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Breast implant–associated anaplastic large cell 
lymphoma (BIA-ALCL) is an uncommon entity. 
We previously published a systematic literature 

review of 29 cases of BIA-ALCL1 (recapitulated in a 
2011 Food and Drug Administration alert)2 and a sub-
sequent report from a structured, expert consultation 
panel, which agreed that there is a positive association 
between breast implants and anaplastic large cell lym-

phoma (ALCL) development; anaplastic lymphoma ki-
nase (ALK)-negative ALCL that develops around breast 
implants is a clinically indolent disease with a favorable 
prognosis that is distinct from systemic ALK-negative 
ALCL; management should consist of removal of the 
involved implant and capsule, which is likely to prevent 
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Background: Despite increased cases published on breast implant–associated 
anaplastic large cell lymphoma (BIA-ALCL), important clinical issues remain 
unanswered. We conducted a second structured expert consultation process 
to rate statements related to the diagnosis, management, and surveillance of 
this disease, based on their interpretation of published evidence.
Methods: A multidisciplinary panel of 12 experts was selected based on 
nominations from national specialty societies, academic department heads, 
and recognized researchers in the United States.
Results: Panelists agreed that (1) this disease should be called “BIA-ALCL”; 
(2) late seromas occurring >1 year after breast implantation should be evalu-
ated via ultrasound, and if a seroma is present, the fluid should be aspirated 
and sent for culture, cytology, flow cytometry, and cell block to an experi-
enced hematopathologist; (3) surgical removal of the affected implant and 
capsule (as completely as possible) should occur, which is sufficient to eradi-
cate capsule-confined BIA-ALCL; (4) surveillance should consist of clinical 
follow-up at least every 6 months for at least 5 years and breast ultrasound 
yearly for at least 2 years; and (5) BIA-ALCL is generally a biologically in-
dolent disease with a good prognosis, unless it extends beyond the capsule 
and/or presents as a mass. They firmly disagreed with statements that chemo-
therapy and radiation therapy should be given to all patients with BIA-ALCL.
Conclusions: Our assessment yielded consistent results on a number of 
key, incompletely addressed issues regarding BIA-ALCL, but addition-
al research is needed to support these statement ratings and enhance 
our understanding of the biology, treatment, and outcomes associated 
with this disease. (Plast Reconstr Surg Glob Open 2015;3:e296; doi: 10.1097/
GOX.0000000000000268; Published online 28 January 2015)
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recurrence, and evaluation for other sites of disease; 
and adjuvant radiation or chemotherapy should not be 
offered to women with capsule-confined disease.3 Since 
then, additional BIA-ALCL case reports and series have 
been published,4–30 which we have summarized in an 
updated systematic review.31 Although BIA-ALCL has 
become increasingly recognized in the plastic surgery 
community, there has been little additional guidance 
made available to hematology/oncology providers as 
to how the diagnosis, management, and surveillance 
of this disease should be undertaken. Because much 
of the information in the literature is still incomplete 
and does not address important clinical topics related 
to BIA-ALCL, we conducted a follow-up structured 
expert consultation process that combined published 
evidence with expert assessment to garner additional 
insight on these important issues.

METHODS
The expert consultation process is based on the 

RAND/UCLA Appropriateness Method, which pro-
vides a structured and quantifiable way to combine 
findings from a review of the evidence with input 
from a multidisciplinary expert panel.32 Guidelines 
developed using this method are reproducible,33 
consistent clinically,34 and correlated with clinical 
outcomes.35 This approach has been used to address 
clinical issues in a wide variety of malignancies,36–54 
including lymphoma.55

Literature Review and Item Development
We conducted a literature search focused on 

breast implants and ALCL, which has been previous-
ly described.31 After the data from the literature were 
abstracted by 2 trained, clinician reviewers (B.K. and 
C.A.G.), the authors identified recurring themes 
and potential evidence gaps. Systematic literature 
review findings, combined with a number of identi-
cal or similar items from our prior BIA-ALCL expert 
consultation process, were then utilized to compose 
an initial set of 65 evaluable statements addressing 
the nomenclature, evaluation, treatment, surveil-
lance, and prognosis related to BIA-ALCL.

Expert Panel Recruitment and Rating Process
We identified a pool of potential panelists with ei-

ther content or methodology expertise using a pro-
cess that is typical for expert panel recruitment. We 
sought nominations from national specialty societies 
with a stake in this field (Table 1). We also used the 
results of our literature search to identify recognized 
researchers and heads of academic departments who 
had contributed to seminal articles on BIA-ALCL 
and/or had expertise in this area. The curricula vitae 
of all nominees were reviewed (by B.K. and C.A.G.) 
before inviting the experts for participation. Overall, 
12 panel members who represented a range of rel-
evant academic and clinical specialties (3 medical on-
cologists, 4 hematopathologists, 2 plastic surgeons, 1 
surgical oncologist, and 2 radiation oncologists) from 
leading universities across the United States agreed 
to participate (Table 2). Each panelist received a 
draft of the literature review tables and a background 
document on BIA-ALCL. Panelists were instructed to 
rate each of the 65 statements on a scale from 1 to 
9 according to their level of agreement. Low scores 
(1–3) represented disagreement, middle scores (4–
6) uncertainty, and high scores (7–9) agreement with 
the statement. If the item was outside the panelist’s 
area of expertise, the panelist was allowed to indicate 
this and not provide a numeric rating.

The first round of ratings was completed before 
the panel meeting. The initial ratings were tabulated, 
summarized, and presented to the entire expert panel 
at a subsequent 2-day, face-to-face meeting in March 
2014. At this meeting, panel members were able to 
review aggregated ratings, discuss their interpreta-
tion of the evidence, and share reasons for their level 
of agreement or disagreement with each statement. 
Representatives from plastic surgery specialty societ-
ies and an implant manufacturer were also present 
to observe the proceedings. Based on the discussion 
during the meeting, some statements were deleted 
or revised to improve clarity and incorporate impor-
tant clinical nuances before the panelists were asked 
to conduct a second and final round of ratings. Of 
note, this modified Delphi method does not strive to 
achieve consensus but typically leads to a convergence 
in panelists’ ratings after the discussion.

Data Analysis
RAND investigators compiled the final ratings 

and analyzed panelists’ disagreement, uncertainty, 
or agreement with each item. Results were then sum-
marized and aggregated in tabular form, with report-
ing of, for each item, the median and dispersion—a 
statistical measure of the ratings’ spread, defined 
as the average absolute distance from the median. 
Median ratings ≤3.0 were interpreted as indicating 

Disclosure: The authors have no financial interest 
to declare in relation to the content of this article. This 
study was supported, in part, by Allergan, LLC, which 
did not have a role in the design and conduct of the 
study; collection, management, analysis, and interpre-
tation of the data; and preparation, review, or approval 
of the manuscript. The Article Processing Charge was 
paid for by the authors.



PRS Global Open • 2015

6

disagreement, 4.0–6.0 uncertainty, and ≥7.0 agree-
ment. The concordance of each median rating was 
defined as high if the dispersion was ≤1.00, moder-
ate if 1.01–1.99, and low if ≥2.00.

The study was reviewed and considered exempt 
by the Human Subjects Protection Committee/Insti-
tutional Review Board at RAND.

RESULTS
The 61 final rating results are reported in 

 Figure  1. Overall, panelists disagreed with 21 of the 
61 statements (large, bold, red numbers; 34.4%), 
were uncertain with 7 statements (large, bold, blue 
numbers; 11.5%), and agreed with 33 statements 
(large, bold, green numbers; 54.1%). In terms of 
the dispersion of panelists’ ratings, it ranged from 
0.00 (perfect concordance) to 2.83. There was high 
concordance for 38 of the 61 items (large, bold, 
black numbers; 62.3%), moderate concordance for 
18 items (small, black numbers; 29.5%), and low 
concordance for 5 items (small, italicized, black 
numbers; 8.2%).

Nomenclature
Panelists believed that the best nomenclature for 

ALCL occurring in the setting of a breast implant 
is “Breast Implant–Associated Anaplastic Large Cell 
Lymphoma” (rating, 8; dispersion, 0.83).

Risk Factors
Across all patient risk factors queried, panelists 

firmly disagreed that certain ethnic backgrounds 
(2, 0.67), obesity (1.5, 0.75), certain human leuko-
cyte antigen (HLA) types (2, 0.92), and history of 
autoimmune disease (2, 0.50), lymphoma (2, 0.50), 
or ALCL in other locations (2, 0.42) are associated 
with an increased risk of developing BIA-ALCL. They 
also disagreed that women with a prior breast cancer 
have an increased risk of BIA-ALCL, although with 
moderate discordance (2, 1.33). In terms of surgical 
risk factors, there was consistent disagreement with 
the statement that subglandular versus submuscular 
implantations increase a woman’s BIA-ALCL risk (2, 
0.25), although panelists’ disagreement with the state-
ments that more involved (2, 1.08) or repeated (2.5, 
1.33) breast surgeries increase the risk of developing 
BIA-ALCL was more varied. Regarding implant-asso-
ciated risk factors, there was uncertainty and low con-
cordance whether the length of time a woman has 
an implant positively correlates with their risk of de-
veloping BIA-ALCL (5, 2.83). Although the median 
rating of the statement agreed that any type of breast 
implant, regardless of cover, surface, fill, or manu-
facturer, can be associated with BIA-ALCL develop-
ment, there was substantial variance in the panelists’ 
assessments (8, 2.17). Panel members disagreed with 
moderate concordance that polyurethane- versus sili-
cone-covered (3, 1.91) or silicone- versus saline-filled 
(2, 1.17) implants are associated with an increased 
risk of BIA-ALCL and with strong concordance that 
larger implants (2, 0.83) and rupture or leakage of 
silicone-filled breast implants (2, 0.33) increase the 
risk for BIA-ALCL development. However, there was 
firm agreement that breast implants with textured 
shells are more likely to be associated with BIA-ALCL 
than those with smooth shells (8, 0.50).

Workup
Panelists universally agreed that chronic or un-

explained seromas occurring more than 1 year after 
breast implantation should be considered for a breast 

Table 1. National Specialty Societies Providing Panel Nominations

Specialty Society Field of Expertise

National Comprehensive Cancer Network Oncology (Clinical)
American Association for Cancer Research Oncology (Research)
American Society of Hematology Oncology (Hematology)
Leukemia & Lymphoma Society Oncology (Lymphoma)
Lymphoma Research Foundation Oncology (Lymphoma)
American Society for Investigative Pathology Pathology (Experimental)
Society for Hematopathology/European Association for Haematopathology Pathology (Hematopathology)
American Society of Plastic Surgeons Surgery (Plastic)
Society of Surgical Oncology Surgery (Oncology)
American Society of Breast Surgeons Surgery (Breast)
American Society of Radiation Oncology Radiation Oncology

Table 2. Affiliations of Structured Expert Panel 
Members

Institution

Memorial Sloan-Kettering Cancer Center, New York, N.Y.
National Cancer Institute, Bethesda, Md.
Duke University, Durham, N.C.
University of Michigan, Ann Arbor, Mich.
University of Colorado, Aurora, Colo.
University of Nebraska, Omaha, Neb.
M.D. Anderson Cancer Center, Houston, Tex.
University of California San Francisco, San Francisco, Calif.
Stanford University, Palo Alto, Calif.
University of California Los Angeles, Los Angeles, Calif.
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Fig. 1. Final ratings of Bia-alcl statements.
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Fig. 1. (Continued)
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ultrasound (9, 0.00) and seroma fluid sampling, with 
the fluid sent for culture, cytology, flow cytometry, 
and cell block (9, 0.00). There was also consistent 
agreement that seroma fluid specimens should be 
sent for cytology and flow cytometry (9, 0.08), tissue 
specimens should be sent for immunohistochemical 
analysis (including for CD30 and ALK; 9, 0.17), and 
specimens should be sent to a hematopathologist 
with experience in diagnosing ALCL (9, 0.92), with 

less consistent agreement that T-cell receptor gene 
rearrangement should also be performed (8, 1.36).

Surgical Management
There was firm agreement with all statements relat-

ed to the surgical management of the breast affected by 
BIA-ALCL. Panelists agreed that patients with positive 
cytology from seroma fluid should undergo affected 
implant removal and total capsulectomy (9, 0.67). They 
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also supported the statements that surgical removal of 
both the affected implant and capsule (as completely as 
possible) should occur (9, 0.17) and one should con-
sider operative assistance from a surgical oncologist if 
BIA-ALCL is clinically or pathologically suspected (8, 
0.83). Should the affected implant be excised and to-
tal capsulectomy be performed, panel members agreed 
that such patients are considered adequately treated 
without the need for adjuvant radiotherapy or chemo-
therapy (9, 0.42). For those patients with BIA-ALCL 
who present with a mass or enlarged axillary lymph 
node(s), there was agreement that both of these should 
also be removed (9, 0.25 and 8.5, 0.67; respectively). 
On the other hand, panelists were uncertain whether 
contralateral implant removal and total capsulectomy 
in the unaffected breast need to occur (4.5, 2.00).

Follow-up Evaluation and Treatment
There was highly concordant agreement that, 

postoperatively, patients with BIA-ALCL should un-
dergo positron emission tomography-computed 
tomography (PET-CT) for staging purposes (if not 
performed preoperatively; 8, 0.75) and be referred 
to a medical hematologist/oncology for treatment 
recommendations (9, 0.08).

Chemotherapy
Panel members firmly disagreed that chemother-

apy should be offered to all patients with BIA-ALCL 
(1, 0.09). They were uncertain whether chemotherapy 
should be offered to those with BIA-ALCL that ex-
tends beyond the capsule (4, 2.73). Although panelists 
disagreed that chemotherapy should be offered to pa-
tients with BIA-ALCL who present with a mass, there 
was moderate discordance with this assertion (3, 1.55).

Radiation Therapy
As with chemotherapy, there was firm disagree-

ment that breast irradiation should be offered to all 
patients with BIA-ALCL (1, 0.18). However, panelists 
agreed that radiation therapy should be offered to 
patients with persistent disease after surgery and for 
whom additional surgery is not an option, with high 
concordance (7, 1.00); for patients with localized re-
currence, the panelists expressed this opinion with 
slightly less concordance (7, 1.09). They were uncer-
tain whether breast irradiation should be offered to 
those with BIA-ALCL that extends beyond the cap-
sule (5, 2.09) or presents with a mass (5, 1.36).

Reimplantation
If reimplantation occurs, panelists were uncer-

tain if an implant with a smooth cover (as opposed 
to textured) should be chosen (5.5, 1.58).

Surveillance
After affected implant removal and total capsu-

lectomy, there was consistent agreement with hav-
ing BIA-ALCL patients receive clinical follow-up at 
least every 6 months for at least 5 years (8, 1.00) and 
agreement, but with moderate concordance, that 
those who have undergone reimplantation should 
undergo surveillance beyond 5 years (9, 1.17). Pan-
elists firmly agreed that imaging (8, 0.75)—optimal-
ly, breast ultrasound (8, 0.67) and not PET-CT (2.5, 
1.58)—should be performed every year for at least 2 
years for surveillance.

Prognosis
With 2 separate statements, panel members firmly 

agreed that BIA-ALCL is generally a biologically less 
aggressive disease with a good prognosis, compared 
with ALK-negative ALCL involving organs outside 
the breast, because it is biologically less aggressive 
(9, 0.42 and 8, 0.50); they disagreed with moderate 
variance that BIA-ALCL’s good prognosis is due to 
its earlier detection than systemic ALCL (2, 1.25). 
There was uncertainty as to whether capsule-con-
fined BIA-ALCL will progress to a more advanced 
stage if left untreated (6, 1.17), although moderately 
concordant agreement that it will if the disease has 
already spread to regional lymph nodes (7, 1.25). 
Once the affected implant and all of the associated 
capsule have been removed, panelists agreed that 
patients with capsule-confined BIA-ALCL will not 
have progression (7, 1.00) or recurrence (7, 1.27) 
of their disease with little and some variance, respec-
tively. They agree with moderate concordance that 
the overall recurrence risk is low for patients with 
BIA-ALCL who have undergone affected implant 
removal and total capsulectomy (8, 1.67); however, 
they agree with high concordance that their recur-
rence risk is higher than for women who have never 
had BIA-ALCL in the past (8, 0.67).

On the other hand, If BIA-ALCL extends beyond 
the capsule or has an associated mass, panelists consis-
tently agree that the prognosis is worse compared with 
capsule-confined (8.5, 0.67) or nonmass BIA-ALCL 
(8, 0.67), respectively. Biologically, panelists agree that 
stage IE and IIE or beyond BIA-ALCL represent the 
same disease with moderate concordance (7, 1.55).

Finally, panel members firmly disagree that the 
prognosis associated with BIA-ALCL is adversely af-
fected by a history of breast cancer (2, 0.58) or lym-
phoma (2, 0.58).

DISCUSSION
In the past several years, the number of published 

BIA-ALCL cases has increased; however, important 
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clinical questions related to the diagnosis and treat-
ment of women with breast implants who develop 
ALK-negative ALCL remain incompletely addressed. 
BIA-ALCL is a rare condition, with 2 recent systemat-
ic literature reviews identifying a total of only 83 cas-
es.1,31 Because the infrequency of this disease makes 
conducting pivotal clinical trials challenging at best, 
we undertook a second structured expert consulta-
tion process to revisit and fill in important eviden-
tiary gaps, as well as provide guidance to physicians 
who seek information in making informed clinical 
decisions for patients with this disease.

With summary tables from our updated systematic 
review and after the panel meeting, the current pan-
elists judged only 11.5% of the final statements with a 
median rating in the uncertain range (35.4% in our 
previous panel).3 Although prior publications have 
termed this condition “breast implant-related anaplas-
tic large cell lymphoma,”6 “implant-related primary 
anaplastic large cell lymphoma of the breast,”8 “lym-
phoma of the breast capsule,”11 and “effusion-associ-
ated anaplastic large cell lymphoma of the breast”28 
and the panelists discussed using the term “lympho-
proliferative disorder” instead of “lymphoma,” they 
ultimately consistently agreed that the nomenclature 
of this disease should be “breast implant–associated 
anaplastic large cell lymphoma,” which will hopefully 
be considered by the World Health Organization’s 

advisory committee responsible for the classification 
of lymphomas. There was firm disagreement with po-
tential patient, surgical, and implant risk factors for 
increasing the risk of developing BIA-ALCL, although 
there was firm agreement regarding the workup and 
surgical management of patients suspected of having 
BIA-ALCL, which is graphically illustrated in algo-
rithm form (Fig. 2).

In terms of adjuvant treatment, a recent case 
series of 60 patients with BIA-ALCL corroborated 
the recommendations agreed upon by the previ-
ous panel that proper management for women with 
capsule-confined BIA-ALCL should be limited to 
capsulectomy and implant removal.3 The authors’ 
extended, postdiagnosis follow-up (median, 2 years) 
of these patients revealed that women who present 
with a mass have a more aggressive clinical course 
that may be fatal, which, in their opinion, justifies 
the use of adjuvant chemotherapy.56 On the other 
hand, although BIA-ALCL is mentioned in the 
National Comprehensive Cancer Network’s Non-
Hodgkin’s Lymphoma guidelines, they state that 
currently, the optimal management strategy for BIA-
ALCL localized to the capsule or seroma is unclear.57 
Our updated systematic literature review revealed 
that among BIA-ALCL patients with stage IE disease, 
over 50% received chemotherapy, suggesting a lack 
of familiarity with BIA-ALCL, treatment guidance re-

Fig. 2. algorithm for workup and surgical management of a late seroma following breast 
implantation. Bia-alcl indicates breast implant–associated anaplastic large cell lymphoma; 
Pet-ct, positron emission tomography-computed tomography.
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ceived, or agreement with expert opinion on the rec-
ommended conservative management by medical 
oncologists for most cases of BIA-ALCL localized to 
the affected breast. Along these lines, our panelists 
firmly disagreed that adjuvant chemotherapy and ra-
diation therapy should be offered to all patients with 
BIA-ALCL.

With regard to surveillance, breast imaging with 
ultrasound every 6 months for at least 5 years was 
agreed upon with high concordance (and longer if 
reimplantation is performed); panelists disagreed 
with moderate concordance that PET/CT should 
be the optimal imaging modality, which goes against 
how oncologists usually monitor lymphoma patients 
for recurrence. Finally, the current panel reaffirmed 
that BIA-ALCL is generally a biologically less aggres-
sive disease than systemic ALK-negative ALCL involv-
ing lymph nodes and organs outside the breasts and 
that removing the affected implant and as much of 
the surrounding fibrous capsule as possible should 
prevent progression and recurrence of the lympho-
ma. Some panelists highlighted that, to perform a 
complete capsulectomy, a plastic surgeon may need 
to call upon a surgical oncology colleague to assist 
with this procedure, which the plastic surgeon may 
not be accustomed to performing. However, if BIA-
ALCL extends beyond the capsule and/or presents 
as a mass, they agreed that the prognosis is worse and 
may be fatal. In such cases, they were uncertain if 
chemotherapy or radiation therapy should only be 
offered to patients with BIA-ALCL who have disease 
beyond the capsule. Panelists were also uncertain if 
radiation therapy should be offered only to those 
who present with a mass, but they disagreed with 
moderate discordance that chemotherapy should 
only be offered to these patients. They agreed, 
though, that breast irradiation should be offered if 
the patient has persistent disease and is ineligible for 
additional surgery or if they present with localized 
recurrence.

There are a few limitations of our study. First, 
because evidence directly addressing many of the 
statements did not exist, panelists might have largely 
relied on their own preconceptions or input from 
other experts to determine their ratings. It is un-
clear, however, how this could have influenced the 
direction and magnitude of the aggregate results. 
Second, we only asked panelists to rate their level of 
agreement with each statement and not the level of 
evidence supporting each item’s validity. Rating the 
level of evidence for validity was not an aim of our 
process, because we were not attempting to develop 
clinical guidelines, but this would be an important 
question to ask in future studies as the evidence base 
strengthens. Third, we selected the panelists pur-

posively to ensure a balance among disciplines and 
perspectives. Although we used the results of our lit-
erature search to guide our selection, the subjective 
nature of this recruitment process could bias our re-
sults. Finally, although we asked all nonpanelists to 
provide objective data to the panel only when called 
upon, clinical experience and information present-
ed by the observers present at the meeting may have 
potentially influenced the panelists’ final ratings.

In conclusion, our study integrates the available 
evidence and the assessment of a multidisciplinary 
expert panel to provide clinical guidance to plastic 
surgeons, surgical oncologists, medical oncologists, 
and radiation oncologists on key, unresolved issues 
regarding BIA-ALCL. Our hope is that increased 
awareness of this disease will extend into the can-
cer community so that potentially unnecessary 
chemotherapy and radiation therapy will not be ad-
ministered for most patients with capsule-confined 
BIA-ALCL and that the appropriate surveillance 
and prognostic information is conducted by oncolo-
gists and communicated to patients, respectively. 
Additional data collection of detailed clinical infor-
mation in breast implant registries will be necessary 
to support these statement ratings and enhance our 
understanding of the biology, treatment, and out-
comes associated with this disease. 
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