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ABSTRACT 

 

 
The SCHEER was requested by the European Commission to provide an advice on the state 

of scientific knowledge regarding a possible association between breast implants and 
anaplastic large cell lymphoma (ALCL) and to determine whether sufficient scientific 

information was available for conducting a full risk assessment on a possible association 
between breast implants and ALCL.  

 
The scientific literature search has retrieved mainly case reports and case series and, in 
addition, a few epidemiological studies. The available information suggests that breast 

implants may be associated with an increased risk for ALCL.  
 

Although the very low incidence of ALCL and the methodological limitations of the available 
information/studies do not currently allow for a robust risk assessment, the SCHEER 

recommends that a more in-depth evaluation be conducted on the possible association of 

breast implants with the development of ALCL. 
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1 MANDATE FROM THE EU COMMISSION SERVICES 

1.1 BACKGROUND 

  

A. The safety of the PIP silicone breast implants  
 

Over many years, the PIP manufacturer fraudulently made use of industrial silicone instead 
of the approved medical grade silicone in many of the breast implants produced. 

Investigations were triggered by an unusually high short-term breast implant rupture rate. 
The product was thereafter withdrawn from the EU market. 

  
Following this fraud, SCHENIR was requested to provide two scientific Opinions on the 

safety of the PIP silicone breast implants. The first one, a rapid scientific Opinion, was 
adopted by SCENIHR on 1 February 20121. This Opinion was updated by a second one, 

adopted on 12 May 20142. 

Given the importance of the matter, the Commission relevant services, DG GROW and DG 
SANTE, are committed to monitoring the publication of new and valid scientific information 

and facilitating possible update of the 2014 Opinion on the PIP silicone breast implants in 
the light of such new scientific data. 

Besides its regular consultation of the National Competent Authorities, DG GROW and DG 
SANTE recognise the need of a formal scientific evaluation of the current availability of the 

said information. 

This need is also highlighted in the remarks of the European Ombudsman’s Decision in case 

174/2015/FOR on the Commission's alleged failure to investigate conflicts of interests 

relating to the adoption of a report on the safety of removing PIP breast implants: “The 
Commission should continue to evaluate new scientific data relating to the safety of PIP 

implants.”3 

The investigation into the availability of new scientific data that would warrant an eventual 

update of the May 2014 Opinion on the safety of the PIP breast implants should take into 
account all the necessary fields and especially those covered by the previous Opinion, such 

as the physiochemical properties of PIP implants, their toxicology, the clinical impact and 
recommendations. 

 

B. State of scientific knowledge regarding a possible association between breast 
implants in general and anaplastic large cell lymphoma  

 
Anaplastic large cell lymphoma (ALCL) is a very rare type of lymphoma. ALCL is not a 

cancer of the breast tissue and the prognosis of the disease is generally favourable. A 
possible association between breast implants and ALCL is under scrutiny in the European 

Union and at international level by regulators and scientists. 
 

According to an estimation4 of the US-Food Drug Administration, in 2011 there were 

between 100-250 known cases of ALCL in women with breast implants out of an estimated 
number of 5 to 10 million women who have received breast implants worldwide. The 

information to date suggests that women with breast implants may have a very low but 
increased risk of developing ALCL, while the rarity of the disease makes it difficult to 

                                                            
1
 http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_034.pdf  

2
 http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_043.pdf  

3
 http://www.ombudsman.europa.eu/cases/decision.faces/en/61195/html.bookmark  

4
 http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239995.htm 

http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_034.pdf
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_043.pdf
http://www.ombudsman.europa.eu/cases/decision.faces/en/61195/html.bookmark
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239995.htm
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establish a definite causal relationship (Center for Devices and Radiological Health U.S. Food 
and Drug Administration).5 

 
Given that this suspected association between breast implants and ALCL appears to be an 

emerging risk, the SCHEER should determine whether there is enough scientific information 
available to allow for a full risk assessment of the matter. The existence of information on a 

specific association with PIP silicone breast implants should also be investigated. 
 

1.2 MEANS OF ACHIEVING THE GOALS  

 

In order to collect as much relevant data as possible on the two issues described above, two 

types of activities are envisaged:  
 

1) A public call for data open to all stakeholders, of a duration sufficient to ensure that any 
information pertaining to the two abovementioned topics may be submitted.  

2) A review of the published scientific literature and of any other source of relevant data 

available on the two topics.  
 

The relevant scientific information should be retained and, based on this, the SCHEER will 

reply to the questions described in the terms of reference. Any rejection of acquired 
information should be justified. The Committee will decide if both topics may be addressed 

by one call for data and one scientific literature review at the same time or if separate 
processes need to be organised. 

 

1.3 TERMS OF REFERENCE 

 
Following the assessment of the availability of the scientific information the SCHEER should:  

 

1) Indicate whether there is sufficient new scientific information to warrant an update of the 
May 2014 SCENIHR Opinion on the safety of PIP breast implants.  

 
2) Provide an Advice on the state of scientific knowledge regarding a possible association 

between breast implants and anaplastic large cell lymphoma.  

                                                            
5
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239996.htm  

http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239996.htm
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2. CONCLUSIONS 

 

Following the request received from the European Commission, the Scientific Committee on 
Health, Environmental and Emerging Risks (SCHEER) performed a literature search and 

launched a call for information to gather new scientific information related to a possible 
association between breast implants and anaplastic large cell lymphoma (ALCL).  

 
The scientific information retrieved from the literature search and the call for data shows 

that over the past years a body of medical literature on a possible association between 
breast implants and ALCL has been published. However, it consists mainly of case reports, 

case series and few observational epidemiologic studies.  

 
Based on the evaluation of this scientific information, the SCHEER acknowledges that there 

have been new documented cases of ALCL in women with breast implants, worldwide, 
suggesting a breast implant – ALCL association.  

 
The SCHEER concludes that there is currently insufficient scientific information available to 

establish a methodologically robust risk assessment to investigate a possible association of 
breast implants with ALCL development.  

 

It is highlighted that there is an emerging need for prospective studies in order to be able to 
perform a more robust evaluation of the possible association between breast implants and 

ALCL.   
 

Moreover, the lack of registries, throughout the world, of women with breast implants is a 
major challenge for providing evidence-based conclusions on the potential association 

between breast implants and ALCL. Such registers, and their systematic evaluations, are 
urgently needed.  

 

The available information that has already been collected, together with the most recent 
2017 publications, suggests that there may be such an association. Therefore, the SCHEER 

recommends a more in-depth evaluation on the possible association between breast 
implants and ALCL. 

 

3. MINORITY OPINION 

 
None.  
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4. INTRODUCTION 

 

This document provides an inventory of the scientific information available regarding a 
possible association between breast implants and ALCL. 

 
This Scientific Advice answers question two of the “Terms of Reference” of the mandate.  

 
The evaluation of new scientific information on the safety of PIP breast implants is 

presented in a separate document.  
  

4.1 Scientific background  

 
Anaplastic Large Cell Lymphoma  

 

Lymphoma is a type of cancer of the immune system. The two main forms of lymphoma are 
Hodgkin lymphoma and non-Hodgkin lymphoma. Anaplastic Large Cell Lymphoma (ALCL, 

ICD-10: C84.6/7) is a very rare type of non-Hodgkin lymphoma and one of the subtypes of 
T-cell lymphoma. According to GLOBOCAN 2012 (International Agency for Research on 

Cancer) the age-standardised annual incidence of non-Hodgkin lymphomas in Europe is 
estimated to be <6.8 cases per 100.000 individuals (Boffetta, 2011), with rates varying 

from 0.8 to 11.2 cases per 100.000;6 ALCL comprises about 1% of all non-Hodgkin 
lymphomas and approximately 16% of all T-cell lymphomas (Clemens et al., 2016). 

However, it should be noted that ALCL in the breast is even rarer (Altekruse et al., 2010). 

 
Anaplastic Large Cell Lymphoma and breast implants  

 
Since 1962 breast implants have been used for reconstructive and/or aesthetic reasons. 

Concerns about a possible association of ALCL and breast implants arose in 1995 based on a 
published case report about women with polyurethane silicone foam-covered, polyurethane-

coated silicone and silicone implants (Duvic et al., 1995).  
 

A possible association between breast implants and ALCL is currently being investigated in 

the EU and at international level by several regulatory bodies and scientists, including the 
US Food and Drug Administration (FDA), the French National Agency for Medicines and 

Health Products (ANSM) and the Australian Therapeutic Goods Administration (TGA).  
  

The World Health Organization (WHO) has recently classified the breast implant-associated 
ALCL as a provisional entity of a noninvasive disease associated with excellent outcome 

(Swerdlow et al., 2016). 

                                                            
6
http://globocan.iarc.fr/old/summary_table_site-html.asp?selection=19260&title=Non-

Hodgkin+lymphoma&sex=0&type=0&window=1&europe=4&sort=4&submit=%C2%A0Execute%C2%A0  

http://globocan.iarc.fr/old/summary_table_site-html.asp?selection=19260&title=Non-Hodgkin+lymphoma&sex=0&type=0&window=1&europe=4&sort=4&submit=%C2%A0Execute%C2%A0
http://globocan.iarc.fr/old/summary_table_site-html.asp?selection=19260&title=Non-Hodgkin+lymphoma&sex=0&type=0&window=1&europe=4&sort=4&submit=%C2%A0Execute%C2%A0
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5. DATA AND METHODOLOGY 

 
Information regarding the availability of scientific data on a possible association between 
breast implants and ALCL was obtained by two independent methods: (a) literature search 

and (b) an open call for information. All submitted information was considered but 

conclusions were based exclusively on peer-reviewed scientific papers. 

5.1 Literature search 

 
The literature search was conducted to retrieve scientific literature available on ALCL. The 

major search terms, breast implants and ALCL, were used in combination with the selected 
additional terms listed below. Searches have been carried out using PubMed and Find-eR (a 

tool for searching multiple library resources in one interface which includes the European 
Commission Library collections, plus millions of online full-text journal articles and eBooks). 

The publication period covered was from 1969 until August 2016. Reference lists of review 

papers were also retrieved and used in order to find papers that were not found through the 
search procedure.  

  
The terms used for the literature search were as following: 

 Breast AND implant OR implants OR implantation OR lymphoma 
 Breast AND lymphoma AND implant 

 Breast AND lymphoma AND prostheses 
 Breast AND lymphoma AND endoprosthes 

 Breast AND anaplastic large cell lymphoma AND implant  

 Breast AND anaplastic large cell lymphoma AND PIP silicone breast implants 
 

The types of documents retrieved were: 
 Case reports 

 Original research papers 
 Letters to the Editor 

 Discussions / Commentaries 
 Reviews and meta-analyses 

 Book chapters  

 Government funded publications. 

Documents retrieved were classified according to the archiving system of PubMed (i.e., 
original research, review, letter to the Editor, discussion paper and commentary).  

 
Literature search using PubMed resulted in 712 entries. Table 1 illustrates the key words 

used and number of entries obtained.  
 
Table 1- Results from PubMed search 

Key words including MeSH  terms7 
No of 

entries 

Breast implants: "breast implants"[MeSH Terms] OR ("breast"[All Fields] AND "implants"[All 
Fields]) OR "breast implants"[All Fields] 

Lymphoma: "lymphoma"[MeSH Terms] OR "lymphoma"[All Fields] 

170 

"breast"[MeSH Terms] OR "breast"[All Fields]) AND "lymphoma"[MeSH Terms] OR 

"lymphoma"[All Fields])) AND implant[All Fields] 

140 

                                                            
7 MeSH (Medical Subject Headings) is the NLM controlled vocabulary thesaurus used for indexing articles for PubMed 
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(("breast"[MeSH Terms] OR "breast"[All Fields]) AND ("lymphoma"[MeSH Terms] OR 
"lymphoma"[All Fields])) AND ("prosthesis implantation"[MeSH Terms] OR ("prosthesis"[All 
Fields] AND "implantation"[All Fields]) OR "prosthesis implantation"[All Fields] OR 

"prosthesis"[All Fields] OR "prostheses and implants"[MeSH Terms] OR ("prostheses"[All Fields] 

AND "implants"[All Fields]) OR "prostheses and implants"[All Fields]) 

155 

Breast implants AND Anaplastic large cell carcinoma 
52 

Breast AND anaplastic large cell lymphoma AND PIP silicone breast implants 
3 

((breast implants) AND lymphoma) AND risk assessment 
13 

((systemic anaplastic large-cell lymphoma) AND PIP) AND siloxane 
1 

"lymphoma"[MeSH Terms] OR "lymphoma"[All Fields]) AND (large[All Fields] AND ("cells"[MeSH 
Terms] OR "cells"[All Fields] OR "cell"[All Fields]))) AND anaplastic[All Fields]) AND 

("breast"[MeSH Terms] OR "breast"[All Fields])) AND ("Phys Perspect"[Journal] OR "pip"[All 
Fields]) 

3 

((CD30+[All Fields] AND ("lymphoma, large-cell, anaplastic"[MeSH Terms] OR ("lymphoma"[All 
Fields] AND "large-cell"[All Fields] AND "anaplastic"[All Fields]) OR "anaplastic large-cell 
lymphoma"[All Fields] OR ("anaplastic"[All Fields] AND "large"[All Fields] AND "cell"[All Fields] 

AND "lymphoma"[All Fields]) OR "anaplastic large cell lymphoma"[All Fields])) AND 
("breast"[MeSH Terms] OR "breast"[All Fields])) AND implants[All Fields] 

30 

(("lymphoma, large-cell, anaplastic"[MeSH Terms] OR ("lymphoma"[All Fields] AND "large-
cell"[All Fields] AND "anaplastic"[All Fields]) OR "anaplastic large-cell lymphoma"[All Fields] OR 
"ki 1 lymphoma"[All Fields]) AND ("breast"[MeSH Terms] OR "breast"[All Fields])) AND 
implants[All Fields] 

134 

(((("breast"[MeSH Terms] OR "breast"[All Fields]) AND ("Phys Perspect"[Journal] OR "pip"[All 
Fields])) AND implants[All Fields]) AND ("risk assessment"[MeSH Terms] OR ("risk"[All Fields] 

AND "assessment"[All Fields]) OR "risk assessment"[All Fields] OR ("risk"[All Fields] AND 
"benefit"[All Fields]) OR "risk benefit"[All Fields])) AND ("Assessment"[Journal] OR 
"assessment"[All Fields]) 

11 

 
Literature search using FIND-eR resulted in 108 entries that included 31 additional to 

PubMed search entries. Table 2 shows the key words used and number of entries obtained.  

 
 

Table 2 – Results from Find-eR search 
 

Key words  No of 
entries 

Breast Implants AND Lymphoma  63 

Silicone Breast Implant AND Lymphoma  10 

Breast Implants AND Anaplastic Large Cell Lymphoma 8 

Implants AND Anaplastic Large Cell Lymphoma 26 

Anaplastic Large Cell Lymphoma AND PIP 1 

 

In addition to the literature review, a call for information was published by the European 
Commission inviting all interested parties to submit scientific information regarding a 

possible association between breast implants and ALCL.  
 

The call for information was published on 14 June 2016 and closed on 4 September 2016. 
For on-going studies and research that was not completed by the deadline, the call 
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remained open until 20 November 2016. However, no contributions were received after the 
deadline of 4 September 2016. 

5.1.1 Information retrieved from the literature review 

 

After excluding all irrelevant papers and duplicate papers, a total of 188 papers remained 
from the literature search and were evaluated in this Scientific Advice (Annex 1). All 

scientific papers were published in peer-reviewed journals, from 1969 to 2016. The majority 
of the papers retrieved were case reports and case series (i.e. 82), whereas the remainder 

of the papers were mainly reviews, original research papers, commentaries and letters to 
the Editor. The original research papers (i.e., 18) referred to epidemiologic (observational) 

studies (7 of them were multi-centre studies), with sample sizes varying from n = 7 (i.e., 

Bacilious et al., 2002) to n = 89,382 subjects (i.e., the National Cancer Institute’s 
Surveillance Epidemiology and End Results program, Largent et al., 2012).  

 
In addition, 12 papers focused on PIP implants in connection with ALCL and 28 papers 

mentioned PIP but did not assess ALCL (e.g., they evaluated PIP rupture).  
 

The literature review was conducted by the SCHEER members who first evaluated the 
papers independently and then discussed them as a group before reaching their 

conclusions. The papers presented in Annex 1, are listed in a table with the following 

information: 
 

 Title 
 Author(s) 

 Journal 
 Year of publication 

 Peer-reviewed journal or not 
 Concerning ALCL: this tag means that the paper contains information on breast 

implants  

 Mentioning ALCL: this tag means that the paper mentions ALCL, but not breast 
implants 

 Study design: case report, non-human experimental study, observational study, 
clinical trial, randomised clinical trial, other –e.g., discussion, letter to the Editor, etc. 

 Sample size: number of subjects included 
 Outcome: i.e., main conclusion regarding the potential breast implant and ALCL 

association, as reported by the authors of each study, P: a statistically significant 
positive association between risk of ALCL and breast implant exposure, N: a 

statistically significant negative association of increased risk of ALCL due to breast 

implant exposure, NS: a non-significant association 
 Comments on the document (made by the evaluators). No quality evaluation was 

made in the published studies. 

5.2 Information submitted during the “call for information” 

 
Eight stakeholders submitted information regarding a possible association between breast 
implants and ALCL, resulting in a total of 53 submissions, which included 34 papers 

published in scientific journals; most of them had already been retrieved during the 
aforementioned literature search. The rest were various non-peer-reviewed types of 

information, like websites, news items and statements. Three of the papers concerned PIP 
breast implants.  

The evaluation of the papers submitted during the call for information is presented in Annex 
2. Based on the evaluation of the submitted papers, no evidence in addition to that already 
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obtained from the literature search was found as regards to the possible association 
between breast implants and ALCL.  

5.2.1 Information submitted during the “commenting period” 

 
A commenting period on the scientific advice was published on the website of the Scientific 

Committees from April 7th until June 15th, 2017. Two organizations participated and 
provided input related to the topic of the scientific advice. This contribution was carefully 

considered by the SCHEER. Moreover, relevant scientific papers published during this period 
were also retrieved from the literature, following standard procedures mentioned above, 

and are discussed here. 

5.3 Methodology applied for the evaluation of scientific information 

 
All information obtained via the literature search and call for information, including that 
from Scientific Bodies and Agencies, was examined, but conclusions were based exclusively 

on scientific papers published in peer-reviewed journals. 

As far as possible, a preliminary evaluation of the available data was performed. However, 

because of lack of sufficient data to calculate robust effect size estimates, no attempt was 
made to meta-analyse the data and to calculate a combined effect measure of a possible 

association between breast implant and ALCL. Specifically, the majority of the papers 

retrieved through the literature search were case reports. Case reports, as well as case 
report series have been important components of the medical literature, highlighting 

possible novel cases of illness, including signs/symptoms and sometimes 
treatment/management; however, their value in evidence-based medicine is considered low 

(Nissen et al., 2014; Evidence Based Medicine Working Group, 1992). This is mainly 
because the case or case series presented in a case report are not chosen from a random 

and representative sample of the referent general population (therefore an issue of 
selection bias is raised); therefore, they cannot be used for the calculation of effect size 

measures (like ratios, incidence or prevalence) since the number of persons exposed is not 

indicated and no evidence is provided for causal inference.  

Moreover, regarding the observational studies evaluated here, it was hard to combine and 

compare their effects because of the different settings, and in some cases, lack of 
information about the lag-time from exposure (implantation) to the development of ALCL. 

6. ASSESSMENT 

 

This section presents the scientific information retrieved by the SCHEER after the evaluation 
of all scientific papers gathered (Annexes 1 and 2). In addition, some recent information 

published by scientific bodies and regulatory agencies was retrieved by the SCHEER and 

presented in the evaluation.  

6.1 Breast Implant related ALCL epidemiology 

6.1.1 Information from scientific papers  

 
Based on case reports, De Jong et al., estimated that the incidence of ALCL in the breast 

varies between 0.1 and 0.3 per 100,000 women with prostheses per year in the Netherlands 
(i.e., 5 new cases in 1.7 to 5.1 million person-years) (De Jong et al., 2008). 

Vase et al. (2013) examined lymphoma occurrence in a nationwide cohort of 19,885 Danish 
women who underwent breast implant surgery during 1973–2010. During the follow-up, the 

investigators observed 31 cases of lymphoma, but no cases of ALCL were identified.  
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Brody et al. (2015), based on an extensive review of 173 cases, throughout the world, 
reported that the number of cases of ALCL ranged from 1 in 500,000 to 1 in 3,000,000 

women with implants.  

Kuehlmann et al. (2016) performed retrospective evaluation of 296 breast tissues of 227 

women with different breast implant types, undergoing surgical revision or explantation 
between January 2000 and June 2015. The mean implant residing time was 8.5±8.9 years 

(median: 5.8 years); the main implantation reason was for reconstruction, followed by 
aesthetic reasons. The main reason for explantation was capsular fibrosis. The authors 

reported that they could not find any pathological lymphoma cells in breast capsules, and 
concluded that although there are case reports about breast implants and ALCL, the number 

of cases is considered small and the knowledge of the pathogenesis is limited.  

The case reports evaluated, described cases of women having, in majority, with anaplastic 
large-cell lymphoma, negative for anaplastic lymphoma kinase (ALK-negative, ICD-10, 

C84.7), presented as an accumulation of seroma fluid between the implant (saline or 
silicone filled) and the surrounding fibrous capsule. There were also few cases reported 

positive for anaplastic lymphoma kinase (ALK-positive, ICD-10, C84.6), or with follicular 
lymphoma (ICD-10, C82), lymphoplasmacytic lymphoma (ICD-10, C88), primary effusion 

lymphoma (ICD-10, 2B21), etc.  
 

In May 2017, Doren et al., retrospectively evaluated the U.S. incidence and lifetime 

prevalence of breast implant-ALCL in women with textured8 implants, from 1996 to 2015; 
the incidence and prevalence were estimated based on a literature and institutional 

database review of ALCL cases and textured breast implant sales from implant 
manufacturers' annualized data. Authors reported one hundred pathologically confirmed 

ALCL cases associated with breast implant, with a mean age at diagnosis of 53±12 years 
and mean interval from implant placement to diagnosis of 10.7±4.6 years. The authors, 

assuming that the breast implant-ALCL “occurs only in textured breast implants”, calculated 
an incidence rate of 203 cases per 100 million person-years This rate is 67.6 times higher 

than that of primary ALCL of the breast in the general population (i.e., 3 per 100 million per 

year; p < 0.001). The lifetime prevalence was estimated 33 per 1.000.000 persons with 
textured breast implant (Doren, 2017). 

Loch-Wilkinson et al., studying ALCL cases in Australia and New Zealand, as well as sales 
data from breast implant manufacturers, reported 55 cases of ALCL associated with breast 

implant, between 2007 and 2016 (mean age of 47.1 years and mean time of textured 
implant exposure 7.46 years). The authors also observed that the higher  surface area of 

textured implants was positively associated with higher prevalence of ALCL (Loch-Wilkinson 
et al, 2017). 

6.1.2 Information from scientific bodies and regulatory agencies  

 
The US Food and Drug Administration (FDA) collects and evaluates medical device reports, 

discusses this information with other international regulators and scientific experts and 

reviews medical literature.  

According to a 2011 estimation9 by the FDA, there were 100-250 known cases of ALCL in 

women with breast implants out of an estimated number of 5 to 10 million women who 
have received breast implants worldwide (FDA, 2011). According to this information, the 

FDA cautioned patients and health care providers that women with breast implants might 
have a very low, but increased risk of developing ALCL. Due to the limited number of cases, 

it was impossible, according to the FDA, to determine which factors might increase the risk. 

                                                            
8
 Textured implants have rough surface in contrast with smooth implants 

9
 http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239995.htm 

http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239995.htm
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Regarding health care providers, the FDA recommended to continue to provide patients with 
routine care and support and to consider the possibility of ALCL when a patient has late 

onset, persistent peri-implant seroma. Moreover, the FDA acknowledged that there are 
various limitations in the data collected due to several reasons (FDA, 2011).  

In March 2017, an update was published on the FDA website, recording 359 medical device 
reports of ALCL associated with breast implants, including nine deaths10. Information on 

implant fill types was reported for 312 (186 filled with silicone gel and 126 filled with 
saline). It was highlighted that details on breast implant surface are limited, and that 

reports may contain incomplete, inaccurate, untimely, unverified, or biased data. It was also 
stated that the exact number of cases remains difficult to determine due to significant 

limitations in case reporting and lack of global implant sales data.  

In March 2015, an expert Opinion by the French National Cancer Institute reported 18 cases 
of ALCL. In September 2016, 29 cases were reported11. With a large number of assumptions 

made by the investigators, the cumulative incidence of ALCL was 1 to 2 cases per 10 000 in 
women with a breast implants over a period of 10 years.  

In December 2016 an advice was published by the Australian Therapeutics Goods 
Administration (TGA) with 46 cases of breast implant associated ALCL confirmed in Australia 

with three resulting in death.12  

A review of 40 Government Authority Databases was published in May 2017 (Srinivasa et al, 

2017). According to the information retrieved from 40 countries that were contacted, 

“federal reporting of breast implant-associated ALCL has limitations in providing clinical 
history, treatment, and oncologic follow-up. Worldwide and country-specific total and 

textured implant sales data are needed to determine critical incidence and prevalence 
analysis”. 

It should be noted that ALCL was diagnosed not only for silicone-filled breast implants, but 
also near saline-filled breast implants (De Jong et al., 2008; FDA, 2016, TGA 2017). To date 

most ALCL tumours have been observed near textured implants (FDA 2017, TGA 2016).   

In conclusion, the SCHEER notes that the estimated incidence of ALCL among women with 

breast implants reported by research studies and regulatory bodies varies. The information 

retrieved from the literature and regulatory bodies' reports, suggests that women with 
breast implants may have a very low, but increased risk of developing ALCL. However, the 

risk for women with breast implants to develop ALCL remains difficult to calculate, due to 
the lack of uniformity of studies’ reports, the extremely low number of ALCL cases observed 

and the significant limitations in the estimation of the proportion of women developing ALCL 
out of the total population of women with a breast implants. Based on what was also 

discussed in 5.3, the SCHEER concludes that there is currently insufficient scientific 
information available to perform a methodologically robust risk assessment on a possible 

association of breast implant with the development of ALCL. 

 

6.2 ALCL Diagnosis 

 
A discussion has been noted among scientists concerning the accuracy of ALCL diagnosis. 

The diagnosis of ALK-positive ALCL is best made by excisional tissue biopsy, most 
commonly a lymph node. Thus, the diagnosis is based on the morphologic features and 

immune-histo-chemical patterns found on biopsy specimens in conjunction with the clinical 
features found on presentation.  

                                                            
10

https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239995.htm 
11 

http://www.e-cancer.fr/Professionnels-de-sante/Recommandations-et-outils-d-aide-a-la-pratique/Cancers-du-sein 
12

 https://www.tga.gov.au/alert/breast-implants 

https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/ImplantsandProsthetics/BreastImplants/ucm239995.htm
https://www.tga.gov.au/alert/breast-implants
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A mammogram is in most of the cases the first imaging approach performed, whereas, 
ultrasound is subsequently performed and analysed in conjunction with the mammogram’s 

findings. However, the imaging findings of ALCL are often very non-specific (Letter et al., 
2016).  

Some investigators suggest that there is a need for standardised criteria to clinically 
diagnose ALCL, a need to identify risk factors and a need to update the evaluation of 

imaging studies, (ultrasound, computerised tomography, magnetic resonance imaging or 
positron emission tomography, mammography) to diagnose ALCL (Miranda, 2014; 

Mazzucco, 2014; Adrada et al., 2014). In a review paper, Adrada et al., (2014) concluded 
that current imaging with ultrasound, computerised tomography, magnetic resonance 

imaging or positron emission tomography appears suboptimal in the detection of an 

abnormality associated with a silicone breast implant. Therefore, it is possible that ALCL has 
been and continues to be under-diagnosed. 

In conclusion, the evidence emphasises the need for a better understanding of the 
complementary role of imaging results regarding the diagnosis of ALCL. 

6.3 Other cases of T cell lymphomas 

 
During the literature review, there were reported cases of T cell lymphomas similar to ALCL 

that were not associated with breast implants.  

Mulligan et al. presented a case of a woman with no history of breast implants, who 

developed ALCL, anaplastic lymphoma kinase-1 negative, on a background of a previous 
benign cyst aspiration (Mulligan et al., 2014). 

 

One case of a lymphoproliferative disorder was reported near a dental implant (Yoon et al., 
2015). This was a tumour composed of CD30 positive and anaplastic lymphoma kinase 

(ALK) negative T-cells. Palraj et al., (2010) reported a case of a T cell lymphoma (CD30 
positive and ALK negative) near a metallic implant seven years after placement of a 

stainless steel plate for repair of a tibia fracture. 

Ozkaya et al. reported one case of ALCL without a history of an implant. The lymphoma 

appears to have arisen secondary to dystrophic calcifications caused by long-standing 
dermatomyositis (Ozkaya et al., 2016). However, similar characteristics as the 

aforementioned ALCL cases were noted including morphology, immunophenotyping (e.g. 

anaplastic lymphoma kinase (ALK)-negative, CD30 positive) and proteomic outcomes 
regarding matrix proteins.  

In conclusion, cases of ALCL ALK-negative have been reported in the literature, also in the 
absence of breast implant. 

6.4 Breast Implant Registries 

 
Registries with detailed data on disease patho-biology and associated factors are powerful 

tools to track, study, and manage chronic diseases. The need for establishing robust 
registries for breast implant-associated pathologies has been suggested by several 

investigators (Evans et al., 2011; Cooter et al., 2015; Brown et al., 2016).  

There are some registries evaluating the clinical outcomes of silicone breast implants. For 

example, the International Collaboration of Breast Registry Activities (i.e., ICOBRA) involves 
the national plastic surgery societies of Australia, Austria, Canada, France, Germany, 

Ireland, Italy, the Netherlands, New Zealand, South Africa, the United Kingdom and the US, 

and was developed to “establish an internationally agreed and comparable minimum data 
set, made up of standardised and epidemiologically sound data that reflect global best 
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practice”13. In the US, a collaborative project has been established, with the American 
Society of Plastic Surgeons and the Plastic Surgery Foundation, in order to collect data 

through the Patient Registry and Outcomes for Breast Implants and Anaplastic Large Cell 
Lymphoma Etiology and Epidemiology (i.e. the PROFILE Registry). In France there is the 

national network of experts LYMPHOPATH, which is a government-supported network that 
aims to review lymphoma diagnoses or suspected lymphoma diagnoses; since 2010, 43,830 

lymphomas have been registered in the database of the LYMPHOPATH network (Laurent et 
al., 2016). In the Netherlands, the Dutch Breast Implant Associated ALCL Consortium, 

consisting of a multidisciplinary group of scientists, is investigating ALCL occurrences in 
women with breast implants14.  

In 2015, a study in 11 countries, illustrating different data collection systems and registries 

around the world, revealed that less than half of the participating countries had operational 
registries and that none of these had adequately high data capture to allow for a reliable 

outcome analysis. The study also revealed that the two most common problems that 
discouraged participation were the complexity of data sets and the opt-in consent model 

(Cooter et al., 2015).  

In a recent review of federal implantable device regulatory bodies and databases for 40 

countries (Srinivasa et al, 2017), it was noted that “international multi-institutional 
collaborations and centralized tissue consortiums working in concert with federal authorities 

are necessary to acquire accurate complete data on breast implant-associated ALCL”. 

All of the above underline the need for registries, throughout the world, with clinical data of 
women with breast implants. Using the accumulated information of these registries is a 

major challenge for providing evidence-based conclusions in the potential association 
between breast implants and ALCL. 

                                                            
13 http://www.plasticsurgeryfoundation.org.au        
14 https://www.nvpc.nl/uploads/stand/170118DOC-PL-BIA-ALCL_achtergrondinforrmatie_en_FAQ_BIA-ALCL162.pdf     

https://www.nvpc.nl/uploads/stand/170118DOC-PL-BIA-ALCL_achtergrondinforrmatie_en_FAQ_BIA-ALCL162.pdf


Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
18 

 

7. REFERENCES 

 

Acevedo-Báñez I, García-Gomez FJ, Jiménez-Granero P, Carrillo-Cruz E, Perez-Lopez O, 
Borrego-Dorado I. (2015) 18F-FDG-PET/CT in implant-associated anaplastic large cell 

lymphoma of the breast. Br J Haematol 169(1):1. doi: 10.1111/bjh.13268, PMID: 
25521839 

Adams WP Jr. (2015) Discussion: Anaplastic large cell lymphoma occurring in women with 
breast implants: analysis of 173 cases. Plast Reconstr Surg 135(3):709-12. doi: 

10.1097/PRS.0000000000001036. Erratum in: Plast Reconstr Surg. 135(5):1507., 
PMID: 25490538 

Adams WP Jr. (2015) Reply: Anaplastic Large Cell Lymphoma Occurring in Women with 

Breast Implants: Analysis of 173 Cases. Plast Reconstr Surg 136(4):554e-5e. doi: 
10.1097/PRS.0000000000001599., PMID: 26086385 

Adrada BE, Miranda RN, Rauch GM, Arribas E, Kanagal-Shamanna R, Clemens MW, Fanale 
M, Haideri N, Mustafa E, Larrinaga J, Reisman NR, Jaso J, You MJ, Young KH, Medeiros 

LJ, Yang W. (2014) Breast implant-associated anaplastic large cell lymphoma: 
sensitivity, specificity, and findings of imaging studies in 44 patients. Breast Cancer 

Res Treat 147(1):1-14. doi: 10.1007/s10549-014-3034-3. PMID: 25073777 

Aladily TN, Medeiros LJ, Alayed K, Miranda RN. (2012) Breast implant-associated anaplastic 

large cell lymphoma: a newly recognized entity that needs further refinement of its 

definition. Leuk Lymphoma 53(4):749-50. doi:10.3109/10428194.2011.639020, 
PMID: 22066710  

Aladily TN, Medeiros LJ, Amin MB, Haideri N, Ye D, Azevedo SJ, Jorgensen JL, de Peralta-
Venturina M, Mustafa EB, Young KH, You MJ, Fayad LE, Blenc AM, Miranda RN. (2012) 

Anaplastic large cell lymphoma associated with breast implants: a report of 13 cases, 
Am J Surg Pathol 36(7):1000-8. doi: 10.1097/PAS.0b013e31825749b1, PMID: 

22613996  

Aladily TN, Nathwani BN, Miranda RN, Kansal R, Yin CC, Protzel R, Takowsky GS, Medeiros 

LJ. (2012) Extranodal NK/T-cell lymphoma, nasal type, arising in association with 

saline breast implant: expanding the spectrum of breast implant-associated 
lymphomas. Am J Surg Pathol 36(11):1729-34. doi: 10.1097/PAS.0b013e31826a006f, 

PMID: 23073330 

Alcalá R, Llombart B, Lavernia J, Traves V, Guillén C, Sanmartín O. (2016) Skin involvement 

as the first manifestation of breast implant-associated anaplastic large cell lymphoma. 
J Cutan Pathol 43(7):602-608. doi: 10.1111/cup.12697.  

Alhamad S, Guerid S, El Fakir EH, Biron P, Tourasse C, Delay E. (2016) Breast implant-
associated anaplastic large cell lymphoma. Case report of an undiagnosed form, 

management and reconstruction (ALCL). Ann Chir Plast Esthet 61(3):223-30. doi: 

10.1016/j.anplas.2016.03.003.  

Alobeid B, Sevilla DW, El-Tamer MB, Murty VV, Savage DG, Bhagat G. (2009) Aggressive 

presentation of breast implant-associated ALK-1 negative anaplastic large cell 
lymphoma with bilateral axillary lymph node involvement. Leuk Lymphoma 50(5):831-

3. doi: 10.1080/10428190902795527, PMID: 19330656  

Altekruse SF, Kosary CL, Krapcho M, Neyman N, Aminou R, Waldron W, Ruhl J, Howlader N, 

Tatalovich Z, Cho H, Mariotto A, Eisner MP, Lewis DR, Cronin K, Chen HS, Feuer EJ, 
Stinchcomb DG, Edwards BK (eds). (2008) SEER Cancer Statistics Review, 1975-2007, 

National Cancer Institute. Bethesda, MD, US 

(http://seer.cancer.gov/csr/1975_2007/). 

http://seer.cancer.gov/csr/1975_2007


Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
19 

 

Bacilious N, Cordeiro PG, Disa JJ, Hidalgo DA. (2002) Breast reconstruction using tissue 
expanders and implants in Hodgkin's patients with prior mantle irradiation. Plast 

Reconstr Surg 109(1):102-7. PMID: 11786799  

Bautista-Quach MA, Nademanee A, Weisenburger DD, Chen W, Kim YS. (2013) Implant-

associated primary anaplastic large-cell lymphoma with simultaneous involvement of 
bilateral breast capsules. Clin Breast Cancer (6):492-5. doi: 

10.1016/j.clbc.2013.08.009., PMID: 24267734  

Berry MG, Stanek JJ. (2012) The PIP mammary prosthesis: a product recall study. J Plast 

Reconstr Aesthet Surg 65(6):697-704. doi: 10.1016/j.bjps.2012.02.019, PMID: 
22405818  

Berry MG, Stanek JJ. (2013) PIP implant biodurability: a post-publicity update. J Plast 

Reconstr Aesthet Surg 66(9):1174-81. doi: 10.1016/j.bjps.2013.04.050, PMID: 
23668948  

Bhargava P, Zhuang H, Kumar R, Charron M, Alavi A. (2004) Iatrogenic artifacts on whole-
body F-18 FDG PET imaging. Clin Nucl Med 29(7):429-39., PMID: 15192468  

Bishara MR, Ross C, Sur M. (2009) Primary anaplastic large cell lymphoma of the breast 
arising in reconstruction mammoplasty capsule of saline filled breast implant after 

radical mastectomy for breast cancer: an unusual case presentation. Diagn Pathol 
2;4:11. doi: 10.1186/1746-1596-4-11, PMID: 19341480  

Bizjak M, Selmi C, Praprotnik S, Bruck O, Perricone C, Ehrenfeld M, Shoenfeld Y. (2015) 

Silicone implants and lymphoma: The role of inflammation. J Autoimmun 65:64-73. 
doi: 10.1016/j.jaut.2015.08.009.  

Blum A, Abboud W, Shajrawi I, Tatour I. (2007) Prolonged fever due to silicone 
granulomatosis. Isr Med Assoc J 9(2):121-2, PMID: 17348488  

Bodin F, Sinna R. (2015) Anaplastic Large Cell Lymphoma Occurring in Women with Breast 
Implants: Analysis of 173 Cases. Plast Reconstr Surg 136(4):555e-6e. doi: 

10.1097/PRS.0000000000001604. PMID: 26086384 

Boffetta P. (2011) I. Epidemiology of adult non-Hodgkin lymphoma. Ann Oncol., 22 

(suppl_4): iv27-iv31. doi: 10.1093/annonc/mdr167 

Brinton LA, Brown SL. (1997) Breast implants and cancer. J Natl Cancer Inst 
17;89(18):1341-9., PMID: 9308703  

Brody GS, Deapen D, Taylor CR, Pinter-Brown L, House-Lightner SR, Andersen JS, Carlson 
G, Lechner MG, Epstein AL. (2015) Anaplastic large cell lymphoma occurring in women 

with breast implants: analysis of 173 cases. Plast Reconstr Surg 135(3):695-705. doi: 
10.1097/PRS.0000000000001033. Erratum in: Plast Reconstr Surg, 136(2):426., 

PMID: 25490535 

Brody GS. (2012) Brief recommendations for dealing with a new case of anaplastic large T-

cell lymphoma. Plast Reconstr Surg 129(5):871e-2e. doi: 

10.1097/PRS.0b013e31824a9e6d, PMID: 22544138 

Brody GS. (2015) Anaplastic Large Cell Lymphoma Occurring in Women with Breast 

Implants: Analysis of 173 Cases. Plast Reconstr Surg 136(4):553e-4e. doi: 
10.1097/PRS.0000000000001601.PMID: 26086383 

Brown T, Merten S, Mosahebi A, Caddy CM. (2016) Breast Implant Registries: The Problem 
with Ambition.Aesthet Surg J. 36(2):255-9. doi: 10.1093/asj/sjv227. 

Cabanillas F. (2012) New developments in the field of diffuse large cell lymphoma. 
Hematology 17 Suppl 1:S98-100. doi: 10.1179/102453312X13336169156050 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
20 

 

Carlson GW. (2015) Response to "comments on 'breast implant-associated anaplastic large 
cell lymphoma: report of 2 cases and review of the literature". Aesthet Surg J 

35(3):NP78. doi: 10.1093/asj/sju040., PMID: 25805294  

Carter M, Purpura J. (2015) Anaplastic Large Cell Lymphoma Occurring in Women with 

Breast Implants: Analysis of 173 Cases, and Breast Implant-Associated Anaplastic 
Large Cell Lymphoma: A Systematic Review. Plast Reconstr Surg 136(1):106e. doi: 

10.1097/PRS.0000000000001350.  PMID: 25811696  

Carty MJ, Pribaz JJ, Antin JH, Volpicelli ER, Toomey CE, Farkash EA, Hochberg EP. (2011) A 

patient death attributable to implant-related primary anaplastic large cell lymphoma of 
the breast. Plast Reconstr Surg 128(3):112e-118e. doi: 

10.1097/PRS.0b013e318221db96,  PMID: 21775924 

Chai SM, Kavangh S, Ooi SS, Sterrett GF, Cull G, Plunkett M, Spagnolo D, Amanuel B, Joske 
D, Leslie C, Barham T, Frost F. (2014) Anaplastic large-cell lymphoma associated with 

breast implants: a unique entity within the spectrum of peri-implant effusions. Diagn 
Cytopathol 42(11):929-38. doi: 10.1002/dc.23152, PMID: 24687769 

Cheah CY, Campbell AB, Seymour JF. (2014) Primary breast lymphoma. Cancer Treat Rev 
40(8): 900-908  

Chummun S., McLean NR., (2013) Poly implant prothèse (PIP) breast implants: our 
experience, Surgeon. Oct;11(5):241-5. doi: 10.1016/j.surge.2013.02.006. 

Chung KC. (2011) Discussion: Managing late periprosthetic fluid collections (seroma) in 

patients with breast implants: a consensus panel recommendation and review of the 
literature. Plast Reconstr Surg 128(1):13-6. doi: 10.1097/PRS.0b013e31821cf88f, 

PMID: 21701294  

Chung KC. (2015) Discussion: Anaplastic large cell lymphoma occurring in women with 

breast implants: analysis of 173 cases. Plast Reconstr Surg 135(3):706. doi: 
10.1097/PRS.0000000000001034., PMID: 25490536 

Clemens MW, Medeiros LJ, Butler CE, Hunt KK, Fanale MA, Horwitz S, Weisenburger DD, Liu 
J, Morgan EA, Kanagal-Shamanna R, Parkash V, Ning J, Sohani AR, Ferry JA, Mehta-

Shah N, Dogan A, Liu H, Thormann N, Di Napoli A, Lade S, Piccolini J, Reyes R, 

Williams T, McCarthy CM, Hanson SE, Nastoupil LJ, Gaur R, Oki Y, Young KH, Miranda 
RN. (2016) Complete Surgical Excision Is Essential for the Management of Patients 

With Breast Implant-Associated Anaplastic Large-Cell Lymphoma. J Clin Oncol 
34(2):160-8. doi: 10.1200/JCO.2015.63.3412.  

Clemens MW, Miranda RN, Butler CE. (2016) Breast Implant Informed Consent Should 
Include the Risk of Anaplastic Large Cell Lymphoma. Plast Reconstr Surg 

137(4):1117-22. doi: 10.1097/01.prs.0000481103.45976.b1. 

Clemens MW, Miranda RN. (2015) Coming of Age: Breast Implant-Associated Anaplastic 

Large Cell Lymphoma After 18 Years of Investigation. Clin Plast Surg  42(4):605-13. 

doi: 10.1016/j.cps.2015.06.006, PMID: 26408447  

Clemens MW, Miranda RN. (2015) Commentary on: Lymphomas Associated With Breast 

Implants: A Review of the Literature. Aesthet Surg J 35(5):545-7. doi: 
10.1093/asj/sjv056., PMID: 26116742  

Cook PD, Osborne BM, Connor RL, Strauss JF. (1995) Follicular lymphoma adjacent to 
foreign body granulomatous inflammation and fibrosis surrounding silicone breast 

prosthesis. Am J Surgical Pathol., 19(6):712-7 

Cooter RD, Barker S, Carroll SM, Evans GR, von Fritschen U, Hoflehner H, Le Louarn C, 

Lumenta DB, Mathijssen IM, McNeil J, Mulgrew S, Mureau MA, Perks G, Rakhorst H, 

Randquist C, Topaz M, Verheyden C, de Waal J. (2015) International importance of 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
21 

 

robust breast device registries.Plast Reconstr Surg. 135(2):330-6. doi: 
10.1097/PRS.0000000000000885. 

Crosby MA, Chike-Obi CJ, Baumann DP, Sacks JM, Villa MT, Garvey PB, Selber JC, Feig BW. 
(2010) Reconstructive outcomes in patients with sarcoma of the breast. Plast Reconstr 

Surg 126(6):1805-14. doi: 10.1097/PRS.0b013e3181f5276f, PMID: 20697311 

Curtis J, Klykken PC. (2015) Comments on "breast implant-associated anaplastic large cell 

lymphoma: report of 2 cases and review of the literature". Aesthet Surg J  
35(3):NP75-7. doi: 10.1093/asj/sju033, PMID: 25643944  

Damron TA, Sim FH, Shives TC, An KN, Rock MG, Pritchard DJ. (1996) Intercalary spacers 
in the treatment of segmentally destructive diaphyseal humeral lesions in 

disseminated malignancies. Clin Orthop Relat Res (324):233-43  

De Jong D, Van Leeuwen FE. (2009) Silicone breast implants and anaplastic large T-cell 
lymphoma reply. JAMA 301(12): 1227, ISSN: 00987484 ; E-ISSN: 15383598 ; DOI: 

10.1001/jama.2009.280 

De Jong D, Vasmel WL, de Boer JP, Verhave G, Barbé E, Casparie MK, van Leeuwen FE. 

(2008) Anaplastic large-cell lymphoma in women with breast implants. JAMA 
300(17):2030-5. doi: 10.1001/jama.2008.585, PMID: 18984890  

De Silva IM, Teague JA, Blake WE. (2013) Breast implant associated anaplastic large cell 
lymphoma: a case report and reconstructive option. J Plast Reconstr Aesthet Surg  

66(12):1773-6. doi: 10.1016/j.bjps.2013.04.049., PMID: 23751975  

De Torres Olombrada M, García T, Caballero P, Sotoca A, Ludeña B, Caballero B, Rodriguez 
A, Bravo P, Lopez A. (2013) Anaplastic Large Cell Lymphoma associated with breast 

implant: A case report and review of the literature. Rep Pract Oncol Radiother 
18:S275-S276, ISSN: 1507-1367 ; DOI: 10.1016/j.rpor.2013.03.334 

Deva AK. (2015) Reply: Chronic biofilm infection in breast implants is associated with an 
increased T-cell lymphocytic infiltrate: implications for breast implant-associated 

lymphoma. Plast Reconstr Surg 135(6):1059e-1060e. doi: 
10.1097/PRS.0000000000001243., PMID: 25724059 

Devadas R. (2014) Breast implant-associated anaplastic large cell lymphoma: a case report, 

literature review and general advice for the everyday reporting pathologist. Pathology 
46:S62-S62. 

Diebold J, Le Tourneau A,  Audouin J,  Jo Molina T. (2012) Lymphomes mammaires primitifs 
et secondaires. Revue Francophone des Laboratoires 2012(438) : 79-84, ISSN: 
1773035X ; DOI: 10.1016/S1773-035X(12)71257-1 

Dieterich M, Stubert J, Stachs A, Radke A, Reimer T, Gerber B. (2013) Ruptured poly-
implant protheses breast implant after aesthetic breast augmentation: diagnosis, case 

management, and histologic evaluation. Aesthetic Plast Surg 37(1):91-4. doi: 

10.1007/s00266-012-0015-y, PMID: 23288097  

Dietz JH Jr. (1969) Rehabilitation of the cancer patient. Med Clin North Am 53(3):607-24, 

PMID: 4305950 

Do V, Shifrin DA, Oostendorp L. (2010) Lymphoma of the breast capsule in a silicone 

implant-reconstructed patient. Am Surg 76(9):1030-1, PMID: 20836362 

D'Orsi CJ, Feldhaus L, Sonnenfeld M. (1983) Unusual lesions of the breast. Radiol Clin North 

Am 21(1):67-80. Review. PMID: 6300956 

Doren EL, Miranda RN, Selber JC, Garvey PB, Liu J, Medeiros LJ, Butler CE, Clemens MW. 

U.S. Epidemiology of Breast Implant-Associated Anaplastic Large Cell Lymphoma. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Damron%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=8595762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sim%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=8595762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shives%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=8595762
https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=8595762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rock%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=8595762
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pritchard%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=8595762
http://ptceu-primo.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Le+Tourneau%2c+Agn%c3%a8s+&vl(5548258UI0)=creator&vl(5548259UI1)=all_items&fn=search&tab=default_tab&mode=Basic&vid=32EUC_V1&scp.scps=&ct=lateralLinking
http://ptceu-primo.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Audouin%2c+Jos%c3%a9e+&vl(5548258UI0)=creator&vl(5548259UI1)=all_items&fn=search&tab=default_tab&mode=Basic&vid=32EUC_V1&scp.scps=&ct=lateralLinking
http://ptceu-primo.hosted.exlibrisgroup.com/primo_library/libweb/action/search.do?vl(freeText0)=+Jo+Molina%2c+Thierry&vl(5548258UI0)=creator&vl(5548259UI1)=all_items&fn=search&tab=default_tab&mode=Basic&vid=32EUC_V1&scp.scps=&ct=lateralLinking


Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
22 

 

Plast Reconstr Surg. 2017 May;139(5):1042-1050. doi:10.1097/ PRS. 
0000000000003282. 

Duvic M, Moore D, Menter A, Vonderheid EC. (1995) Cutaneous T-cell lymphoma in 
association with silicone breast implants. J Am Acad Dermatol 32(6):939-42. PMID: 

7751462 

Eaves F 3rd, Nahai F. (2011) Anaplastic large cell lymphoma and breast implants: FDA 

report. Aesthet Surg J 31(4):467-8. doi: 10.1177/1090820X11407872, PMID: 
21551441 

Eaves FF, Haeck PC, Rohrich RJ. (2011) Breast implants and anaplastic large cell 
lymphoma: using science to guide our patients and plastic surgeons worldwide. Plast 

Reconstr Surg 127(6):2501-3. doi: 10.1097/PRS.0b013e31821787e0, PMID: 

21617483  

Evans SM, Scott IA, Johnson NP, Cameron PA, McNeil JJ. (2011) Development of clinical-

quality registries in Australia: the way forward. Med J Aust. 194(7):360-3. 

Evens AM, Chiu BC. (2008) The challenges of epidemiologic research in non-Hodgkin 

lymphoma. JAMA 300(17):2059-61. doi: 10.1001/jama.2008.589, PMID: 18984897 

Evidence-Based Medicine Working Group. (1992) Evidence-based medicine. A new approach 

to teaching the practice of medicine. JAMA. 268(17):2420-5. 

Falk S, Neudert H, Radeljic A. (1996) Axillary silicon lymphadenopathy after breast 

augmentation. Geburtshilfe Frauenheilkd 56(1):55-7, PMID: 8852787  

Farace F, Bulla A, Marongiu F, Campus GV, Tanda F, Lissia A, Cossu A, Fozza C, Rubino C. 
(2013) Anaplastic large cell lymphoma of the breast arising around mammary implant 

capsule: an Italian report. Aesthetic Plast Surg 37(3):567-71. doi: 10.1007/s00266-
013-0120-6, PMID: 23620008 

Farkash EA, Ferry JA, Harris NL, Hochberg EP, Takvorian RW, Zuckerman DS, Sohani AR. 
(2009) Rare lymphoid malignancies of the breast: a report of two cases illustrating 

potential diagnostic pitfalls. J Hematop 2(4):237-44. doi: 10.1007/s12308-009-0043-
y, PMID: 20309431  

Ferreri AJ, Govi S, Pileri SA, Savage KJ. (2013) Anaplastic large cell lymphoma, ALK-

negative. Crit Rev Oncol Hematol 85(2):206-15. doi: 
10.1016/j.critrevonc.2012.06.004, PMID: 22789917  

Fitzgibbons PL. (1996) Breast prosthesis reaction. Am J Surg Pathol 20(4):505, PMID: 
8604820 

Freshwater MF. (2011) A common denominator in analyzing data. J Plast Reconstr Aesthet 
Surg 64(8):1117-8. doi: 10.1016/j.bjps.2011.03.042, PMID: 21788000 

Frey C, Naritoku W, Kerr R, Halikus N. (1993) Tarsal tunnel syndrome secondary to 
cosmetic silicone injections. Foot Ankle 14(7):407-10, PMID: 8406261 

Fritzsche FR, Pahl S, Petersen I, Burkhardt M, Dankof A, Dietel M, Kristiansen G. (2006) 

Anaplastic large-cell non-Hodgkin's lymphoma of the breast in periprosthetic 
localisation 32 years after treatment for primary breast cancer--a case report. 

Virchows Arch 449(5):561-4, PMID: 16983530  

Gaudet G, Friedberg JW, Weng A, Pinkus GS, Freedman AS. (2002) Breast lymphoma 

associated with breast implants: two case-reports and a review of the literature. Leuk 
Lymphoma 43(1):115-9, PMID: 11908714  

George EV, Pharm J, Houston C, Al-Quran S, Brian G, Dong H, Hai W, Reeves W, Yang LJ. 
(2013) Breast implant-associated ALK-negative anaplastic large cell lymphoma: a case 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
23 

 

report and discussion of possible pathogenesis. Int J Clin Exp Pathol 6(8):1631-42, 
PMID: 23923082  

Gidengil CA, Predmore Z, Mattke S, van Busum K, Kim B. (2015) Breast implant-associated 
anaplastic large cell lymphoma: a systematic review. Plast Reconstr Surg 135(3):713-

20. doi: 10.1097/PRS.0000000000001037., PMID: 25490539  

Glasberg SB. (2015) Discussion: Anaplastic large cell lymphoma occurring in women with 

breast implants: analysis of 173 cases. Plast Reconstr Surg 135(3):707-8. doi: 
10.1097/PRS.0000000000001035., PMID: 25490537 

Görkem SB, O'Connell AM. (2012) Abnormal axillary lymph nodes on negative 
mammograms: causes other than breast cancer, Diagn Interv Radiol 18(5):473-9. 

doi: 10.4261/1305-3825.DIR.5491-11.2, PMID: 22415745  

Granados R, Lumbreras EM, Delgado M, Aramburu JA, Tardío JC. (2016) Cytological 
Diagnosis of Bilateral Breast Implant-Associated Lymphoma of the ALK-Negative 

Anaplastic Large-Cell Type. Clinical Implications of Peri-Implant Breast Seroma 
Cytological Reporting. Diagn Cytopathol 44(7):623-7. doi: 10.1002/dc.23485. 

Haeck PC, Eaves FF 3rd. (2011) Discussion: Diagnosis and management of seroma following 
breast augmentation: an update. Plast Reconstr Surg 128(1):29-31. doi: 

10.1097/PRS.0b013e31821d2cb1, PMID: 21701305  

Hall-Findlay EJ. (2015) Discussion: Breast implant-associated anaplastic large cell 

lymphoma: a systematic review. Plast Reconstr Surg 135(3):721-2. doi: 

10.1097/PRS.0000000000001038., PMID: 25490540 

Hammond DC. (2011) Discussion: Diagnosis and management of seroma following breast 

augmentation: an update. Plast Reconstr Surg 128(1):26-8. doi: 
10.1097/PRS.0b013e318217e61c, PMID: 21701302  

Hammond DC. (2015) Chronic biofilm infection in breast implants is associated with an 
increased T-cell lymphocytic infiltrate: implications for breast implant-associated 

lymphoma. Plast Reconstr Surg 135(6):1057e-1059e. doi: 
10.1097/PRS.0000000000001254. PMID: 25724067 

Hanson SE, Gutowski KA. (2010) Primary T-cell lymphoma associated with breast implant 

capsule. Plast Reconstr Surg 126(1):39e-41e. doi: 10.1097/PRS.0b013e3181dab2e0, 
PMID: 20595846  

Harrington KD, Sim FH, Enis JE, Johnston JO, Diok HM, Gristina AG. (1976) 
Methylmethacrylate as an adjunct in internal fixation of pathological fractures. 

Experience with three hundred and seventy-five cases. J Bone Joint Surg Am 
58(8):1047-55, PMID: 1002744 

Hart AM, Lechowicz MJ, Peters KK, Holden J, Carlson GW. (2014) Breast Implant-Associated 
Anaplastic Large Cell Lymphoma: Report of 2 Cases and Review of the Literature. 

Aesthet Surg J 34(6):884-94. doi: 10.1177/1090820X14539503, PMID: 24938778  

Henry AS, Kerfant N, Blanc C, Trimaille A, Costa S, Hu W. (2015) Anaplasic large cell 
lymphoma after breast prosthesis removal: about a case. Ann Chir Plast Esthet  

60(1):70-3. doi: 10.1016/j.anplas.2014.08.006, PMID: 25213486 

Hidalgo DA, Sinno S. (2016) Current Trends and Controversies in Breast Augmentation. 

Plast Reconstr Surg 137(4):1142-50. doi: 10.1097 /01.prs. 0000481110.31939.e4. 

Hoda S, Rao R, Hoda RS. (2015) Breast implant-associated anaplastic large cell lymphoma. 

Int J Surg Pathol 23(3):209-10. doi: 10.1177/1066896915576406, PMID: 25782734 

Hu H, Jacombs A, Vickery K, Merten SL, Pennington DG, Deva AK. (2015) Chronic biofilm 

infection in breast implants is associated with an increased T-cell lymphocytic 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
24 

 

infiltrate: implications for breast implant-associated lymphoma. Plast Reconstr Surg 
135(2):319-29. doi: 10.1097/PRS.0000000000000886., PMID: 25383716 

Hu H, Johani K, Almatroudi A, Vickery K, Van Natta B, Kadin ME, Brody G, Clemens M, 
Cheah CY, Lade S, Joshi PA, Prince HM, Deva AK. (2016) Bacterial Biofilm Infection 

Detected in Breast Implant-Associated Anaplastic Large-Cell Lymphoma. Plast 
Reconstr Surg 137(6):1659-69. doi: 10.1097/PRS.0000000000002010. PMID: 

26890506  

Hwang MJ, Brown H, Murrin R, Momtahan N, Sterne GD. (2015) Breast implant-associated 

anaplastic large cell lymphoma: a case report and literature review. Aesthetic Plast 
Surg 39(3):391-5. doi: 10.1007/s00266-015-0463-2, PMID: 25740078 

Ivaldi C, Perchenet AS, Jallut Y, Casanova D. (2013) Two cases of lymphoma in an implant 

capsule: A difficult diagnosis, an unknown pathology. Ann Chir Plast Esthet 58(6):688-
93. doi: 10.1016/j.anplas.2013.04.003, PMID: 23707084  

Jarjis RD, Hansen LB, Matzen SH. (2015) The non-specific symptoms of breast implant-
associated anaplastic large cell lymphoma resulting in delayed diagnosis: A case-based 

review. JPRAS Open 6:1-4 

Jarjis RD, Matzen SH. (2015) Breast implant-associated anaplastic large-cell lymphoma, 

Ugeskr Laeger 177(48):V07150625. Danish., PMID: 26617170  

Jewell M, Spear SL, Largent J, Oefelein MG, Adams WP Jr. (2011) Anaplastic large T-cell 

lymphoma and breast implants: a review of the literature. Plast Reconstr Surg 

128(3):651-61. doi: 10.1097/PRS.0b013e318221db81, PMID: 21865998 

Jewell ML. (2012) Silicone gel breast implants at 50: the state of the science. Aesthet Surg J 

32(8):1031-4. doi: 10.1177/1090820X12461649, PMID: 23012658  

Johnson M. (2013) Breast implants: history, safety, and imaging, Radiol Technol 

84(5):439M-515M; quiz 516M-520M, PMID: 23687252 

Jones JC, Chokshi S, Pistenmaa D, Naina HV. (2014) Primary cutaneous follicle center 

lymphoma arising adjacent to silicone breast implant. Clin Breast Cancer 14(2):e65-7. 
doi: 10.1016/j.clbc.2013.10.006, PMID: 24321100  

Ju YH, Clausen LM, Allred KF, Almada AL, Helferich WG. (2004) beta-Sitosterol, beta-

Sitosterol Glucoside, and a Mixture of beta-Sitosterol and beta-Sitosterol Glucoside 
Modulate the Growth of Estrogen-Responsive Breast Cancer Cells In Vitro and in 

Ovariectomized Athymic Mice. J Nutr 134(5):1145-51., PMID: 15113961  

Kadin ME, Deva A, Xu H, Morgan J, Khare P, MacLeod RA, Van Natta BW, Adams WP Jr, 

Brody GS, Epstein AL. (2016) Biomarkers Provide Clues to Early Events in the 
Pathogenesis of Breast Implant-Associated Anaplastic Large Cell Lymphoma. Aesthet 

Surg J 36(7):773-81. doi: 10.1093/asj/sjw023. 

Keech JA Jr, Creech BJ. (1997) Anaplastic T-cell lymphoma in proximity to a saline-filled 

breast implant. Plast Reconstr Surg 100(2):554-5. PMID: 9252643  

Kellogg BC, Hiro ME, Payne WG. (2014) Implant-associated anaplastic large cell lymphoma: 
beyond breast prostheses. Ann Plast Surg 73(4):461-4. doi: 

10.1097/SAP.0b013e31827faff2, PMID: 23722577 

Kenkel JM. (2011) Discussion: Anaplastic large cell lymphoma and breast implants: a 

systematic review. Plast Reconstr Surg 127(6):2151-3. doi: 
10.1097/PRS.0b013e318219c741, PMID: 21617449  

Kim B, Roth C, Chung KC, Young VL, van Busum K, Schnyer C, Mattke S. (2011) Anaplastic 
large cell lymphoma and breast implants: a systematic review. Plast Reconstr Surg 

127(6):2141-50. doi: 10.1097/PRS.0b013e3182172418, PMID: 21358562 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
25 

 

Kim B, Roth C, Young VL, Chung KC, van Busum K, Schnyer C, Mattke S. (2011) Anaplastic 
large cell lymphoma and breast implants: results from a structured expert consultation 

process. Plast Reconstr Surg 128(3):629-39. doi: 10.1097/PRS.0b013e31821f9f23, 
PMID: 21502904  

Koutsomanis A, Bruant-Rodier C, Roedlich MN, Bretz-Grenier MF, Perrot P, Bodin F. (2015) 
Radiological trap and oncological precautions in a patient who has undergone a 

permanent withdrawal of PIP breast implants. Ann Chir Plast Esthet 60(6):533-6. doi: 
10.1016/j.anplas.2015.06.012. 

Kraemer DM, Tony HP, Gattenlöhner S, Müller JG. (2003) Lymphoplasmacytic lymphoma in 
a patient with leaking silicone implant Haematologica 88(9):ELT30. PMID: 12969826 

Kraemer DM, Tony HP, Gattenlöhner S, Müller JG. (2004) Lymphoplasmacytic lymphoma in 

a patient with leaking silicone implant. Haematologica 89(4):ELT01. No abstract 
available, PMID: 15075114  

Kuehlmann B, Prantl L. (2016) Breast implants and possible association with ALCL: A 
retrospective study including a histological analysis of 296 explanted breast tissues 

and current literature. Clin Hemorheol Microcirc., 63(4):439-449. PMID: 27314443 

Largent J, Oefelein M, Kaplan HM, Okerson T, Boyle P. (2012) Risk of lymphoma in women 

with breast implants: analysis of clinical studies, Eur J Cancer Prev 21(3):274-80. doi: 
10.1097/CEJ.0b013e328350b0ae, PMID: 22456426 

Laurent C, Delas A, Gaulard P, Haioun C, Moreau A, Xerri L, Traverse-Glehen A, Rousset T, 

Quintin-Roue I, Petrella T, Emile JF, Amara N, Rochaix P, Chenard-Neu MP, Tasei AM, 
Menet E, Chomarat H, Costes V, Andrac-Meyer L, Michiels JF, Chassagne-Clement C, 

de Leval L, Brousset P, Delsol G, Lamant L. (2016) Breast implant-associated 
anaplastic large cell lymphoma: two distinct clinicopathological variants with different 

outcomes. Ann Oncol. 27(2):306-14. doi: 10.1093/annonc/mdv575, PMID: 26598546 

Lazzeri D, Agostini T, Bocci G, Giannotti G, Fanelli G, Naccarato AG, Danesi R, Tuccori M, 

Pantaloni M, D'Aniello C. (2011) ALK-1-negative anaplastic large cell lymphoma 
associated with breast implants: a new clinical entity. Clin Breast Cancer 11(5):283-

96. doi: 10.1016/j.clbc.2011.03.020, PMID: 21729665 

Lazzeri D, Agostini T, Giannotti G, Fanelli G, Colizzi L, Pantaloni M, Sordi E. (2011) Null-type 
anaplastic lymphoma kinase-negative anaplastic large cell lymphoma arising in a 

silicone breast implant capsule. Plast Reconstr Surg 127(6):159e-62e. doi: 
10.1097/PRS.0b013e318213a1bd, PMID: 21617438 

Lazzeri D, Agostini T, Pantaloni M, D'Aniello C. (2011) Further information on anaplastic 
large cell lymphoma and breast implants. Plast Reconstr Surg 128(3):813-5. doi: 

10.1097/PRS.0b013e318222158b., PMID: 21866016  

Lazzeri D, Agostini T. (2011) What about the informed consent for breast implantation? 

Plast Reconstr Surg 128(6):775e-6e. doi: 10.1097/PRS.0b013e318230bf51. No 

abstract available, PMID: 22094780  

Lazzeri D, Zhang YX, Huemer GM, Larcher L, Agostini T. (2012) Capsular contracture as a 

further presenting symptom of implant-related anaplastic large cell lymphoma, Am J 
Surg Pathol 36(11):1735-6; author reply 1736-8. doi: 

10.1097/PAS.0b013e318267b048, PMID: 23073331  

Lechner MG, Megiel C, Church CH, Angell TE, Russell SM, Sevell RB, Jang JK, Brody GS, 

Epstein AL. (2012) Survival signals and targets for therapy in breast implant-
associated ALK--anaplastic large cell lymphoma. Clin Cancer Res 18(17):4549-59. doi: 

10.1158/1078-0432.CCR-12-0101, PMID: 22791880  



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
26 

 

Lee M, Cooper B, Becker D. (2012) Keeping abreast of axillary masses. Lancet 
380(9852):1530. doi: 10.1016/S0140-6736(12)61334-8, PMID: 23101720 

Letter H, Rop B, Edison MN, Turner P. (2016) Breast Implant-Associated Anaplastic Large 
Cell Lymphoma: A Case Report and Literature Review. Cureus 8(3):e546. doi: 

10.7759/cureus.546., PMID: 27158575  

Li S, Lee AK. (2009) Silicone implant and primary breast ALK1-negative anaplastic large cell 

lymphoma, fact or fiction? Int J Clin Exp Pathol 3(1):117-27, PMID: 19918336 

Lipworth L, Tarone RE, McLaughlin JK. (2009) Breast implants and lymphoma risk: a review 

of the epidemiologic evidence through 2008. Plast Reconstr Surg 123(3):790-3. doi: 
10.1097/PRS.0b013e318199edeb, PMID: 19319041  

Lista F, Tutino R, Khan A, Ahmad J. (2013) Subglandular breast augmentation with 

textured, anatomic, cohesive silicone implants: a review of 440 consecutive patients. 
Plast Reconstr Surg 132(2):295-303. doi: 10.1097/PRS.0b013e3182958a6d 

Locke MB, Lofts J. (2015) Variable presentation of anaplastic large-cell lymphoma in 
patients with breast implants. ANZ J Surg doi: 10.1111/ans.13074. PMID: 25827224 

Loch-Wilkinson A, Beath K, Knight RJW, Wessels WLF, Magnusson M, Papadopoulos T, 
Connell T, Lofts J, Locke M, Hopper I, Cooter R, Vickery K, Joshi PA, Prince HM, Deva 

AK. Breast implant associated Anaplastic Large Cell Lymphoma in Australia and New 
Zealand - high surface area textured implants are associated with increased risk. Plast 

Reconstr Surg. 2017 May 5. doi: 10.1097/PRS.0000000000003654. [Epub ahead of 

print] 

Mazzucco AE. (2014) Next steps for breast implant-associated anaplastic large-cell 

lymphoma. J Clin Oncol 32(21):2275-6. doi: 10.1200/JCO.2014.55.2778, PMID: 
24934778 

McLaughlin JK, Lipworth L, Fryzek JP, Ye W, Tarone RE, Nyren O. (2006) Long-term cancer 
risk among Swedish women with cosmetic breast implants: an update of a nationwide 

study. J Natl Cancer Inst 98(8):557-60, PMID: 16622125 

Miranda RN, Aladily TN, Prince HM, Kanagal-Shamanna R, de Jong D, Fayad LE, Amin MB, 

Haideri N, Bhagat G, Brooks GS, Shifrin DA, O'Malley DP, Cheah CY, Bacchi CE, Gualco 

G, Li S, Keech JA Jr, Hochberg EP, Carty MJ, Hanson SE, Mustafa E, Sanchez S, 
Manning JT Jr, Xu-Monette ZY, Miranda AR, Fox P, Bassett RL, Castillo JJ, Beltran BE, 

de Boer JP, Chakhachiro Z, Ye D, Clark D, Young KH, Medeiros LJ. (2014) Breast 
implant-associated anaplastic large-cell lymphoma: long-term follow-up of 60 

patients. J Clin Oncol 32(2):114-20. doi: 10.1200/JCO.2013.52.7911, PMID: 
24323027  

Miranda RN, Lin L, Talwalkar SS, Manning JT, Medeiros LJ. (2009) Anaplastic large cell 
lymphoma involving the breast: a clinicopathologic study of 6 cases and review of the 

literature. Arch Pathol Lab Med 133(9):1383-90. doi: 10.1043/1543-2165-

133.9.1383, PMID: 19722744  

Miranda RN. (2014) Reply to A.E. Mazzucco. J Clin Oncol 32(21):2276-7. doi: 

10.1200/JCO.2014.55.8205, PMID: 24934777 

Montgomery-Goecker C, Fuda F, Krueger JE, Chen W. (2015) Immunophenotypic 

characteristics of breast implant-associated anaplastic large-cell lymphoma by flow 
cytometry. Cytometry B Clin Cytom 88(5):291-3. doi: 10.1002/cyto.b.21222, PMID: 

25581357  

Mulligan C, Salisbury E, Tschuchnigg M, Moradi P, Matthews A, Warrier S. (2014) ALK1-

Negative Anaplastic Large Cell Lymphoma of the Breast from a Nonprosthesis Cyst. 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
27 

 

Plast Reconstr Surg Glob Open 2(10):e238. doi: 10.1097/GOX.0000000000000201, 
PMID: 25426355  

Murphy S, Carroll S. (2013) Importance of histological analysis of seroma fluid, Aesthetic 
Plast Surg 37(1):187-8. doi: 10.1007/s00266-012-0007-y, PMID: 23288102   

Mychaluk J, Perignon D, Qassemyar Q, Gianfermi M, Sinna R. (2012) Breast implants and 
anaplastic large cell lymphoma: What do we know?. Ann Chir Plast Esthet 57(1):1-8. 

doi: 10.1016/j.anplas.2011.11.007, PMID: 22243720 

Nahabedian MY. (2011) Discussion: Anaplastic large cell lymphoma and breast implants: 

results from a structured expert consultation process. Plast Reconstr Surg  
128(3):640-2. doi: 10.1097/PRS.0b013e318221da82, PMID: 21865996  

Newman MK, Zemmel NJ, Bandak AZ, Kaplan BJ. (2008) Primary breast lymphoma in a 

patient with silicone breast implants: a case report and review of the literature. J Plast 
Reconstr Aesthet Surg 61(7):822-5. Review. PubMed PMID: 17509956. 

Newman MK, Zemmel NJ, Bandak AZ, Kaplan BJ. Qi Y, Li X, Zhao S, Han Y. (2014) Value of 
porous titanium alloy plates for chest wall reconstruction after resection of chest wall 

tumors. Asian Pac J Cancer Prev 15(11):4535-8., PMID: 24969880  

Nichter LS, Mueller MA, Burns RG, Stallman JM. (2012) First report of nodal marginal zone 

B-cell lymphoma associated with breast implants. Plast Reconstr Surg 129(3):576e-
578e. doi: 10.1097/PRS.0b013e3182419caa, PMID: 22374026   

Nissen T, Wynn R (2014) The clinical case report: a review of its merits and limitations. 

BMC Res Notes. 2014 Apr 23;7:264. doi: 10.1186/1756-0500-7-264. 

Orciani M, Sorgentoni G, Torresetti M, Di Primio R, Di Benedetto G. (2016) MSCs and 

inflammation: new insights into the potential association between ALCL and breast 
implants. Breast Cancer Res Treat 156(1):65-72. doi: 10.1007/s10549-016-3745-8, 

PMID: 26956974 

Ozkaya N, Grogg KI, Dogan A. (2016) Seroma-associated anaplastic large-cell lymphoma 

arising on the background of subcutaneous calcinosis: beyond breast implants. 

Histopathology 69:890-892. doi: 10.1111/his.13012., PMID: 27271483 

Palraj B, Paturi A, Stone RG, Alvarez H, Sebenik M, Perez MT, Bush LM. (2010) Soft tissue 

anaplastic large T-cell lymphoma associated with a metallic orthopedic implant: case 
report and review of the current literature. J Foot Ankle Surg 49:561-564.  

Park BY, Lee DH, Lim SY, Pyon JK, Mun GH, Oh KS, Bang SI. (2014) Is late seroma a 
phenomenon related to textured implants? A report of rare complications and a 

literature review. Aesthetic Plast Surg 38(1):139-45. doi: 10.1007/s00266-013-0232-

z, PMID: 24258224  

Parthasarathy M, Orrell J, Mortimer C, Ball L. (2013) Chemotherapy-resistant breast 

implant-associated anaplastic large cell lymphoma. BMJ Case Rep. pii: 
bcr2013201950. doi: 10.1136/bcr-2013-201950, PMID: 24285813  

Peters W. (2014) Update on anaplastic large cell lymphoma in women with breast implants. 
Plast Surg (Oakv) 22(4):267-9, PMID: 25535467   

Pinter-Brown LC. (2011) Discussion: A patient death attributable to implant-related primary 
anaplastic large cell lymphoma of the breast. Plast Reconstr Surg. 2011 128(3):122e-

123e. doi: 10.1097/PRS.0b013e318222bcc3. PMID: 21865984 

Popplewell L, Thomas SH, Huang Q, Chang KL, Forman SJ. (2011) Primary anaplastic large-
cell lymphoma associated with breast implants. Leuk Lymphoma 52(8):1481-7. doi: 

10.3109/10428194.2011.574755, PMID: 21699454  



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
28 

 

Rajabiani A, Arab H, Emami A, Manafi A, Bazzaz N, Saffar H. (2012) Anaplastic large cell 
lymphoma associated with breast implant: a case report. World J Plast Surg 1(1):46-

50, PMID: 25734044  

Ravi-Kumar S, Sanaei O, Vasef M, Rabinowitz I, Fekrazad MH. (2012) Anaplastic large cell 

lymphoma associated with breast implants. World J Plast Surg 1(1):30-5. PMID: 
25734041  

Roden AC, Macon WR, Keeney GL, Myers JL, Feldman AL, Dogan A. (2008) Seroma-
associated primary anaplastic large-cell lymphoma adjacent to breast implants: an 

indolent T-cell lymphoproliferative disorder. Mod Pathol 21(4):455-63. doi: 
10.1038/modpathol.3801024, PMID: 18223553 

Rupani A, Frame JD, Kamel D. (2015) Lymphomas Associated with Breast Implants: A 

Review of the Literature. Aesthet Surg J 35(5):533-44. doi: 10.1093/asj/sjv016. 
PMID: 26116741 

Sahoo S, Rosen PP, Feddersen RM, Viswanatha DS, Clark DA, Chadburn A. (2003) 
Anaplastic large cell lymphoma arising in a silicone breast implant capsule: a case 

report and review of the literature. Arch Pathol Lab Med 127(3):e115-8. PMID: 
12653596  

Santanelli di Pompeo F, Laporta R, Sorotos M, Di Napoli A, Giovagnoli MR, Cox MC, 
Campanale A, Longo B. (2015) Breast Implant-Associated Anaplastic Large Cell 

Lymphoma: Proposal for a Monitoring Protocol. Plast Reconstr Surg 136(2):144e-

151e. doi: 10.1097/PRS.0000000000001416., PMID: 26218387  

Santos-Briz A Jr, López-Ríos F, Santos-Briz A, De Agustín PP. (1999) Granulomatous 

reaction to silicone in axillary lymph nodes. A case report with cytologic findings. Acta 
Cytol 43(6):1163-5., PMID: 10578998  

Sathyanarayanan V, Lokesh KN, Lakshmaiah KC, Govind Babu K, Lokanatha D, Suresh Babu 
MC, Rao CR, Chennagiri P. (2014) Anaplastic lymphoma kinase (ALK) positive 

anaplastic large cell lymphoma (ALCL) of breast in a patient without a breast implant. 
Ann Saudi Med 34(6):551-4. doi: 10.5144/0256-4947.2014.551. PMID: 25971833  

Shiffman MA. (1998) Re: Breast implants and cancer. J Natl Cancer Inst 90(3):248-9. No 

abstract available. PMID: 9462686  

Singh E, Frost E, Morris EJ, Raza S. (2013) Anaplastic lymphoma masquerading as breast 

abscess in a patient with silicone implants. Breast J. 19(5):543-5. doi: 
10.1111/tbj.12161,PMID: 23848257 

Smith BK, Gray SS. (2014) Large B-cell lymphoma occurring in a breast implant capsule., 
Plast Reconstr Surg 134(4):670e-1e. doi: 10.1097/PRS.0000000000000535, PMID: 

25357072 

Smith TJ, Ramsaroop R. (2012) Breast implant related anaplastic large cell lymphoma 

presenting as late onset peri-implant effusion. Breast 21(1):102-4. doi: 

10.1016/j.breast.2011.07.007, PMID: 21840718  

Sørensen K, Murphy J, Lennard A, Wadehra V, Menon GK, Collis N. (2014) Anaplastic large 

cell lymphoma in a reconstructed breast using a silicone implant: a UK case report. J 
Plast Reconstr Aesthet Surg 67(4):561-3. doi: 10.1016/j.bjps.2013.09.015, PMID: 

24156878  

Srinivasa DR, Miranda RN, Kaura A, Francis AM, Campanale A, Boldrini R, Alexander J, Deva 

AK, Gravina PR, Medeiros LJ, Nast K, Butler CE, Clemens MW Global Adverse Event 
Reports of Breast Implant-Associated ALCL: An International Review of 40 

Government Authority Databases. Plast Reconstr Surg. 2017 May;139(5):1029-1039. 

doi: 10.1097/PRS.0000000000003233. 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
29 

 

Stone JL, Boost T. (2014) Cytological features of breast peri-implant synovial metaplasia., 
Acta Cytol 58(5):511-3. doi: 10.1159/000369054, PMID: 25402238 

Story SK, Schowalter MK, Geskin LJ. (2013) Breast implant-associated ALCL: a unique 
entity in the spectrum of CD30+ lymphoproliferative disorders. Oncologist 18(3):301-

7. doi: 10.1634/theoncologist.2012-0238, PMID: 23429741 

Swerdlow SH, Campo E, Pileri SA, Harris NL, Stein H, Siebert R, Advani R, Ghielmini M, 

Salles GA, Zelenetz AD, Jaffe ES. (2016) The 2016 revision of the World Health 
Organization classification of lymphoid neoplasms. Blood. 19;127(20):2375-90. doi: 

10.1182/blood-2016-01-643569. 

Talagas M, Uguen A, Charles-Petillon F, Conan-Charlet V, Marion V, Hu W, Amice J, De 

Braekeleer M. (2014) Breast implant-associated anaplastic large-cell lymphoma can be 

a diagnostic challenge for pathologists. Acta Cytol 58(1):103-7. doi: 
10.1159/000355861, PMID: 24281566 

Taylor CR, Siddiqi IN, Brody GS. (2013) Anaplastic large cell lymphoma occurring in 
association with breast implants: review of pathologic and immunohistochemical 

features in 103 cases. Appl Immunohistochem Mol Morphol 21(1):13-20, PMID: 
23235342  

Taylor KO, Webster HR, Prince HM. (2012) Anaplastic large cell lymphoma and breast 
implants: five Australian cases. Plast Reconstr Surg 129(4):610e-7e. doi: 

10.1097/PRS.0b013e3182450aae, PMID: 22456375 

Tebbetts JB. (2011) Diagnosis and management of seroma following breast augmentation: 
an update. Plast Reconstr Surg 128(1):17-25. doi: 10.1097/PRS.0b013e3182134aa3, 

PMID: 21289545 

Tebbetts JB. (2011) Discussion: A patient death attributable to implant-related primary 

anaplastic large cell lymphoma of the breast. Plast Reconstr Surg 128(3):119e-121e. 
doi: 10.1097/PRS.0b013e31822a6c6e, PMID: 21865983  

Tebbetts JB. (2011) Discussion: Managing late periprosthetic fluid collections (seroma) in 
patients with breast implants: a consensus panel recommendation and review of the 

literature. Plast Reconstr Surg 128(1):8-9. doi: 10.1097/PRS.0b013e31821f010f, 

PMID: 21701292 

Thompson PA, Prince HM. (2013) Breast implant-associated anaplastic large cell lymphoma: 

a systematic review of the literature and mini-meta analysis. Curr Hematol Malig Rep 
8(3):196-210. doi: 10.1007/s11899-013-0164-3. PMID: 23765424 

Tobinai K. (2011) Third annual forum on T-cell lymphoma. Expert Rev Anticancer Ther 
11(5):693-5. doi: 10.1586/era.11.33, PMID: 21554042  

Tvrdek M, Kletenský J, Svoboda S. (2001) Aplasia of the breast--reconstruction using a free 
tram flap. Acta Chir Plast 43(2):39-41., PMID: 11505708 

US FDA review indicates possible association between breast implants and a rare cancer. 

(2011) Expert Rev Med Devices 8(2):136. PubMed PMID: 21500383. 

Van der Veldt AA, Kleijn SA, Nanayakkara PW. (2009) Silicone breast implants and 

anaplastic large T-cell lymphoma JAMA 301(12):1227; author reply 1227. doi: 
10.1001/jama.2009.279, PMID: 19318650  

Van Diest PJ, Beekman WH, Hage JJ. (1998) Pathology of silicone leakage from breast 
implants. J Clin Pathol 51(7):493-7, PMID: 9797723  

Vase MØ, Friis S, Bautz A, Bendix K, Sørensen HT, d'Amore F. (2013) Breast implants and 
anaplastic large-cell lymphoma: a danish population-based cohort study. Cancer 



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
30 

 

Epidemiol Biomarkers Prev 22(11):2126-9. doi: 10.1158/1055-9965.EPI-13-0633, 
PMID: 23956025  

Wang SS, Deapen D, Voutsinas J, Lacey JV Jr, Lu Y, Ma H, Clarke CA, Weisenburger D, 
Forman SJ, Bernstein L. (2015) Breast implants and anaplastic large cell lymphomas 

among females in the California Teachers Study cohort. Br J Haematol. doi: 
10.1111/bjh.13779. PMID: 26456010  

Weathers WM, Wolfswinkel EM, Hatef DA, Lee EI, Hollier LH, Brown RH. (2013) Implant-
associated anaplastic large cell lymphoma of the breast: Insight into a poorly 

understood disease. Can J Plast Surg 21(2):95-8., PMID: 24431950  

Wong AK, Lopategui J, Clancy S, Kulber D, Bose S. (2008) Anaplastic large cell lymphoma 

associated with a breast implant capsule: a case report and review of the literature. 

Am J Surg Pathol 32(8):1265-8. doi: 10.1097/PAS.0b013e318162bcc1. PMID: 
18594466  

Wu D, Allen CT, Fromm JR. (2015) Flow cytometry of ALK-negative anaplastic large cell 
lymphoma of breast implant-associated effusion and capsular tissue. Cytometry B Clin 

Cytom. 88(1):58-63. doi: 10.1002/cyto.b.21178, PMID: 25044944  

Wu D, Allen CT, Fromm JR. (2014) Flow cytometry of ALK-negative anaplastic large cell 

lymphoma of breast implant-associated effusion and capsular tissue, Cytometry B Clin 
Cytom. doi: 10.1002/cytob.21178., PMID: 24976005  

Xu J, Wei S. (2014) Breast implant-associated anaplastic large cell lymphoma: review of a 

distinct clinicopathologic entity. Arch Pathol Lab Med 138(6):842-6. doi: 
10.5858/arpa.2013-0068-RS., PMID: 24878027 

Ye X, Shokrollahi K, Rozen WM, Conyers R, Wright P, Kenner L, Turner SD, Whitaker IS. 
(2014) Anaplastic large cell lymphoma (ALCL) and breast implants: breaking down the 

evidence. Mutat Res Rev 762:123-32. doi: 10.1016/j.mrrev.2014.08.002, PMID: 
25475421  

Yoon HJ, Choe JY, Jeon YK. (2015) Mucosal CD30-Positive T-Cell Lymphoproliferative 
Disorder Arising in the Oral Cavity Following Dental Implants: Report of the First Case. 

Int J Surg Pathol (8):656-61. doi: 10.1177/1066896915599059.  

Zakhary JM, Hamidian Jahromi A, Chaudhery S, Kim M. (2013) Anaplastic large cell 
lymphoma in the setting of textured breast implant: a call for patients and physicians 

education. J La State Med Soc 165(1):26-9, PMID: 23550394 

Zimmerman A, Locke FL, Emole J, Rosa M, Horna P, Hoover S, Dayicioglu D. (2015) 

Recurrent Systemic Anaplastic Lymphoma Kinase-Negative Anaplastic Large Cell 
Lymphoma Presenting as a Breast Implant-Associated Lesion. Cancer Control 

22(3):369-73., PMID: 26351895  

  



Final Scientific advice on the state of scientific knowledge regarding a possible connection between 
breast implants and anaplastic large cell lymphoma 

_________________________________________________________________________________ 

 

_____________________________________________________________________________________________
31 

 

 

ANNEX I - Evaluation of the papers identified through literature search  

 
In this Annex are listed the papers identified through literature search, using Pub-Med and 

Find-eR and the evaluation made by the SCHEER. 

 
 

Annex I literature 
review.docx

 

https://ec.europa.eu/health/sites/health/files/scientific_committees/scheer/docs/scheer_o_007_a1.pdf
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ANNEX II - Evaluation of the papers received during the call for information 

  

In this Annex are listed the papers received via the “call for information”, which was 
published on June 14th, 2016 and closed on 20 November 2016 and the evaluation made by 

the SCHEER.  
 

Annex II Call for 
information.docx

 

 

 

https://ec.europa.eu/health/sites/health/files/scientific_committees/scheer/docs/scheer_o_007_a2.pdf
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