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Anaplastic large cell lymphoma in people with breast implants
Christie Brennan, 1 Alexandra Moorhouse, 2 Roxane Vermeland, 3 Peter Kneeshaw4

What you need to know

• Most cases of breast implant associated anaplastic
lymphoma (BIA-ALCL) are indolent and present as
unilateral breast swelling eight to 10 years after
implant surgery, but symptoms can be non-specific
and have been reported as early as three months after
implant surgery

• Increasingly, evidence supports a causal relation
between highly textured, high surface area implants
and anaplastic large cell lymphoma

• Report all cases to the relevant national medicines
regulatory authority

A woman in her 40s presents to her GP with painless
unilateral breast swelling, eight years after unilateral
mastectomy and implant based breast reconstruction.
Clinical examination reveals an isolated uniform
swelling of the breast only, with no palpable mass or
lymphadenopathy. Ultrasonography confirms the
presence of a homogenous effusion, and cytological
evaluation of the effusion aspirate showspleomorphic
lymphocytes that are CD30 positive and anaplastic
lymphoma kinase (ALK-1) negative.

The link between breast implants and systemic
disease has been debated since the 1960s. Through
the rise of patient advocacy and communication,
largely via social media, an increasing number of
womenare attributingavariety of systemic symptoms
to their implants.1 The medical profession’s response
has been tardy, but it is starting to acknowledge that,
through chronic immune activation, implants may
result in allergies, autoimmune diseases, immune
deficiencies, and lymphoma.2

The first reported case of breast implant associated
anaplastic lymphoma (BIA-ALCL) was published in
1997.3 The World Health Organization recognised
BIA-ALCL as a provisional entity nine years later.4
Practice recommendation updates from the World
Consensus Conference on BIA-ALCL in 2022 suggest
that BIA-ALCL is nowcategorised as an “uncommon”
or “emerging” condition rather than a “rare”
occurrence.5

This article outlines the risk factors, assessment, and
management of breast implant associated anaplastic
large cell lymphoma. The text refers throughout to

care of women, although the article is also relevant
to care of any individual with breast implants.

Breast implants (estimated to be present in 35 million
peopleworldwide6) are prostheses filledwith silicone
gel or saline, with either smooth or textured outer
shells. Implants are inserted in up to 81% of people
who require breast reconstruction after breast cancer
surgery.7 They may also be inserted for
symmetrisation or cosmetic breast augmentation,
which is growing in popularity, as suggested by a
review showing a 41% increase in the number of
procedures between 2010 and 2017 in the US.8

Outcome data for breast implantation, particularly
long term safety profiles, are limited because
regulation and monitoring of medical devices and
implants are less rigorous than for pharmaceuticals.
Since 2004, 3576 safety alerts relating to medical
devices have been issued in the UK,9 with 1200
serious incidents linked to breast implants between
2015 and 2018.9 10

What is BIA-ALCL?
As part of the normal healing process, a capsule
develops around all breast implants as the body
detects a foreign object and attempts to isolate it
within fibrous scar tissue. BIA-ALCL is a form of T
cell non-Hodgkin’s lymphoma that forms within this
capsule in some people. Women with implants that
have a high texture-to-surface area ratio of the outer
shells are thought to be at highest risk.

BIA-ALCL is distinct from other breast lymphomas,
which are most frequently diffuse large B cell
lymphomas.11 BIA-ALCL is characterised by a
monoclonal population of large anaplastic cells that
variably express T cell markers but are uniformly
CD30-positive and ALK-1 negative.11 In one
retrospective observational study of 87 patients with
BIA-ALCL, survival rates of 94% and 91% at three
and five years, respectively, were reported.12

Pathogenesis is likely multifactorial, but bacterial
biofilms driving chronic inflammation, shedding of
implant microparticles, and host genetics have been
implicated.13 Implant bacterial colonisation resulting
in antigenic stimulation, specifically T cell activation,
may be relevant as chronic T cell activation is known
to be associated with other malignancies.

How do patients present? (fig 1)

This is one of a series of occasional articles to help doctors prevent, diagnose, and respond to adverse drug reactions that may be serious
if not recognised.
The article describes an adverse reaction that can occur in response to a medical device rather than a drug; however, advisers to the Adverse
drug reaction series felt this was a suitable topic to cover.
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Fig 1 | Examples of clinical presentations of implant associated breast effusion caused by BIA-ALCL. (a) Effusion in a reconstructed left breast. (b) Effusion in an augmented
left breast. (c) Subtle effusion in an augmented left breast; superior quadrant fullness is masked by underlying physiological asymmetry. (d) Rash of the lower inner quadrant

of the right breast preceded the appearance of a BIA-ALCL mass at the same site (Reproduced with permission.13 Patient consent obtained)

Around 80% of patients present with an effusion that causes
painless breast swelling or asymmetry.13 14 BIA-ALCL is indolent in
most patients but can progress rapidly. If untreated, cells within
seroma fluid can coalesce and acquire characteristics of solid
tumours11 15; consequently, 15% of people with the condition have
localised lymphadenopathy or distant disease on examination, or
may report pain, masses, skin changes, and/or distortion of the
implant or breast shape.16 17 Approximately 9% present with “B
symptoms” (night sweats, weight loss, and fevers).18 Symptoms
canbenon-specific (eg, itching, increasedbreast firmness,19 breast
pain, erythema, implant distortion, night sweats, fevers, or weight
loss), or may fluctuate in severity.16

Symptoms occur at a median of 8-10 years after implant insertion.13
However, cases have been diagnosed within three months, or as
late as 44 years following implantation.20 In one case-control study
of 43 patients with BIA-ALCL, 11 patients had a history of breast
implants but no implant in situ at the time of diagnosis.21

How common is it?
AsofApril 2023,22 1363 patients in 48 countries have beendiagnosed
with BIA-ALCL, resulting in 59 deaths.23 A marked increase in
incidence occurred between 1990 and 2016, likely influenced by
increased awareness and greater recognition in both medical and

patient populations.21 However, risk estimates rely on accurate
recording of the prevalence of breast implantation, implant type,
and true number of cases in a given population. Countries that have
implemented specific informed consents, mandatory reporting of
BIA-ALCL, andnational prospective implant registries are associated
with most tracked cases and therefore have a higher recorded
prevalence.24 In countries where these measures are not
implemented, under-reporting, misdiagnosis, or missed diagnosis
might also contribute to the lower prevalence.

What are the potential risk factors?
Textured outer shells
Shell texture is thought to reduce the risk of symptomatic capsular
contraction and implant rotation. However, in 2021 the Scientific
Committee onHealth, Environmental, andEmergingRisks reported
that after full literature search, evaluation of 605 publications, and
public consultation with experts, a “moderate weight of evidence”
suggested a causal relation between BIA-ALCL and textured
implants.25 According to several epidemiological studies and
systematic reviews, this relation is relevant for all types of textured
devices.6 21 26 -28 However, the US Food and Drug Administration
(FDA) has collated one of the largest data sets globally and linked
most (84%, n=953) cases to a specific implant: BIOCELL,
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manufactured by Allergan.29 Silimed’s polyurethane implants have
also been implicated as high risk.27 Both devices have now been
withdrawn from use.30 -32 Other implant manufacturers that have
been associated with BIA-ALCL are summarised in box 1. To date,
only one case of BIA-ALCL has been recorded in a person with a
smooth implant with no known history of textured
implants—recorded in 2022 in the US.29

Box 1: Implant manufacturers that have been reported to be associated
with cases of BIA-ALCL33

• Allergan Biocell implants were recalled in 201932 34 35

• Silimed’s CE certificate was suspended in Europe in 201530

• Australia’s Therapeutic Goods Administration has cancelled three
breast implant entries from their register (Microthane, Micro
Polyurethane, and Cristaline Paragel)31

• Mentor’s imprinted Siltex Textured Breast Implants have exhibited a
rare risk of BIA-ALCL (1:86 029 or 0.00001%)27

• Of 1130 unique BIA-ALCL cases reported as medical device reports to
the FDA, 2% (n=20) are reported to have Sientra implants in situ and
1% (n=10) were listed as “other manufacturer” and included Bristol
Myers Squib, Nagor, and Polytech29

The degree to which implant shells are textured varies according
to implant type. Texturing is graded from 1 (smooth or “nano”
textured) to 4 (highly or “macro” textured). Epidemiological studies
have shown BIA-ALCL risk to be lower in implants with a lower
texture-to-surface area ratio.26 27Table 1 summarises the risk
estimates reported by various international organisations.

Table 1 | International estimates of BIA-ALCL risk and incidence

Estimated risk/incidence of BIA-ALCLSource

As of 31 December 2021, based on confirmed cases where surgery occurred in the UK: 1:16 500
implants sold

Medicines and Healthcare products Regulatory Agency (UK)33

Overall risk: 1:24 177
With Allergan implants: 1:3565
With Mentor implants: 1:16 703

Health Canada36

Standardised incidence in the US ranges from 0.203 per 100 000 person-years to 31.1 per 100
000 person-years

Food and Drug Administration (US)28

Age adjusted incidence of BIA-ALCL from a textured device is 1:6920 at age 75Case-control study involving patients from the Dutch pathology registry21

As of 2022, based on 511 confirmed cases across 28 EU member states, prevalence reported
as 1:11 297

European Association of Plastic Surgeons Scientific Committee on Device Safety and
Development5 24

Risk estimation of developing BIA-ALCL specifically in Biocell implants may have increased in
just three years from 1:334527 to 1:12423

Provisional data presented at the World BIA-ALCL Conference in 202223

Cumulative incidence in cosmetic breast augmentation population 1:250.
Allergan Biocell incidence 8.6 cases/1000 individuals

Mentor Silitex incidence 1.3/1000

American Association of Plastic Surgeons 2023 meeting. Podium presentation of prospective
observational study data37

This review identified “dramatic increases” in the incidence and risk of BIA-ALCL compared with
initial estimates (1 per million versus 1:2832). However, it also highlighted barriers to the accurate
estimation of proportion of women with implants and BIA-ALCL case numbers (poor registries,

under-reporting, lack of awareness, cosmetic tourism, fear of litigation)

Collet et al review of global literature pertaining to BIA-ALCL27

Longitudinal studies of BIA-ALCLdiagnosed inAustralasia between
2007 and 2019 found that all cases involved textured implants,26 27

and 78.9% were related to highly textured implants (grade 3 or 4).27
Furthermore, four devices (Mentor, Allergan, Nagor, and Silimed)
comprised 87% of 143 implants used in patients with BIA-ALCL.26
The risk of developing BIA-ALCL is estimated to be 16.5 times higher
forAllerganBiocell (grade 3 textured) implants and 23.4 timeshigher
with Silimed polyurethane (grade 4 textured) implants, compared
with Silitex (grade 2 textured devices).27

Patient perspective

Very few people know about the FDA warnings or the recall of Allergan
implants in 2019. We (the patients) would like to see all specialties
informed, not just the plastic surgeons. As more and more women become
symptomatic, they are likely to seek help from different physicians. But
it is operating surgeons who need to notify their patients of the recall.
Roxane Vermeland, patient co-author and BIA-ALCL patient and advocate

Age
A case-control study in the Netherlands found cumulative risk
increased with age, from 29 per million at age 50 to 82 per million
at age 70.21 Additionally, a systematic review involving 248 cases

showed that patient age at first implantation was inversely
associated with the length of time between insertion of breast
implants and onset of BIA-ALCL symptoms; thus the authors of the
review concluded older women may be more likely to develop
BIA-ALCL sooner compared with younger women.24

Ethnicity and geography
Womenwhoarewhite andof European ancestrymaybemore likely
to develop BIA-ALCL. Only four cases of BIA-ALCL in women of
Asian ancestry and one of African ancestry have been published in
the literature.2638 However, theBIA-ALCLglobal network inOctober
2022 reported 12 cases in South East Asian countries, and four in
African countries.23 Nevertheless, most cases appear to be in people
with European ancestry. Geographical variation was also noted in
a 2018 summary of BIA-ALCL: 1:11 765 (255 cases) in the US, 1:6920
(40 cases) in the Netherlands, and 1:3345 (81 cases) in Australia14

—this may reflect variations in implant types used globally or
differences in data collection and reporting of cases.

Genetics
It is unclear if BIA-ALCL has a genetic link; however, a case series
involving exome sequencing of 22 confirmed BIA-ALCL specimens
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found relevant epigenetic alterations and cascademutations in 74%
and 60% of cases, respectively.39

Genetic predisposition to developing cancer may, at least in part,
contribute to BIA-ALCL, as suggested by the higher incidence of
BIA-ALCL observed in Li-Fraumeni syndrome21 and carriers of the
BRCA 1 or 2 or TP53 mutations.5 In a 2020 study,40 15 cases of
BIA-ALCL after breast reconstruction with silicone prostheses were

identified using the Dutch national Pathology Database. Four
patients were carriers of the BRCA 1 or 2 mutation, yielding an
absolute risk of developing BIA-ALCL of 1:1551 in women aged 75
with BRCA 1 or 2 mutations, compared with a 1:7507 risk in women
from the general population.40

How is it diagnosed?
Figure 2 offers an algorithm for the process of diagnosingBIA-ALCL.

Fig 2 | Diagnostic algorithm used in the UK (adapted from the American NCCN Clinical Practice Guidelines) for assessment of new breast symptoms on the background of
breast implants. 1) Mammogram if age >40: not useful for diagnosis of BIA-ALCL but to look for other pathology. 2) If lymphoma B symptoms and/or pathological nodes are
present, request positron emission tomography/computed tomography (PET/CT) to investigate possible systemic disease, and consider diagnostic excision of the node. 3)
Magnetic resonance imaging (MRI) if diagnosis is indeterminate or clarification is required. 4) Pathology requests should specifically state concern of BIA-ALCL. 5) Take
maximum volume possible. Sample should be split: majority is for cytology. 6) Assessments 1 and 2 should be done on the same initial fluid take if possible (sometimes
second or third collections can turn out falsely negative) FNA=fine needle aspiration; HMDS=haematological malignancy diagnostic service; IHC=immunohistochemistry;

H&E=haematoxylin and eosin (stain). Reproduced with permission13

Diagnosis is typically based on clinical history, examination, and
ultrasound,with samplingof the entirety of theperi-implant effusion
to enable accurate cytological and immunohistochemical analysis
of the peri-implant fluid (fig 2). A positive aspirate demonstrates
pleomorphic lymphocytes that are characteristicallyALK-1 negative
and strongly CD30positive. Sampling of lymphnodes, skin lesions,
and masses may be required.

Cytological assessment for BIA-ALCL has a sensitivity of
approximately 78%.13 If there is ongoing suspicion of BIA-ALCL
following negative cytology, multidisciplinary team (MDT)
discussion and tertiary centre referral are recommended. Follow
up patients with non-suspicious findings at three months to rule
out progression or recurrence of symptoms.

How is it managed?
The National Institute for Health and Care Excellence recommends
that all positiveBIA-ALCLdiagnoses are reviewedwithin a specialist
integrated haematological malignancy diagnostic service.41 All
nations advocate an MDT approach under joint haemato-oncology
and surgical care.13 42 43 En-bloc resection (removing the implant
and surrounding capsule as one) is the gold standard. Preoperative
fluorodeoxyglucose PET/CT imaging is performed to stage local and
distant disease and MRI may aid in diagnostic uncertainty or
facilitate pre-operative planning.

In locally advanced or distant disease, systemic treatment may be
indicated. Because of the small case numbers for advanced
BIA-ALCL, the most effective chemotherapeutic regimen remains
unclear and is extrapolated from evidence underpinning the
management of other systemic ALK negative ALCL.13 42 44

Outcomes are excellent for most patients if detected early and
managed with multidisciplinary input according to recognised
guidelines.13

How can the risk of harm beminimised?
Macro-textured implants are no longer being used; however, many
women still have them in situ.45 No evidence exists to suggest that
partial or total removal of the implant capsule in asymptomatic
patients mitigates risk of BIA-ALCL.46 Current advice from
international medicines regulation authorities and national plastic
surgery societies is not to explant these devices.45 47 48 However,
this continues to be a topic of debate. On a background of rising
BIA-ALCL case numbers, a systematic reviewof 248 cases published
in 2023 suggested a single implant exchange reduced expected
BIA-ALCL cases numbers by 30%, and by nearly 65% in patients
undergoing two exchanges.24

As well as withdrawing some devices from registries, the FDA and
ANSM recommend surgeons switch to smooth implants while
causative links continue to be established.49 50 Australia’s
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Therapeutics Goods Administration has proposed suspension of
textured implants, but several types are still available in Australia.31
Othernations, including theUK,have shifted towards “nano” (grade
1) textured implants.

Practice recommendation updates from the World Consensus
Conference on BIA-ALCL in 2022 included counselling women with
BRCA 1 or 2 or TP53 mutations who are considering breast implants
about the possible increased risk of BIA-ALCL.5

We advocate mandatory contribution to implant registries. Since
2019patient consent is no longer required to submit implant details
to the UK Breast and Cosmetic Implant Registry. Input is mandatory
forNHS funded surgerybutnot private procedures. Similar registries
exist throughout theworld51 tomonitor trends andpromptly identify
device specific issues. Nevertheless, many adopt an “opt-in”
approach whereby contribution is best practice rather than
mandatory.

In 2020 an independent safety review of medicines and medical
devices in the UK52 highlighted systemic failures in listening to
patient’s concerns, identifying trends in practice and outcomes that
give rise to safety concerns, and “glacial” movement when,
belatedly, the healthcare sector decided to act.52 Adopting approval
processes that scrutinise pharmaceuticals safety could be applied
to medical devices to offer reassurance to clinicians and patients
and potentially reduce harm. Patients alleging harm from their
breast implants must feel listened to in order to prevent the
perpetuation of a “disjointed, siloed, unresponsive, and defensive”
healthcare system.52

SomeAustralianhealth boards are notifying breast implant patients
of their increased risk of BIA-ALCL and providing education. Other
countries, including theUK, continue todebatewhether a concerted
public health campaign to increase awareness is appropriate.45

As symptoms of BIA-ALCL present at a median of 8-10 years
following implantation,13 it is too early to see the impacts following
recall of certain implants. In fact, an increase in reported cases in
the next 10 years is predicted as a result of the peak of high risk
textured implant utilisation, as suggested by national market
trends.53

Patient perspective

Patients aren’t being informed about this cancer. It’s frustrating to hear
that they are going to their physicians and being told nothing is wrong.
Why isn’t anyone listening? We have hundreds of breast implant [social
media] groups, one with almost 200 000 people. We, as patients, are
helping other patients ... I had to create a “go fund me” page to attend
the 1st World Conference on BIA-ALCL, because I didn’t have that kind of
money after being diagnosed and not working. I attended, by myself, and
learnt how to treat my cancer. We need doctors to learn how to recognise
the symptoms, and learn how to treat it. It’s that easy.
Roxane Vermeland, patient co-author and BIA-ALCL patient and advocate

Case outcome
BIA-ALCL is diagnosed. The patient undergoes PET/CT imaging
before surgical removal of the implant within the breast capsule
(explantationwith capsulectomy). Radiology andhistology confirm
that disease is localised to the capsule only.

Tips for people with breast implants

• Self-check breasts and armpits monthly for any new changes
• Keep all details of your breast implant/tissue expanders

(manufacturer, model, date of insertion, any other
removals/re-implantations)

• If you notice any new breast symptoms, seek advice from your
implanting surgeon or hospital. If you cannot contact these, consult
your GP

• If you experience unexpected weight loss, fever, or drenching night
sweats, consult your GP

• If concerned about BIA-ALCL, your clinician will involve specialist
diagnostic services including haematology and histopathology

Education into practice

• What support do you offer patients who have received implants, or
who are considering them?

• When would you consider BIA-ALCL in a patient with breast implants?

How patients were involved in the creation of this article

Roxane Vermeland was diagnosed with stage 4 BIA-ALCL in 2018. Excerpts
of her comments are included as boxes in the text. She has been involved
in the development of this article, has helped to provide data from the
most up-to-date sources, and has been involved in reviewing and editing
of the final manuscript.
One external patient reviewer arranged by The BMJ highlighted additional
literature that discussed alternative presentations of BIA-ALCL that were
subsequently included.
Both patients highlighted the debate surrounding explantation of
implants, and assisted with the wording of the article to improve clarity.

Advisers to this series are Robin Ferner, honorary professor of clinical pharmacology, University of
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