistry with hematoxylin counterstain, ×200; inset ×400).

Fig. 3 Initial capsule biopsy specimen from a patient who presented with effusion around breast implant shows superficial breast
implant-associated ALCL pathologic stage T1. The neoplastic cells are shrunken and partially necrotic (A. H&E, ×200; inset ×400).
Immunohistochemistry for CD30 highlights a layer of large cells on the luminal side, and no infiltration into stroma (B. Immunohistochemistry
for CD30 with hematoxylin counterstain, ×200; inset ×400).

M.G. Evans et al.

2151

Modern Pathology (2021) 34:2148 – 2153



examine these specimens thoroughly to identify the possible
presence of breast implant-associated ALCL, as the data we
present support the value of early treatment.
During the clinical follow-up interval after definitive treatment,

no patients developed recurrent disease, consistent with the
recommendation that complete capsulectomy is essential for
the cure of breast implant-associated ALCL [15]. Regarding the
proposed role of textured implants in the pathogenesis of breast
implant-associated ALCL, the data in this study show that all
patients in whom the surface characteristics were known had
textured implants. These data are in keeping with the decision by
the United States Food and Drug Administration to recall the
Biocell textured breast implants in July of 2019, which was
involved in 91% of worldwide cases in which the device history
was known [25].
In summary, we have assessed sequential biopsy specimens in

ten patients with breast implant-associated ALCL, all of whom had
a biopsy or fluid specimen examined up to 4 years before a
definitive diagnosis was established. Retrospective review of the
earlier specimens showed lymphoma that was subtle and had
been “missed.” These patients did not receive adequate initial
management at that time, thereby allowing us to observe the
natural history of breast implant-associated ALCL. The data
presented suggest that early stage of breast implant-associated
ALCL persists or progresses over time. Enhanced awareness is

essential among physicians from several specialties, who must
recognize that breast implant-associated ALCL appears to be a
lymphoma at its onset and is likely to persist or progress over
time. The results of this study also support those of earlier studies
indicating that definitive treatment of early-stage disease is
beneficial and can minimize future morbidity from breast
implant-associated ALCL.
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