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INTRODUCTION
In 1997, Keech and Creech1 made the first report of a 

41-year-old patient with textured surface breast implants 

who developed a 2-cm mass adjacent to the implant cap-
sule, with the diagnosis of anaplastic lymphoma. The 
appearance of the tumor was described as seeming to 
be a consequence related to the inflammatory reaction 
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Background: An estimated 43,390 breast augmentation surgeries (86,780 implants) 
and 1486 breast implant reconstructions are performed annually in Colombia, rep-
resenting the second-most breast surgery destination in South America, the fourth in 
the western hemisphere, and the fifth country worldwide. No previous reports have 
evaluated the incidence of breast implant–associated anaplastic large cell lymphoma 
(BIA-ALCL) epidemiology or outcomes in a Hispanic population. Published data on 
the incidence of this disease in Colombia are unknown; therefore, a National Joint 
Multidisciplinary Committee was developed between the Colombian scientific soci-
eties of Mastology, Plastic Surgery, Hemato-Oncology, and the Invima (The National 
Food and Drug Surveillance Institute) to track national cases of BIA-ALCL.
Materials and Methods: We performed a retrospective review (survey-based study) 
of historical cases since 2011–2019, and a prospective collection of all patients 
with a confirmed World Health Organization diagnosis of BIA-ALCL identified 
in a newly established National Registry of BIA-ALCL. The trial was approved by 
Institutional Review Board (IRB).
Results: Eighteen cases of BIA-ALCL were identified in Colombia between 2011 
and 2019. Hundred percent developed as sequelae of textured implants. Six 
patients (33.3%) presented either a peri-implant capsule mass or axillary lymph 
node involvement. Seven (38.9%) required adjuvant chemotherapy most com-
monly with CHOP regimen. Different brands of implants were associated with 
our cases. One death (5.6%) was attributed to BIA-ALCL, and one (5.6%) case 
displayed with relapsed with bone marrow involvement requiring a bone marrow 
transplantation. Six cases (33.3%) were identified with advanced stage (IIB-IV). 
Disease-free survival of 92.3% was achieved at 30.8-month follow-up.
Conclusions: Colombia has one of the highest volumes of breast surgery and use of tex-
tured surface breast implants in the world. This study is the initial report of an implant 
registry in South America. A high proportion of advanced disease may be a conse-
quence of delayed presentation, lack of disease awareness, and timely access to tertiary 
cancer centers for diagnosis and treatment. Brands other than Allergan and Mentor 
were found to be associated with BIA-ALCL in our study. (Plast Reconstr Surg Glob Open 
2020;8:e3013; doi: 10.1097/GOX.0000000000003013; Published online 18 August 2020.)
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surrounding the implant. Breast implant–associated 
anaplastic large cell lymphoma (BIA-ALCL) is now rec-
ognized as a rare and emerging type of lymphoma by 
the World Health Organization2,3 (Fig.  1). Importantly, 
BIA-ALCL appears to be indolent in contrast to systemic 
ALCL, which are usually highly aggressive malignancies 
with poor prognosis.

In 2011, the US Food and Drug Administration (FDA)4 
released a safety communication warning about the risk of 
this disease, generating a report from approximately 34 
world cases. In 2011, Carty et al5 reported the first case of 
a deceased patient with this diagnosis. The FDA has sub-
sequently released annual reports. The most recent paper, 
published July 24, 2019, updated to 573 BIA-ALCL patho-
logically confirmed cases and 33 deaths related to the dis-
ease.6 At this time, the FDA called for a class I recall of 
Allergan Biocell textured tissue expanders and implants, 
which subsequently expanded to a worldwide recall. 
Multiple publications in the United States,7–10 Europe,11 
and Australia12 have previously reported about the epi-
demiology and risk of the disease. Calculated Implant-
Specific Risk of BIA-ALCL per Number of Implants 
according to the Australian group. Silimed polyurethane 
2832 (1582–5673) Biocell 3345 (2475–4642) Siltex 86,029 
(15,440–1,301,759).12 BIA-ALCL occurs following both aes-
thetic surgery and breast cancer reconstruction. Because 
of rarity of disease, it is critical to establish a centralized 
disease database to allow identification and follow-up of 
patients with breast implants, such as the Patient Registry 

and Outcomes For Breast Implants and Anaplastic Large 
Cell Lymphoma (ALCL) Etiology and Epidemiology 
(PROFILE) (www.thepsf.org/PROFILE) BIA-ALCL reg-
istry of the American Society of Plastic Surgeons in the 
United States.13 As of August 2019, PROFILE has identi-
fied 288 US cases as part of 711 cases over 35 countries.

The exact cause of BIA-ALCL remains unknown. 
Multiple factors have been implicated14 (14), including 
the use of textured surface implants, a local inflammatory 
reaction,15 and impaired host immunity by mutations in 
the JAK3-STAT pathway and MYC/TP53 deregulation.16–18 
The average time from implant to lymphoma develop-
ment is approximately 9 years.19 The most frequent 
clinical manifestation is the presence of limited effusion 
(seroma), which occurs in almost 70% of cases. The pre-
sentation with an infiltrative pattern in the form of mass is 
less frequent and is usually more aggressive with a worse 
prognosis.19

An estimated 43,390 breast augmentation surgeries 
(86,780 implants) and 1486 breast implant reconstruc-
tions are performed annually in Colombia, compared with 
approximately 217,000 in Brazil and 331,000 in the United 
States.20 Although sporadic cases with BIA-ALCL have been 
reported from Colombia,21 there are no reports evaluating 
the incidence of BIA-ALCL epidemiology or outcomes in 
Colombia or any other Latin American country. Therefore, 
a National Joint Multidisciplinary Committee was formed 
between the Colombian scientific societies of Mastology, 
Plastic Surgery, the Colombian Society of Hematology 

Fig. 1. Pathologic appearance demonstrating large anaplastic cells and confluent staining with cD30 immunohistochemistry characteris-
tic Bia-alcl. a, Block lymphocytes cellular. B, cD 30 positive. c, abundant t lymphocytes in cell block (cito spin). D, alk negative. e, Positive 
granzyme. F, t lymphocytes adhered to the patient capsule with diagnosis of Bia-alcl. images courtesy of the Department of Pathology, 
clinica las americas. 

http://www.thepsf.org/PROFILE
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and Oncology (Asociacion Colombiana de Hemato 
Oncologia;  ACHO), and The National Food and Drug 
Surveillance Institute (Invima) to track national cases within 
this population and to develop a consensus to standardize 
education on disease awareness and improve the identifica-
tion and diagnosis of patients with BIA-ALCL (Fig. 2). The 
purpose of this survey-based study is to develop a Colombian 
registry to evaluate the frequency of this disease and the clin-
ical behavior of the BIA-ALCL in Colombia.

MATERIALS AND METHODS
We performed a retrospective review of historical cases 

between 2011 and 2019 and a prospective registry of all 
patients from January 2018 to December 2019 with a con-
firmed diagnosis of BIA-ALCL following established in 
the literature.2,22 Unique cases were identified in a newly 
established National Registry of BIA-ALCL, that encom-
passes Colombian societies of plastic surgery (Sociedad 
Colombiana de Cirugia Plastica y reconstructiva), breast 
cancer surgery (Asociacion Colombiana de Mastologia), 
hematology and oncology (Asociacion Colombiana 
de Hemato-Oncologia), and pathology (Asociacion 
Colombiana de Patologia). Patients who had confirmed 
histologic diagnosis of ALCL and were negative for ana-
plastic lymphoma kinase (ALK) by immunohistochemistry 
or fluorescence in situ hybridization arising around breast 
implants were selected. The study was presented and 
approved by an Independent Research Ethics Committee 
(Institutional Review Board). Through an electronic sur-
vey, information was requested from 3000 national doc-
tors of the 4 specialties (plastic surgery, hemato-oncology, 

breast surgery, and pathology) for the occurrence of sus-
picious or confirmed cases. The search for cases included 
the following parameters: women of ≥18 years old, history 
of breast implantation, and confirmed histologic diagno-
sis of ALCL. Once a case was identified, the treating physi-
cians contacted patients to obtain informed consent for 
participation in the study. Exclusion criteria were patients 
not consenting to participate in this study, patients with 
ALCL but without a history of implants, or patients with 
a histologic diagnosis of ALCL confirmed elsewhere with-
out ALCL involving a breast capsule. Clinical data were 
collected from review of charts and/or electronic medi-
cal records by referring clinicians or the authors with 
authorization and included demographics, clinical char-
acteristics such as age at the time of diagnosis, the reason 
for implants (reconstruction or cosmetic), the surface of 
the implant (smooth or textured), clinical presentation 
as effusion or mass, history of previous surgery or other 
medical intervention related with the implant, therapy 
received (surgery, chemotherapy, radiation therapy), 
follow-up, and outcomes. Imaging studies were reviewed 
by radiologists who are experts in breast imaging. Expert 
hematopathologists retrospectively examined the patho-
logic reports and diagnostic material. Gross and micro-
scopic pathologic characteristics were retrieved from 
pathologic reports and from reviewing all cytologic and 
histopathologic specimens. A pathologic stage was deter-
mined as recommended.2,3,22,23 The tumor cell phenotype 
was determined by immunohistochemistry or flow cytom-
etry immunophenotype. Survival analysis was measured 
from the diagnosis to the date of the patient’s last live 

Fig. 2. Diagnosis and treatment flowchart by the Joint Multidisciplinary Societies in colombia for Bia-alcl management. (adapted from 
national comprehensive cancer network guidelines, www.nccn.org). ct, computed tomography scan; ei-iia, stage i-iia; eiii-iV, stage iii-iV; 
nccn, national comprehensive cancer network; Pet, positron emission\tomography.

http://www.nccn.org
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control. For deceased patients, written authorization was 
requested from one of their relatives. Information analy-
sis was performed using Stata V14 (StataCorp. 2015, Stata 
Statistical Software: Version 14; StataCorp LP, College 
Station, Tex.). Univariate analysis was performed. Overall 
survival (OS) and disease-free survival (DFS) were consid-
ered primary outcomes. OS was calculated from diagnosis 
date to last live control, and DFS was calculated from diag-
nosis to relapse or the date of the last patient control.

RESULTS
We identified 18 patients with BIA-ALCL in Colombia 

between 2011 and 2019. The median age at diagnosis was 
50 years (range, 35–68 years). The reason for implants 
was esthetic augmentation in all patients. The filling of 
implants was silicone in 17 of 18 (94%) cases and saline 
in 1 (6%). The surface of implants was macrotextured, as 
determined by the International Standard Organization 
classification in all 18 patients. The manufacturers were 
reported as Allergan in 7 (38.8%) patients, Mentor in 3 
(16.6%), Silimed Polyurethane in 2 (11.1%), and one of 
each for patients who received Eurosilicone, Nagor, Orion, 
and Poly Implant Prothèse (PIP). The manufacturer was 
not determined in 2 (11.1%) patients. The average time 
from the first implant implantation to diagnosis was 10.5 
years (range, 2–33 years). A history of previous surgical 
interventions for implants revealed that 10 of 18 (55.5%) 
patients had a unique set of implants, while 7 (38.9%) 
had 1 previous replacement, and 1 (5.5%) patient had >4 
implant changes.

The clinical presentation was delayed seroma in 11 of 
18 (61.1%) patients, peri-implant mass in 3 (16.7%), axil-
lary lymphadenopathy in 3 (16.7%), and breast pain with 
tenderness in 1 (5.5%) patient.

All patients (100%) received complete capsulectomy 
as a first intervention after diagnosis. In addition, 15 
(83.3%) patients had bilateral implant removal (Fig. 3), 
and 3 (16.7%) had unilateral implant removal. In addi-
tion, only 1 patient received immediate reconstruction 
with smooth surface implants.

The diagnosis was confirmed in 77.8% (N = 14) of the 
cases using peri-implant fluid flow cytometry. On 3 occa-
sions, an excisional biopsy was required to establish the 
diagnosis (16.7%; N = 3), and one axillary lymph node 
core needle biopsy (5.5%) was performed.

Extent of disease was established using positron emis-
sion tomography-computed tomography (PET-CT) in 
77.8% of patients (N = 14), magnetic resonance imaging 
in 11.1% (N = 2), and breast ultrasound in 11.1% (N = 2). 
The clinical stage, according to Clemens et al,24,25 was stage 
monoclonal antibodies (AI/AB) in 11 (61.1%) patients, 
stages II and III in 6 (33.3%), and stage IV in 1 (5.6%) 
patient with bone marrow involvement (Fig. 4).

Pathologic Features
Immunohistochemical analysis showed positive for 

CD30 and negative for ALK in 100% of the pathologic 
studies.

Fig. 3. a, en-bloc resection of the capsule with the implant according to the protocol of the Md anderson cancer center. B, atypical 
lymphoid infiltrate present on the surface of the fibrous capsule. c, Marked atypia, anaplastic cells of large size correlation with flow 
cytometry  40 X Diff-Quick. D, Smooth surface of the implant capsule without suspicious lesions. compare with (B). images courtesy of the 
Department of Breast Pathology, clinica las americas Medellin colombia.



 Ossa Gomez et al. • BIA-ALCL in Colombia

5

Therapy and Clinical Follow-up
Seven patients received chemotherapy, which con-

sisted of cyclophosphamide, adriamycin, vincristine, and 
prednisone (CHOP) for 3 patients and CHOP plus eto-
poside (CHOP + E) for 4 patients. None of our patients 
received brentuximab vedotin–targeted immune therapy 
because in Colombia, its use has not been approved in 
BIA-ALCL.

All patients who presented axillary lymph node involve-
ment (n = 6) received chemotherapy; only 1 patient with 
stage IIA who was in an early stage of the disease received 
chemotherapy (Fig. 5). DFS of 92.3% was achieved at 30.8-
month follow-up.

We identified that the first patient diagnosed with BIA-
ALCL in Colombia occurred in Medellin in 2011 and had a 
clinical stage IIB. The patient received surgical management 
with bilateral capsulectomy and explantation. However, she 
did not receive chemotherapy at that time. She had a dis-
ease relapse 2 years later confirmed by axillary biopsy and 
metastasis to the bone marrow. The patient received CHOP 
+ E chemotherapy (6 cycles), followed by chest wall radio-
therapy 50Gy given at 2Gy per fraction in 25 sessions over 5 
weeks, and subsequently hematopoietic stem cell transplan-
tation (allogeneic). The patient was disease free 6 years after 
transplant at the last surveillance follow-up.

One patient died due to disease progression. The 
patient was 52 years old, who presented with axillary 
lymphadenopathy 9 years after implantation. She had no 
previous symptoms, neither any type of implant exchange. 

The clinical staging with total body PET-CT scan showed 
axillary lymph nodes, and internal and mediastinal mam-
mary nodes were positive. Axillary lymph node biopsy 
was used to classify and consider the case as clinical stage 
IV. After diagnostic confirmation, the patient received 
systemic treatment CHOP, and total capsulectomy with 
bilateral implant removal after completing 3 cycles of 
chemotherapy. Shortly after the patient disease progress 
presented with headache and blurred vision indicates the 
symptoms and imaging finding central nervous system 
involvement and expired 9 months after diagnosis. This 
was the first patient to die of BIA-ALCL in Colombia.

DISCUSSION
BIA-ALCL is an uncommon lymphoma that arises 

around textured surface breast implants. With almost 900 
cases over 33 countries in the world, the clinical spectrum 
has confirmed initial observations that most patients pres-
ent effusion around the implants. In contrast, a subset of 
patients with mass, and occasionally with lymphadenopa-
thy, may develop progressive disease.2,22,26 It has also been 
confirmed that when the disease is confined to the capsule 
around implants, removal of implants and complete cap-
sulectomy or en bloc resection usually leads to cure of the 
disease.25 However, the progressive or refractory disease may 
lead to death in approximately 5% of affected patients.2,19,25 
Therefore, it is essential to develop global strategies to detect 
and treat in a timely fashion. In Latin America, there are 

Fig. 4. Year of diagnosis of Bia-alcl and stage of the cases identified (notice increase in early stages in the last 2 years). tnM, tumor, nodes, 
Metastasis classification of Malignant tumors.
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no recommendations or policies for surveillance or optimal 
follow-up of patients with breast implants.8 Here we detail 
the results of patient reporting, diagnosis, and follow-up of 
patients diagnosed with BIA-ALCL in Colombia through the 
development of a national registry and the multidisciplinary 
participation of medical society physicians who may encoun-
ter patients with BIA-ALCL in their practices.

According to the data published by the International 
Society of Aesthetic Plastic Surgery,20 an estimated of 
43,390 breast augmentation surgeries (86,780 implants) 
and 1486 breast implant reconstructions are performed 
annually in Colombia. The Colombian Association of 
Plastic Surgery estimates that there are approximately 
3 million women with textured surface breast implants 
implanted in Colombia in the last 20 years.

It is estimated that the incidence of BIA-ALCL in 
patients with implants is between 1:3000 and 1:30000. If 
we assume an average of 1 case of BIA-ALCL per 10,000 
women with implants, it is expected that approximately 
100 cases of BIA-ALCL exist in Colombia. Our multidis-
ciplinary attempt to accrue for patients with BIA-ALCL 
in Colombia rendered 18 patients, suggesting a marked 
underdiagnosis of this lymphoma in our country.

This first report of a national effort identified 18 patients 
with BIA-ALCL, of which approximately 60% presented as 
delayed seromas, a finding similar to that reported in other 
series.2,19 However, in countries such as Australia, where 
reporting of outcomes has been systematized, there is an 
increased rate of detection of patients with effusion only.12 
We found that the time from implantation to diagnosis was 

approximately 10 years, similar to that in other series.19 
However, it is of clinical significance that 8 of 18 patients 
were diagnosed after 2 medical procedures or interven-
tions, and 1 had multiple procedures before reaching the 
diagnosis and the patient could receive the appropriate 
therapy, suggesting a delay in the diagnosis and there is 
no published literature on the effect of delayed diagno-
sis in progression of disease. We observed that 33.3% of 
the cases present node involvement confirmed by biopsy. 
Ferrufino-Schmidt et al26 demonstrated that biopsy-proven 
lymph node involvement occurred in 17% of patients with 
BIA-ALCL and that lymphadenopathy conveys a decreased 
OS and lower progression-free survival (PFS).

We found that 6 of 18 (33.3%) patients presented with 
a peri-implant mass that was grossly visible, which associ-
ates with lower OS and lower PFS.19 All patients with mass 
received chemotherapy. The diagnosis in advanced stage 
may be related to the low disease awareness by our special-
ists because most diagnoses were incidental findings dur-
ing surgery or subsequently found in pathology review. Of 
note, cases diagnosed after 2017 have disease in the early-
stage compared with our initial cases, which presented 
with more advanced disease (Fig. 5). Important steps have 
been taken among our different multidisciplinary scien-
tific societies to educate physicians to become aware of 
this lymphoma, and hopefully identified the disease in 
their early stages. These efforts have led to the creation 
of a national BIA-ALCL Registry and the preparation of a 
joint document aiming at education and awareness of this 
lymphoma for doctors and patients.

Fig. 5. timeline by year of diagnosis of Bia-alcl in colombia.
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A number of uncertainties remain regarding BIA-
ALCL and its clinical and epidemiologic behavior. The 
release of sales data is critically important to calculate 
manufacturer-specific risks. Recently, Cordeiro et al27 
from Memorial Sloan Kettering Cancer Center presented 
their 20-year single-surgeon prospective cohort study of 
breast reconstruction in 3546 patients (6023 implants) 
and identified 10 BIA-ALCL patients. The overall risk of 
BIA-ALCL in this cohort was calculated by 0.294 cases per 
1000 person-years or 1:443 women. A number of questions 
remain for further studies, such as what are the costs to 
a health system to identify and treat BIA-ALCL and what 
are the financial burdens incurred by BIA-ALCL patients. 
Can partial or total capsulectomies be considered “risk-
reducing” in a patient who is disease free and is there a 
role for prophylactic procedures or screening of asymp-
tomatic patients? What effect does BIA-ALCL risk have 
on patient and physician preference for micro- and mac-
rotextured implants, and are these preferences shifting? 
These and other questions should be resolved in the com-
ing years through joint multidisciplinary efforts by our 
national societies working in collaboration with govern-
ment authorities to prospectively analyze breast implant 
long-term outcomes.

The present study has some limitations. The foremost 
is that this is a retrospective study where the diagnosis was 
usually made by a referral physician with variable degrees 
of expertise. There is a perception that physicians of vari-
ous specialties have variable degrees of awareness of this 
lymphoma, its diagnosis, and therapy. Because the optimal 
management of this lymphoma and the suggested stan-
dard of care has been established in the last few years, it is 
expected that some patients in this series did not receive 
an optimal therapy and management.

We expect that the recognition of the BIA-ALCL 
Registry in Colombia will continue its educational role, 
leading the efforts to prospectively identify patients 
through the interdisciplinary group with the support of 
government authorities. We believe that this enterprise 
will help affected patients to benefit from access to a sup-
portive health care system. We envision that we, with the 
consent of affected patients, will prospectively accrue 
pathologic specimens for sophisticated testing to unveil 
the science underneath this lymphoma, using the advan-
tages of modern molecular biology, which will allow a bet-
ter global understanding of BIA-ALCL.

CONCLUSIONS
Colombia has a high volume of breast surgery involv-

ing breast implants. Therefore, we developed a regis-
try for the surveillance and monitoring of BIA-ALCL. 
This Colombian Registry of BIA-ALCL has identified 18 
cases, including the first case of a death in our country. 
All patients were following cosmetic augmentations; sev-
eral different manufacturers of textured implants were 
represented. A high proportion of advanced disease 
may be a consequence of delayed presentation, lack of 
disease awareness, and timely access to tertiary cancer 
centers for diagnosis and treatment. Therefore, joint 

multidisciplinary strategies are required to strengthen sur-
veillance and monitoring of BIA-ALCL among the major 
breast implant markets in the world.

Carlos Andres Ossa Gomez, MD, MSc
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Piso 16 Consultorio 1632

Medellin, Colombia
E-mail: info@drandresossa.com

ACKNOWLEDGMENTS
The authors thank Monica Gil, Sabrina Herrera, Breast 

Pathologist, Clinica Las Americas, Medellin, Colombia; Ricardo 
Cardona, Hemato-pathologist, Hospital Pablo Tobon Uribe 
(HPTU), Medellin, Colombia; Angela Prada, Breast Radiologist, 
Medellin, Colombia; Luis Guzman Abi-Saab, Breast Surgeon, 
National Cancer Institute, Bogota, Colombia; and Maria Isabel 
Cadena, Plastic Surgeon, Hemato-oncologos de Occidente, Cali, 
Colombia. This article is the reflection of the talent, commitment 
to teaching, and academic effort that Dr. Jose Fernando Robledo 
Abad instilled in his medical students in Colombia. In particular, 
Dr. Robledo, now deceased, was the Mentor of Dr. Andres Ossa, 
and we celebrate this academic achievement that will reflect the 
inspired effort of a multidisciplinary team of physicians.

REFERENCES
 1. Keech JA, Jr, Creech BJ. Anaplastic T-cell lymphoma in prox-

imity to a saline-filled breast implant. Plast Reconstr Surg. 
1997;100:554–555. 

 2. Miranda RN, Feldman AL, Soares FA. Breast implant-associated 
anaplastic large cell lymphoma. In: Allison KH, Edi B, Ellis IO, 
et al, eds. World Health Organization Breast Tumours. 5th ed. Lyon, 
France: IARC; 2019:245–248.

 3. Feldman AL, Harris NL, Stein H, et al. Breast implant-asso-
ciated anaplastic large cell lymphoma. In: Swerdlow SH, 
Campo E, Harris NL, et al, eds. WHO Classification of Tumours 
of Haematopoietic and Lymphoid Tissues (Revised 4th edition). Lyon, 
France: IARC; 2017:421–422.

 4. Anaplastic Large Cell Lymphoma (ALCL) in Women with 
Breast Implants: Preliminary FDA Findings and Analyses. 2011. 
Available at https://www.fda.gov/medical-devices/safety-com-
munications/fda-requests-allergan-voluntarily-recall-natrelle-
biocell-textured-breast-implants-and-tissue. Accessed November 
20, 2014.

 5. Carty MJ, Pribaz JJ, Antin JH, et al. A patient death attributable 
to implant-related primary anaplastic large cell lymphoma of the 
breast. Plast Reconstr Surg. 2011;128:112e–118e. 

 6. Food and Drug Administration. FDA takes action to protect 
patients from risk of certain textured breast implants. 2019. 
Available at https://www.fda.gov/news-events/press-announce-
ments/fda-takes-action-protect-patients-risk-certain-textured-
breast-implants-requests-allergan. Accessed March 29, 2020.

 7. Clemens MW, Nava MB, Rocco N, et al. Understanding rare 
adverse sequelae of breast implants: anaplastic large-cell 
lymphoma, late seromas, and double capsules. Gland Surg. 
2017;6:169–184. 

 8. Coroneos CJ, Selber JC, Offodile AC II, et al. US FDA breast 
implant postapproval studies: long-term outcomes in 99,993 
patients. Ann Surg. 2019;269:30–36. 

 9. McCarthy CM, Loyo-Berrios N, Qureshi AA, et al. Patient Registry 
and Outcomes for Breast Implants and Anaplastic Large Cell 
Lymphoma Etiology and Epidemiology (PROFILE): initial report 
of findings, 2012-2018. Plast Reconstr Surg. 2019;143:65S–73S. 

mailto:info@drandresossa.com?subject=
https://doi.org/10.1097/00006534-199708000-00065
https://doi.org/10.1097/00006534-199708000-00065
https://doi.org/10.1097/00006534-199708000-00065
https://www.fda.gov/medical-devices/safety-communications/fda-requests-allergan-voluntarily-recall-natrelle-biocell-textured-breast-implants-and-tissue
https://www.fda.gov/medical-devices/safety-communications/fda-requests-allergan-voluntarily-recall-natrelle-biocell-textured-breast-implants-and-tissue
https://www.fda.gov/medical-devices/safety-communications/fda-requests-allergan-voluntarily-recall-natrelle-biocell-textured-breast-implants-and-tissue
https://doi.org/10.1097/PRS.0b013e318221db96
https://doi.org/10.1097/PRS.0b013e318221db96
https://doi.org/10.1097/PRS.0b013e318221db96
https://www.fda.gov/news-events/press-announcements/fda-takes-action-protect-patients-risk-certain-textured-breast-implants-requests-allergan
https://www.fda.gov/news-events/press-announcements/fda-takes-action-protect-patients-risk-certain-textured-breast-implants-requests-allergan
https://www.fda.gov/news-events/press-announcements/fda-takes-action-protect-patients-risk-certain-textured-breast-implants-requests-allergan
https://doi.org/10.21037/gs.2016.11.03
https://doi.org/10.21037/gs.2016.11.03
https://doi.org/10.21037/gs.2016.11.03
https://doi.org/10.21037/gs.2016.11.03
https://doi.org/10.1097/SLA.0000000000002990
https://doi.org/10.1097/SLA.0000000000002990
https://doi.org/10.1097/SLA.0000000000002990
https://doi.org/10.1097/PRS.0000000000005571
https://doi.org/10.1097/PRS.0000000000005571
https://doi.org/10.1097/PRS.0000000000005571
https://doi.org/10.1097/PRS.0000000000005571


PRS Global Open • 2020

8

 10. Doren EL, Miranda RN, Selber JC, et al. U.S. epidemiology of 
breast implant-associated anaplastic large cell lymphoma. Plast 
Reconstr Surg. 2017;139:1042–1050. 

 11. Campanale A, Boldrini R, Marletta M. 22 cases of breast 
implant-associated ALCL: awareness and outcome track-
ing from the Italian Ministry of Health. Plast Reconstr Surg. 
2018;141:11e–19e. 

 12. Magnusson M, Beath K, Cooter R, et al. The epidemiol-
ogy of breast implant-associated anaplastic large cell lym-
phoma in Australia and New Zealand confirms the highest 
risk for grade 4 surface breast implants. Plast Reconstr Surg. 
2019;143:1285–1292. 

 13. Srinivasa DR, Miranda RN, Kaura A, et al. Global adverse event 
reports of breast implant-associated ALCL: an international 
review of 40 government authority databases. Plast Reconstr Surg. 
2017;139:1029–1039. 

 14. Rastogi P, Riordan E, Moon D, et al. Theories of etiopathogenesis 
of breast implant-associated anaplastic large cell lymphoma. Plast 
Reconstr Surg. 2019;143(3S A Review of Breast Implant-Associated 
Anaplastic Large Cell Lymphoma):23S–29S. 

 15. Hu H, Johani K, Almatroudi A, et al. Bacterial biofilm infection 
detected in breast implant-associated anaplastic large-cell lym-
phoma. Plast Reconstr Surg. 2016;137:1659–1669. 

 16. Hallab NJ, Samelko L, Hammond D. The inflammatory effects 
of breast implant particulate shedding: comparison with ortho-
pedic implants. Aesthet Surg J. 2019;39(suppl_1):S36–S48. 

 17. Hamdi M. Association between breast implant-associated ana-
plastic large cell lymphoma (BIA-ALCL) risk and polyurethane 
breast implants: clinical evidence and European perspective. 
Aesthet Surg J. 2019;39(suppl_1):S49–S54. 

 18. Turner SD. The cellular origins of breast implant-associated ana-
plastic large cell lymphoma (BIA-ALCL): implications for immu-
nogenesis. Aesthet Surg J. 2019;39(suppl_1):S21–S27. 

 19. Miranda RN, Aladily TN, Prince HM, et al. Breast implant-asso-
ciated anaplastic large-cell lymphoma: long-term follow-up of 60 
patients. J Clin Oncol. 2014;32:114–120. 

 20. ISAPS. The International Study on Aesthetic/Cosmetic 
Procedures Worldwide Performed in 2016. Available at https://
www.isaps.org/medical-professionals/isaps-global-statistics/. 
Accessed March 29, 2020.

 21. Stack A, Levy I. Brentuximab vedotin as monotherapy for unre-
sectable breast implant-associated anaplastic large cell lym-
phoma. Clin Case Rep. 2019;7:1003–1006. 

 22. Quesada AE, Medeiros LJ, Clemens MW, et al. Breast implant-
associated anaplastic large cell lymphoma: a review. Mod Pathol. 
2019;32:166–188. 

 23. Jaffe ES, Ashar BS, Clemens MW, et al. Best practices guideline 
for the pathologic diagnosis of breast implant-associated anaplas-
tic large-cell lymphoma. J Clin Oncol. 2020;38:1102–1111. 

 24. Clemens MW, Jacobsen ED, Horwitz SM. 2019 NCCN consensus 
guidelines on the diagnosis and treatment of breast implant-asso-
ciated anaplastic large cell lymphoma (BIA-ALCL). Aesthet Surg J. 
2019;39(suppl_1):S3–S13. 

 25. Clemens MW, Medeiros LJ, Butler CE, et al. Complete surgical 
excision is essential for the management of patients with breast 
implant-associated anaplastic large-cell lymphoma. J Clin Oncol. 
2016;34:160–168. 

 26. Ferrufino-Schmidt MC, Medeiros LJ, Liu H, et al. 
Clinicopathologic features and prognostic impact of lymph node 
involvement in patients with breast implant-associated anaplastic 
large cell lymphoma. Am J Surg Pathol. 2018;42:293–305. 

 27. Cordeiro PG, Ghione P, Ni A, et al. Risk of breast implant associ-
ated anaplastic large cell lymphoma (BIA-ALCL) in a cohort of 
3546 women prospectively followed long term after reconstruc-
tion with textured breast implants. J Plast Reconstr Aesthet Surg. 
2020;73:841–846. 

https://doi.org/10.1097/PRS.0000000000003282
https://doi.org/10.1097/PRS.0000000000003282
https://doi.org/10.1097/PRS.0000000000003282
https://doi.org/10.1097/PRS.0000000000003916
https://doi.org/10.1097/PRS.0000000000003916
https://doi.org/10.1097/PRS.0000000000003916
https://doi.org/10.1097/PRS.0000000000003916
https://doi.org/10.1097/PRS.0000000000005500
https://doi.org/10.1097/PRS.0000000000005500
https://doi.org/10.1097/PRS.0000000000005500
https://doi.org/10.1097/PRS.0000000000005500
https://doi.org/10.1097/PRS.0000000000005500
https://doi.org/10.1097/PRS.0000000000003233
https://doi.org/10.1097/PRS.0000000000003233
https://doi.org/10.1097/PRS.0000000000003233
https://doi.org/10.1097/PRS.0000000000003233
https://doi.org/10.1097/PRS.0000000000005566
https://doi.org/10.1097/PRS.0000000000005566
https://doi.org/10.1097/PRS.0000000000005566
https://doi.org/10.1097/PRS.0000000000005566
https://doi.org/10.1097/PRS.0000000000002010
https://doi.org/10.1097/PRS.0000000000002010
https://doi.org/10.1097/PRS.0000000000002010
https://doi.org/10.1093/asj/sjy335
https://doi.org/10.1093/asj/sjy335
https://doi.org/10.1093/asj/sjy335
https://doi.org/10.1093/asj/sjy328
https://doi.org/10.1093/asj/sjy328
https://doi.org/10.1093/asj/sjy328
https://doi.org/10.1093/asj/sjy328
https://doi.org/10.1093/asj/sjy229
https://doi.org/10.1093/asj/sjy229
https://doi.org/10.1093/asj/sjy229
https://doi.org/10.1200/JCO.2013.52.7911
https://doi.org/10.1200/JCO.2013.52.7911
https://doi.org/10.1200/JCO.2013.52.7911
https://www.isaps.org/medical-professionals/isaps-global-statistics/
https://www.isaps.org/medical-professionals/isaps-global-statistics/
https://doi.org/10.1002/ccr3.2142
https://doi.org/10.1002/ccr3.2142
https://doi.org/10.1002/ccr3.2142
https://doi.org/10.1038/s41379-018-0134-3
https://doi.org/10.1038/s41379-018-0134-3
https://doi.org/10.1038/s41379-018-0134-3
https://doi.org/10.1200/JCO.19.02778
https://doi.org/10.1200/JCO.19.02778
https://doi.org/10.1200/JCO.19.02778
https://doi.org/10.1093/asj/sjy331
https://doi.org/10.1093/asj/sjy331
https://doi.org/10.1093/asj/sjy331
https://doi.org/10.1093/asj/sjy331
https://doi.org/10.1200/JCO.2015.63.3412
https://doi.org/10.1200/JCO.2015.63.3412
https://doi.org/10.1200/JCO.2015.63.3412
https://doi.org/10.1200/JCO.2015.63.3412
https://doi.org/10.1097/PAS.0000000000000985
https://doi.org/10.1097/PAS.0000000000000985
https://doi.org/10.1097/PAS.0000000000000985
https://doi.org/10.1097/PAS.0000000000000985
https://doi.org/10.1016/j.bjps.2019.11.064
https://doi.org/10.1016/j.bjps.2019.11.064
https://doi.org/10.1016/j.bjps.2019.11.064
https://doi.org/10.1016/j.bjps.2019.11.064
https://doi.org/10.1016/j.bjps.2019.11.064

