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ABSTRACT

Introduction: Breast cancer continues to be one of the main priorities in global health and public health, given that it
remains the most frequent and deadly malignant neoplasm in women worldwide. Breast implant-associated anaplastic
large cell ymphoma (BIA-ALCL) is a rare type of non-Hodgkin's lymphoma, whose pathogenesis and pathophysiology are
not well known, but which is seen with increasing frequency due to the increase in cosmetic procedures. To date, there are
limitations in terms of knowledge about the clinical behavior of the disease, which can manifest itself in many forms, with a
variable evolution time and uncertain surgical outcomes in the medium- and long-term. Based on the above, the aim of this
review is to summarize evidence on the clinical considerations and surgical outcomes of breast implant-associated cancer
to facilitate the identification and management of this condition. A bibliographic search was performed in the search
engines and databases PubMed, ScienceDirect, Embase, EBSCO and MEDLINE. Within the clinical and surgical
considerations, the type of implant used (textured), the time of the implant history, the severity of the manifestations, and
the staging, must be taken into account in order to determine the opportunity for surgical intervention and neoadjuvant
therapy, and to try to guarantee survival and avoid recurrence. Patients who undergo complete capsulectomy with
radiotherapy have better outcomes.

Keywords: Breast Neoplasms; Male Breast Neoplasms; Anaplastic Large-Cell Lymphoma; Health Care Outcome
Assessment; Treatment Outcome. (Source: MESH-NLM)

RESUMEN

Introduccion: El cdncer de mama, sigue siendo una de las principales prioridades en salud global y salud publica, teniendo
en cuenta que permanece como la neoplasia maligna mas frecuente y mortal en mujeres en todo el mundo. El linfoma
anaplasico de células grandes asociado a implante mamario (LACG-AIM), consiste en un linfoma no-Hodgkin de tipo raro,
del cual se desconoce mucho sobre su patogenia y fisiopatologia, pero que se ve cada vez con mayor frecuencia, debido al
aumento de procedimientos estéticos. A la fecha, existen limitaciones en cuanto al conocimiento sobre el comportamiento
clinico, pudiéndose manifestar de muchas formas, con un tiempo de evolucion variable, y desenlaces quirdrgicos inciertos a
mediano y largo plazo. Con base en lo anterior, el objetivo de esta revisidn consiste en resumir evidencia sobre las
consideraciones clinicas y desenlaces quirtrgicos del cdncer asociado a implante mamario, que faciliten la identificacién y
abordaje de esta condicidn. Se realizé una busqueda bibliografica en los motores de busqueda y bases de datos bases de
datos PubMed, ScienceDirect, Embase, EBSCO y MEDLINE. Dentro de las consideraciones clinicas y quirdrgicas, se debe
tener en cuenta el tipo de implante utilizado (texturizado), el tiempo del antecedente del implante, la severidad de las
manifestaciones, y la estadificacion, para poder determinar la oportunidad de intervencidon quirirgica y terapia
neoadyuvante, e intentar garantizar la supervivencia y evitar recurrencia. Aquellos pacientes sometidos a capsulectomia
completaacompanado de radioterapia, tienen mejores desenlaces.

Palabras clave: Neoplasia Mamaria; Neoplasia Mamaria en Hombre; Linfoma Anaplasico de Celular Grandes; Evaluacionde
Desenlaces en el Cuidado de la Salud; Desenlaces de Tratamiento. (Fuente: DeCS- BIREME)
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INTRODUCTION

Breast cancer continues to be one of the main priorities
in global health and public health, considering that it
remains the most frequent and deadly malignancy in
women worldwide 2. By 2020, more than 2 million new
cases and approximately 700,000 deaths were
reported, and it is estimated that this number will
increase by 50% by 2040 (more than 3 million new cases
and 1 million deaths)®. The implementation of
screening programs, early diagnosis, timely and
affordable treatment, and strict follow-up to assess the
risk of recurrence, are lines on which intensive work is
currently being done®®. However, an increasingly
frequent type of breast cancer, with uncertain and
aggressive behavior, has been observed, associated
with adaily intervention,mammoplasty ©.

Breast implant-associated anaplastic large cell
lymphoma (BIA-ALCL) is a rare non-Hodgkin lymphoma
belonging to CD30 positive lymphoproliferative
disorders, of which much is unknown about its
pathogenesis and pathophysiology®”. It is believed
that the content and surface of the implants are
associated with a chronic and aberrant inflammatory
response, which triggers cellular adaptive changes, and
can progress to malignancy”. There are limitations
regarding knowledge about clinical behavior, which
can manifest in many ways, with a variable evolution
time, and uncertain surgical outcomes in the medium
and longterm ©,

Within the existing gaps, it is found that almost all the
cases and prevalence studies published have data
exclusively from high-income countries, with nearly all
the behavior of this entity in Latin America being
unknown®™, In addition, thereis not much evidencein
Spanish-speaking. Bearing in mind that aesthetic
surgeries are becoming more frequent, it is expected
that the incidence of these cases will increase, so they
must be suspected, learn about clinical aspects for their
identification from primary care, and evaluate the
considerations and surgical outcomes, to determine
the prognosis and adapt the follow-up according to the
riskand context of each patient.

Based on the above, this review aims to summarize
evidence on the clinical considerations and surgical
outcomes of cancer associated with breast implants,
which facilitate the identification and approach of this
condition by physicians and specialists.
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METHODS

A bibliographic search was carried out using search
terms such as "Breast Implant-Associated Cancer" and
"Outcomes" as well as synonyms, which were combined
with the Boolean operators "AND" and "OR", in search
engines and databases. databases PubMed,
ScienceDirect, Embase, EBSCO and MEDLINE. As
inclusion criteria, it was defined that any article related
to evaluating clinical characteristics and surgical
outcomes of BIA-ALCL or any cancer associated with
breast implants would be included, prioritizing original
studies and systematic reviews and meta-analyses.
Furthermore, articles related to physiopathological
descriptions of this condition were included, as well as
other basic concepts about breast cancer.

In addition, they had to be available in full text. As non-
inclusion criteria, it was established that articles
published in alanguage other than Spanish and English
would not be included. Considering the breadth of the
topic and the wide variety of publications, articles
published between 2000 and 2022 were included. A
total of 76 potentially relevant articles were identified,
with a review of the title and abstract of all of them. Of
these, 43 articles were finally included, after
discrimination according to the inclusion and non-
inclusion criteria. In addition, other valuable references
were included for the discussion of general concepts.
The estimates and calculations found were expressed in
their original measurements, be they frequencies,
percentages, confidence intervals (Cl), mean difference
(MD), relative risk (RR), odds ratio (OR), and incidence
rate (IRR) or hazardratio (HR).

RESULTS

Physiopathological aspects of breast implant-
associated cancer

Although very little is currently known about the
pathogenesis and pathophysiology of this condition,
case reports, and prevalence studies have allowed us to
significantly broaden the panorama of possible causal
associations and risk factors to consider. The first case
was published around the year 2000, and since then, an
incidence of 1 case has been found for every 3,000
textured breastimplants placed 2. At the beginning of
the 2010s, the FDA (Food and Drug Administration)
warned about the possible association between this
exposure and the cancer event, requesting
collaborative studies at the international level to
determine the clinical behavior and possible risk
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factors. additional™®. For this reason, the PROFILE
registry (Patient Registry and Outcomes for Breast
Implants and Anaplastic Large Cell Lymphoma Etiology
and Epidemiology), was created to collect detailed
epidemiological data, which will allow a better

understanding of the natural history of the disease .

Based on this type of data, studies were directed based
on the trend of disease found with certain risk factors;
the first is the texturing of the implant "*'”. It has been
suggested that this type of implant promotes the
immune response and infiltration of T cells, generating
chronic inflammation, demonstrated by some studies
in basic sciences that have identified the presence of
numerous surface interleukin receptors in AIM-ALCL
cells,as well as signaling participantsin the activation of
these pro-inflammatory molecules"*'”. Also, a potential
allergic mechanism has been described, due to the
expression of cells with Th1/Th17 polarization in
capsular tissues and seromas, expression of interleukin
13 and IgE, suggesting chronic antigenic stimulation,

and sustainedT cell proliferation©,

Additionally, it has been hypothesized that bacterial
biofilms and patient genetics play afundamental role in
this pathophysiological process "#%2, Textured implants
can develop a much higher bacterial biofilm load than
smooth implants™?", Recent evidence has found a
common pattern in a representative number of cases
(approximately 70% of cases), of mutations in the
JAK/STAT signaling pathway, in the p53 tumor
suppressor gene, and in the enzyme DNA-

methyltransferase 3A (DNMT3A) ",

Another exciting piece of information consists of the
polymorphisms of the human leukocyte antigen, which
is closely related to a lymphoma germ cell line, which

has been described as differing between these cases

I%\

and the general population. Some studies that have
evaluated this phenomenon through proteomics and
transcriptomics, and published in recent years, have
reported upregulation and downregulation of some
genes, such as CCR6 (chemokine receptor 6) and c-Met
(chemokine receptor 6). tyrosine kinase, HGF
(hepatocyte growth factor), CXCL14 (chemokine ligand
14), PPARG (peroxisome proliferator-activated receptor
gamma), and JAK2 (Janus kinase 2). Essentially,
mutations have been found in more than 50% of the
copies of PD-L1 (programmed death ligand 1), which
would contribute to uncontrolled cell proliferation in

the context of malignancy &2,

All these findings suggest the presence of a
microenvironment at the expense of sustained immune
reactivity, which considerably affects immune
checkpoints and precipitates the processes of
proliferation, differentiation, migration, and invasion,
secondary to multiple factors, such as those previously
mentioned. However, based on the effect of genetic
predisposition on the development of this cancer, it is
necessary to consider the genetics and epigenetics of
populations, which have not been widely studied
(Figure 1), The vast majority of the currently available
evidence consists of case reports and case series from

most high-income countries.

In this order of ideas, studies should be carried out in
basic and translational sciences, which allow the
identification of mutations and gene expression and
signaling in regions such as Latin America, where there
is ethnic and cultural diversity, which differs
substantially from the genetic characteristics of the
Caucasian or European population. Thus, more
information would be available on the possibility of
extrapolating the results of trials currently being carried
out on potential immunotherapies for the treatment of

BIA-ALCL.
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Figure 1. Genetic and epigenetic considerations for cancer development in populations.

Taken from: Oishi N, Miranda RN, Feldman ALGenetics of Breast Implant-Associated
Anaplastic Large Cell Lymphoma (BIA-ALCL). Aesthet Surg J. 2019; 39(Suppl_1):514-520.

Clinical and epidemiological considerations on
cancer associated with breastimplants

The manifestations and the clinical approach are
probably critical points to discuss on this topic. At
present, it is observed that mammoplasties are
performed in various age groups, from very early ages
to late ages. This can cause some confusion in the
approach to local manifestations, which can be
assumed to be the result of an age-related condition,
hormonal changes, or not associated with malignancy.
Furthermore, to understand the trend of the natural
history of the disease, the most frequent signs and
symptoms, and the times that should be considered in
direct care and referral to medical specialties.

lonescu et al. ®® carried out an epidemiological
mapping to provide new data, reporting that until
October 2021, there were around 950 cases of BIA-ALCL
and 32 deaths reported globally, mainly from the
United States (n=384), Australia (n=104 ), United
Kingdom (n=78), and France (n=78); that the absolute
risk of developing this type of cancer in women with
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mutations in the BRCA 1 and 2 genes was 1:1551 at age
75, compared with the general population, which was
1:7507; that of the total number of studies found, more
than 200 do not describe the texturing of the implant;
that the average time from exposure to cancer
presentation is 8 years, and that approximately 80% of

casesarediagnosed as stage 1A-IIA®,

Por su parte, Tevis et al.?® prospectively analyzed a case
series of 52 patients with BIA-ALCL, finding that 61.5%
underwent augmentation mammoplasty while 36.5%
underwent reconstruction. Predominantly, the main
manifestation was a late-onset seroma (69.2%), without
associated systemic symptoms (86.5%). The reported
recurrence was 3.8% (n=2) ?“.Cordeiro et al (25)
conducted a cohort study using textured implants with
3,546 women undergoing 6,023 breast reconstructions,
mainly bilateral prophylactic mastectomy or
mastectomy for cancer. It was found that 10 women

developed BIA-ALCL after a median of 11 years,
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generating a risk estimate of 0.3 cases per 1000 person-
years. Of the cases, 70% presented as unilateral seroma,
and stage 1A-1B; one case with seroma and swelling
(stage lIA); one case with a mass that invaded the
pectoral muscle and swollen axillary nodes (stage ),
and one case with swollen axillary nodes only (lI1B o IlI)
@) Patzelt et al. ®reported the case of a 33-year-old
transgender woman who underwent mammoplasty
during her transformation process, developing a tumor
mass of approximately 5 cm 7 years later. The implant,
capsule, mass, and pectoral muscle were removed,
undergoing chemotherapy, remaining free of disease 2
years later® . This last case raises new doubts about the
influence of hormonal therapy or unknown factors that
are independent of biological sex, which predispose to
the presentation of cancer, such as allergicand immune
reactivity itself.

Nelson et al.*” carried out a retrospective cohort study
with 9,373 women and 16,065 implants (59.7%
[n=9,589] were textured), who were followed for a
period of approximately 26 years, with the aim of
determining the incidence and risk of BIA-ALCL. The
authors evidenced that 11 patients were diagnosed
with this cancer, of which 100% received textured
implants. The median time to diagnosis was
approximately ten years. A time-to-event analysis
revealed an incidence of 4.4 cases per 1,000 patients
aged 10 to 12 years, and 9.4 per 1,000 patients aged 10
to 12 years. 14to 16 years®” . Up to this point, the clinical
evidence directs the trend towards using textured
implants without discriminating other factors that
could be associated, such as the origin or age of the
patient.

Other studies, focused on the self-perceived
knowledge of plastic surgeons, determined that of 254
surveyed European surgeons, 73% were unaware of this
disease, and only 8% had faced a case of these @®,
Nevertheless, and interestingly, cases of malignant
neoplasms other than BIA-ALCL have begun to be
reported® . Xia et al® described the case of squamous
cell carcinoma associated with a breastimplantina 52-
year-old male patient with a history of Poland
syndrome, for which he underwent surgery 18 years
prior for left breast reconstruction.

The main manifestation was the presence of a 20 cm
multinodular mass, which was surgically removed, in
addition to the (textured) implant. The diagnosis of
squamous cell carcinoma was made, and despite
receiving neoadjuvant therapy, the patient had an
unfavorable prognosis with metastases to adjacent
structure ®. This constitutes one of the few cases
described of a breast implant-associated cancer other
than BIA-ALCL, which should be studied in greater
depth to assess whether sex or a history of Poland
syndrome could have been the causal factor of this
malignancy.

Therefore, regarding the clinical and epidemiological
considerations of BIA-ALCL and other cancers also
associated with breast implants, it can be said that a
large part of the systematic reviews focus on
determining the risk ®*?and not on describing the
clinical presentation. and post-surgery or post-
neoadjuvant manifestations, which are essential for the
knowledge and screening of the primary care physician
and other specialists involved in the comprehensive
management of cancer patients. Even so, it can be
stated that the vast majority of cases are associated
with using textured implants, and their presentation
occurs as a late seroma or mass sensation suggestive of
tumor lesion. The available evidence gap continues to
persist, due to the lack of data from our region, without
knowing manifestations, management, outcomes and
prognoses, as well as patient perception and surgeon
knowledge.

Surgical outcomes and evolution of cancer
associated with breastimplants

Although little, interesting evidence provides useful
information on the surgical outcomes obtained in this
type of patient, which could serve as a basis for
decision-making in clinical practice and subsequent
care.

Nelson et al®®conducted a systematic review to
evaluate surgical risk according to the techniques used.
They included 276 studies, none of which met the
inclusion criteria, as almost all of them were case
reports or series. of case. However, the authors made
recommendations based on experience and
institutional consensus, stating that, initially: 1) The
removal of textured implants is notrecommendedin
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asymptomatic patients; 2) Those patients who wish to
request intervention have three options (removal of the
implant, with or without capsulectomy, and with
replacement by smooth implant or reconstruction with
autologous tissue); 3) Partial capsulectomy should be
considered in high-risk patients; 4) All periprosthetic
fluid must be sent for analysis to rule out BIA-ALCL; and
5) Autologous reconstruction is the option associated
with the best patient-reported outcomes and the
lowest surgical risk®?. Lillemoe et al.*” summarized the
clinical scenarios of BIA-ALCL described to date, which
can be: local effusion, infiltrating soft tissue mass,
suspicious image of lymph node involvement,
extensive lymph node involvement, extensive chest
wall mass, or skin rash, which should raise alarm in the
context of a person with a history of breast
implantation, of possible development of breast
implant-associated cancer.

These same authors reported a case for each scenario,
which was surgically managed in various ways,
according to the risk and severity of each patient,
resorting mainly to bilateral capsulectomy with
neoadjuvant treatment, which had a favorable
evolution with an average follow-up of two. years, no
signs of recurrence®”.

Lamaris et al.® carried out a prospective study of
almost 20 years, where they evaluated the outcomes
and characteristics of patients with BIA-ALCL who
received breast reconstruction. They obtained a total of
66 patients, of which 56% were in stage 1A (TTNOMO),
while 17% were in 1B. Reconstruction was performed
with smooth implant placement in 72%, followed by
breast pexy (11%) and autologous flap (11%). Within
the reported surgical outcomes, there were no

complications.

It was found that 94% of the patients reported being
satisfled with the reconstruction and treatment
received ®® Nestler et al®® described the case of a
woman with a 15-year history of breast implantation,
who developed a palpable mass accompanied by
effusion around the implant in the right breast, making
the diagnosis of stage lll invasive BIA-ALCL. The patient
was treated using incomplete resection due to the
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invasion of the chest wall, receiving chemotherapy and
radiotherapy later, evolving favorably up to a year later.
9 Collins et al®” characterized 104 cases of BIA-ALCL
published in the literature, observing that 39 had
advanced disease and 7 had bilateral disease, 24 were
between stages IIB and IV, and 8 patients died from this
cause. The vast majority of these patients underwent
incomplete surgery (65.5%) and received
chemotherapy (89.7%). It was found that the complete
remission rate for those cases with bilateral disease and
lymph node involvement was 57% and 67%,
respectively. Compared with early stage cases, those
with late stage had a longer delay between diagnosis
and surgery (p = 0.03) and a lower rate of complete
surgery (59% vs. 88%)¢".

Di Napoli et al. ®® reported the case of a 76-year-old
woman who underwent bilateral breast reconstruction
after breast cancer and came 15 years later with an
ALCL-AIM. The patient underwent capsulectomy with
incomplete surgical margins, remaining with residual
local disease, which was managed with radiotherapy.
During one year of follow-up, the woman had no signs
of recurrence®. Sharma etal."” published what would
be the most recent systematic review on the outcomes
obtained in the management of AIM-ALCL to date,
analyzing 39 articles and 51 patients and reporting that
the average age at presentation was 52 years, the
indication for the implant was mainly for aesthetic
(46%) or reconstructive (38%) reasons, 94% used a
textured implant, the main manifestation was edema or
inflammation (82%), the average time between implant
placement and diagnosis was 11 years, and removal of
the affected implant was performed in 100% of the
cases. Also, it was evidenced that capsulectomy was
carried out in 94% of the cases and mastectomy in the
remaining population; there was no involvement of
axillary nodes in 75%; only 37%, 39% and 4% received
radiotherapy, chemotherapy and immunotherapy,
respectively™.

76% were between stages 1A - 1C, had an average
follow-up of 19 months, and 69% reported being free of
disease at 18 months. Within the studies analyzed, a
recurrence range was found between 4.3% - 26% at 26
months, and five-year survival between 72-100%. Inan
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analysis by survival, a higher probability of overall
survival was found in those who underwent complete
surgery and radiotherapy (survival around 70%), and a
higher disease-free survival in those with stage |
(around 40%)"".

In this order of ideas, although the available evidence
consists almost entirely of case reports and case series, a
helpful pattern has been found in the identification and
follow-up of cases, such as the history of textured
implant placement, time average between the
placement of the implant and the onset of
manifestations (between 8-12 years approximately),
the main manifestations (edema or inflammation in the
skin suggestive of late seroma, breast mass, extensive
mass in the chest wall or lymph node involvement), the
The most frequent stages at the time of diagnosis (from
I to Ill), the most frequent intervention was complete
capsulectomy with lymph node dissection, and use of
radiotherapy and chemotherapy. The recurrence rate is
relatively low, and overall survival is favorable,
comparable to other types of cancer. However, it must
be considered that BIA-ALCL is not the only type of
neoplasia associated with implants. Still, others such as
squamous cell carcinoma have also been described.

Future perspectives

Currently, there are studies in basic sciences and
translational research that study the modifications in
implant surfaces, to try to improve biointegration and
biocompatibility, to avoid allergic and inflammatory
responses, to induce adaptive cellular changes that
promote neoplasia, especially at the of capsular
contracture and biofilms ©24” . Although the
characteristics and immune activity are variable
according to the biolayer formed, it must also be
considered thatthe microbiome varies between zones
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and regions, so the pathogenesis of this cancer is also
dependent on this environment, and the pathogenesis
of this cancer must be studied in greater depth.
interaction of microorganisms in this biolayer. (40)
Much is still unknown about cancer associated with
breast implants, whether it is BIA-ALCL, squamous cell
carcinoma, or other types of cancer, about risk factors,
pathophysiology, prognostic factors, among others.
Considering that breast cancer care and research on
strategies to control the burden of disease from this
type of malignant neoplasm is a topic of interest in our
region (41,42), the design of studies should be
promoted to characterize and determine the factors
associated with the development and prognosis of this
entity in the Latino population (43), to design decision-
making algorithms adapted to the sociodemographic
and health context of Latin America and the Caribbean
and have an effective impact on the population at risk
onthis continent.

CONCLUSIONS

Breast implant-associated cancer is an increasingly
frequent disease due to the increase in aesthetic
interventions, which must be monitored in the long
term, considering the time of the course of the natural
history of the disease. Within the clinical and surgical
considerations, the type of implant used (textured), the
history of the implant, the severity of the
manifestations, and the staging must be taken into
account in order to determine the opportunity for
surgical intervention and neoadjuvant therapy and try
ensure survival and prevent recurrence. Those patients
who undergo complete capsulectomy accompanied by
radiotherapy have better outcomes, so this type of
protocol should be considered for managing BIA-ALCL
orotherbreastimplant-associated cancer.
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