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Anaplastic Large Cell Lymphoma (ALCL) In Women with Breast 
Implants:  Preliminary FDA Findings and Analyses 

 

Executive Summary 

Reports in the scientific community have suggested a possible association between anaplastic 

large cell lymphoma (ALCL) and breast implants.  In this document we summarize the scientific 

data the FDA used to assess the possible association.  It represents our current understanding, 

based on the published scientific literature on ALCL in women with breast implants and 

information gathered through the FDA‟s contact with other regulatory authorities, scientific 

experts, and breast implant manufacturers.  The document includes the FDA‟s analyses of the 

data and steps we plan to take to better understand and characterize the possible association.   

 

Although ALCL is extremely rare, the FDA believes that women with breast implants may have 

a very small but increased risk of developing this disease in the scar capsule adjacent to the 

implant.  Based on available information, it is not possible to confirm with statistical certainty 

that breast implants cause ALCL.  At this time, data appear to indicate that the incidence of 

ALCL is very low, even in breast implant patients.  Currently it is not possible to identify a type 

of implant (silicone versus saline) or a reason for implant (reconstruction versus aesthetic 

augmentation) associated with a smaller or greater risk.   

 

The FDA is interested in learning more about the actual incidence of ALCL in women with 

breast implants, the characteristics of breast implants that might increase the risk of ALCL, and 

the pathological characteristics and clinical features of ALCL in women with breast implants.  

To this end, FDA is collaborating with the American Society of Plastic Surgeons to establish a 

registry of cases of women with breast implants who have been diagnosed with ALCL. 

 

Health care providers should be aware ALCL in women with breast implants is a very rare 

condition; when it occurs, it has been identified most frequently in patients undergoing implant 

revision operations for late onset, persistent seroma.  The FDA does not recommend prophylactic 

breast implant removal in patients without symptoms or other abnormalities.  Current 

recommendations are described below.  As we learn more about ALCL in women with breast 

implants, these recommendations may change.   

 

 Consider the possibility of ALCL when you have a patient with late onset, persistent peri-

implant seroma.  In some cases, patients presented with capsular contracture or masses 

adjacent to the breast implant. If you have a patient with suspected ALCL, refer her to an 

appropriate specialist for evaluation.   When testing for ALCL, collect fresh seroma fluid and 

representative portions of the capsule and send for pathology tests to rule out ALCL.  

Diagnostic evaluation should include cytological evaluation of seroma fluid with Wright 

Giemsa stained smears and cell block immunohistochemistry testing for cluster of 

differentiation (CD) and Anaplastic Lymphoma Kinase (ALK) markers.    
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 Report all confirmed cases of ALCL in women with breast implants to the FDA.  In some 

cases, the FDA may contact you for additional information.  The FDA will keep the 

reporter‟s and the patient‟s identity confidential. 

 

 Develop an individualized treatment plan in coordination with the patient‟s multi-disciplinary 

care team.  Because of the small number of cases worldwide and variety of available 

treatment options, there is no single defined consensus treatment regimen. 

Some researchers have suggested that breast implant-associated ALCL may represent a new 

clinically entity with less-aggressive (indolent) behavior (Li, 2010; Miranda et al, 2009; 

Thompson et al, 2010).  Because of the small number of cases and the short median duration of 

follow-up, the FDA believes it is premature to draw conclusions regarding the prognosis of 

ALCL in women with breast implants.   

 

Because the risk of ALCL appears very small, FDA believes that the totality of evidence 

continues to support a reasonable assurance that FDA-approved breast implants are safe and 

effective when used as labeled.   
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Purpose 

This document summarizes the scientific data that the Food and Drug Administration (FDA) 

used to assess the possible association between breast implants and anaplastic large cell 

lymphoma (ALCL).  It represents our current understanding, based on the published scientific 

literature on ALCL in women with breast implants and information gathered through the FDA‟s 

contact with other regulatory authorities, scientific experts, and breast implant manufacturers.  

The document includes the FDA‟s analyses of the data and steps the FDA plans to take to better 

understand and characterize the possible association.  Although ALCL is extremely rare, the 

FDA believes that women with breast implants may have a very small but increased risk of 

developing this disease. 

 

 

Overview 

Anaplastic large cell lymphoma (ALCL) is a rare type of non-Hodgkin lymphoma (NHL), a 

cancer involving the cells of the immune system.  According to the Surveillance, Epidemiology, 

and End Results (SEER) Program of the National Cancer Institute, approximately 1 in 500,000 

women is diagnosed with ALCL in the United States each year. ALCL in the breast is even more 

rare; approximately 3 in 100 million women per year in the United States are diagnosed with 

ALCL in the breast (Altekruse et al., 2010).    

 

ALCL is characterized by abnormal growth of T-lymphocytes (T-cells) and strong expression of 

a protein, cytokine receptor CD30.  ALCL can involve many parts of the body, including the 

lymph nodes and skin.  There are currently two major variants of ALCL recognized in the 

literature, one of which expresses the protein anaplastic lymphoma kinase (ALK-positive) and a 

second which does not (ALK-negative). 

 

Reports in the scientific community have suggested a possible association between ALK-

negative ALCL and silicone and saline-filled breast implants. In a thorough review of scientific 

literature published from January 1997 through May 2010, the FDA identified 34 unique cases of 

ALCL in women with breast implants throughout the world.  The FDA‟s adverse event reporting 

systems also contain 17 reports of ALCL in women with breast implants.  Additional cases have 

been identified through the FDA‟s contact with other regulatory authorities, scientific experts, 

and breast implant manufacturers.  In total, the FDA is aware of approximately 60 case reports of 

ALCL in women with breast implants worldwide.  The exact number is difficult to verify 

because reports from regulatory agencies and scientific experts often duplicate those found in the 

scientific literature.  

 

According to the American Society of Plastic Surgeons, nearly four million breast implant 

procedures were performed in the United States from 1998 – 2009.  The total number of implants 

worldwide is estimated to be between 5-10 million. 

 

Although the total number of ALCL cases in women with breast implants is extremely low, it is 

higher than would be expected from the SEER data alone.  Furthermore, these cases seem to 

follow fairly consistent patterns, including the close proximity of the ALCL to the breast 

http://seer.cancer.gov/csr/1975_2007/
http://seer.cancer.gov/csr/1975_2007/
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implants and the type of tumor pathology.  Because of this, the FDA believes that women with 

breast implants may have a very small but increased risk of developing ALCL in the scar capsule 

adjacent to the implant.  Because the risk of ALCL appears very small, FDA believes that the 

totality of evidence continues to support a reasonable assurance that FDA-approved breast 

implants are safe and effective when used as labeled.   

 

 

Review of the Literature   

Methods 

The FDA‟s formal analysis of the published scientific literature involved searching PubMed, 

Embase, Web of Science, Cambridge Scientific Abstracts (CSA), EBSCO, and BIOSIS for 

published papers and abstracts about ALCL and breast implants.  The search criteria were 

tailored to the indexing terms and search engines for the specific databases searched.  Abstracts 

(or titles if an abstract was unavailable) of retrieved references were screened for relevance, and 

references cited in the resulting publications were evaluated to identify any additional ALCL 

case reports or epidemiologic studies. 

  

The databases, search criteria and number of references retrieved are summarized in Appendix 

A.   

Case Studies 

In the scientific literature from January 1, 1997 through May 21, 2010, the FDA identified a total 

of 18 published reports involving 37 patients with breast implants and ALCL.  With the 

duplicates removed, the FDA analysis included 34 unique cases.   

 

Of the 34 cases, the median time from breast implant placement to ALCL diagnosis was 8 years, 

with a range from 1 year to 23 years.  Most patients were diagnosed when they sought medical 

treatment for implant-related symptoms such as persistent seromas, capsular contractures, or 

peri-implant masses warranting breast implant revision operations.  In each case, lymphoma cells 

were found in the effusion fluid (seroma) surrounding the implant, in the fibrous capsule, or 

within a peri-implant mass.  Typically, there was no invasion beyond the fibrous capsule into the 

breast parenchyma.   

 

Figure 1 illustrates the location of the reports of ALCL adjacent to the breast implant.   
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Figure 1.  Presence of ALCL cells in close proximity to a breast implant.  In most cases, the 

ALCL cells were found in the effusion fluid (seroma) surrounding the implant or contained 

within the fibrous capsule.  ALCL is lymphoma, a type of cancer involving cells of the immune 

system.  It is not cancer of the breast tissue, and typically, invasion of the lymphoma beyond the 

fibrous capsule into the breast parenchyma was not observed.  Modified from Thompson et al, 

(2010). 

 

 

ALCL has occurred in women who received implants for both reconstruction and aesthetic 

(sometimes also referred to as cosmetic) augmentation and in women with both silicone and 

saline-filled breast implants. Of the 34 cases, 11 patients received implants for breast 

reconstruction, 19 patients received implants for breast augmentation, and four patients had no 

reason for implant reported.  Twenty-four patients had silicone-filled breast implants, seven had 

saline-filled breast implants, and three patients had no fill type reported.  Only four cases 

included information about the texture of the breast implant surface; all four of these cases 

involved textured-surface implants.  Based on this and the other available information, FDA 

believes that at this time, it is not possible to identify if a specific type of breast implant is 

uniquely associated with ALCL.  

 

Summary characteristics of the 34 cases of breast implant associated ALCL are shown in table 1.  

Additional information for each individual case can be found in Appendix B. 
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Table 1.  Characteristics of 34 Unique Cases of ALCL in Women 

with Breast Implants 

 

Age (years) 

Median  51 

Range  28-87 

No age specified 8 

 

Type of Implant 

Silicone 24 

Saline 7 

No implant type 

specified 
3 

 

Texture of 

Implant 

Textured 4 

Smooth 0 

No surface texture 

specified 
30 

 

Time from 

Implant to 

ALCL 

Diagnosis 

(years) 

Median 8 

Range 1-23 

No time to 

diagnosis 

specified 

11 

 

Reason for 

Implant 

Reconstruction 11 

Augmentation 19 

No reason  

specified 
4 

 

 

Consistent with an ALCL diagnosis, the CD30 status was positive in all 29 of the reports that 

included this information.  However, unlike ALCL cases in the rest of the body that can be either 

ALK-positive or ALK-negative, the 26 reports of ALCL in women with breast implants that 

included ALK status were all ALK-negative. 

 

Treatment was reported for 20 patients.  Most had the implants removed, and some went on to 

receive treatment with radiation and/or chemotherapy.  Overall, the outcomes appeared to be 

more favorable than would typically be expected for systemic ALCL.  Outcomes were reported 

for 19 cases.  Of these, 14 patients had no evidence of disease at last follow-up.  However, most 

cases were diagnosed with early stage disease, and follow-up on many cases was limited. At 

present, it cannot be determined if these patients have a different prognosis than patients who 

present with ALCL at other sites unassociated with breast implants.     
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Epidemiological Studies 

In the scientific literature from January 1, 1997 through May 21, 2010, the FDA identified three 

epidemiologic papers that discussed ALCL in women with breast implants. There were no 

prospective cohort studies that evaluate the association between breast implants and ALCL.  

We identified one case-controlled study by de Jong et al. (2008).  This paper suggested an 

association between breast implants and ALCL. However, the authors noted that “the absolute 

risk is exceedingly low due to the rare occurrence of ALCL of the breast.”   

In this individually matched case-control study, de Jong and colleagues searched a population-

based nationwide pathology database in the Netherlands for all patients with lymphoma in the 

breast diagnosed between 1990 and 2006.  Cases were defined as women with a histologically 

confirmed diagnosis of primary ALCL in the breast. Controls, identified from the same database 

and selected for each case, consisted of 3 to 7 women who had histologically confirmed 

diagnoses of primary lymphoma in the breast other than ALCL.  Cases were matched for age at 

diagnosis (+/- 5 years) and year of diagnosis (+/- 2 years).  Pathology reports were reviewed for 

all controls, and questionnaires were sent to the treating physicians of all cases and controls to 

collect information on medical history (including previous malignancies, staging results, 

presence of breast prostheses and mammography results). 

A total of 11 women with ALCL were selected as cases in the study, five of whom had breast 

implants.  An additional 47 women with lymphomas of the breast other than ALCL were 

selected as controls.  

Using sophisticated statistical methodology (conditional logistic regression analysis), the authors 

estimated the odds ratio of ALCL associated with breast implants to be 18.2 (95% CI 2.1-156.8).  

In other words, the odds of having a breast implant were 18.2 times higher in ALCL patients 

than in the control lymphoma patients. 

 

While the study concluded that the probability of developing ALCL was greater in women with 

breast implants compared to those without, uncertainties regarding the initial case classifications 

impact the interpretation of the findings.  For example, in this study three patients (one with 

breast implants and two control cases) had bilateral breast involvement at the time of this study, 

and the two controls experienced distant nodal involvement.  Therefore it is not clear whether 

these controls were indeed primary breast lymphomas.  Furthermore, one of the 5 ALCL patients 

with breast implants in this investigation developed ALCL within a year after implantation – a 

timeframe considered by some to be too short to cause the development of ALCL.  
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Brinton (2007) studied the relationship of silicone breast implants to cancer at other sites and 

observed that the majority of cases of lymphoma in patients with breast implants have emerged 

either in the breast, in the periprosthetic capsule, or in proximity to the implant.  The report 

pointed out that in the general population, breast lymphomas are a rare disease entity and that 

most are of B-cell origin.  In contrast, nearly every case of lymphoma among breast implant 

patients has been of T-cell phenotype and ALCL in particular.   

Brinton also noted several methodological issues that limit the ability to interpret the clinical data 

and large scale epidemiologic studies of breast implants and cancer.  The paper explains that the 

small number of patients in cancer studies has limited the ability to study rare diseases, such as 

ALCL and lymphomas in general, as well as the ability to conduct subgroup analyses to 

adequately evaluate the effect of different characteristics of breast implants such as surface 

texture and surgical technique.  In the paper, Brinton also identifies other methodological issues 

including short follow-up times, the inability to adjust for potential confounders when comparing 

cancer rates in epidemiologic studies with the general population, and the types of controls 

selected in cohort studies for comparison to women with breast implants.  

Lipworth, Tarone, and McLaughlin (2009) reviewed five long-term follow up studies of women 

with aesthetic breast implants.  Their analyses included over 43,000 women.  In this review, the 

authors reported 48 observed incident cases of Non-Hodgkin‟s Lymphoma compared with 53.9 

cases expected, resulting in a standardized incidence ratio (SIR) of 0.89.  They observed no cases 

of primary breast lymphomas.  Although this analysis indicates a lower risk of lymphoma in 

women with breast implants, it has two weaknesses that make it less informative for estimating 

the likelihood of a relationship between ALCL and breast implants.  First, all the studies 

reviewed in this paper began following patients more than 30 years ago (from 1953 to 1974), but 

ALCL was not identified in the literature until 1985 (Stein et al). Second, the number of women 

studied and their duration of follow-up were not sufficient to exclude a very rare relationship 

between breast implants and ALCL.   

 

Other Study Observations 

Some researchers have suggested that ALK-negative, breast implant-associated ALCL may 

represent a new clinically entity with non-aggressive (indolent) behavior (Li, 2010; Miranda, 

2009, Thompson et al, 2010).  In the scientific literature, 19 reports of ALCL cases in women 

with breast implants included information on ALCL recurrence or the development of systemic 

lymphoma.  Of these, 14 patients remained free of disease during the follow-up period (Roden, 

2008).  Only 14 of the 34 cases in the literature reported the duration of follow-up.  In these 

patients, the average follow-up was about 12 months, with a range from 1 month to 108 months.  

Furthermore, outcomes for these patients may have been reported to be less aggressive than for 

other ALCL cases because most of the patients were diagnosed with early stage ALCL.  Because 

of the small number of cases and the short median duration of follow-up, the FDA believes it is 

premature to draw conclusions regarding the prognosis of ALCL in women with breast implants.   
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Summary of Key Findings 

 

1.  There is a possible association between breast implants and ALCL. 

 

Based on the published case studies and epidemiological research, the FDA believes that there is 

a possible association between breast implants and ALCL.  Based on available data, the 

incidence of ALCL, even in breast implant patients, appears to be very low.   

 

However, despite the low total number of reported cases, certain factors suggest the occurrence 

of ALCL in patients with breast implants may not be coincidence.  If ALCL in women with 

breast implants were due only to chance, one would expect for it to occur with similar frequency 

in all parts of the breast.  Instead, ALCL is usually located in the region immediately surrounding 

the breast implant.  Furthermore, the vast majority of primary breast lymphomas reported in 

patients without breast implants are of the B-cell phenotype (Domchek, 2002).  In contrast, 

ALCL is a T-cell lymphoma, suggesting the observation may be more than chance (Miranda, 

2009). 

 

2.  At this time, it is not possible to identify a specific type of implant associated with a lower or 

higher risk of ALCL. 

 

We do not have enough information to determine if a specific type of implant (silicone versus 

saline) or reason for implant (reconstruction versus aesthetic augmentation) is associated with a 

smaller or greater risk.  Brody et al. (2010) noted that to date, when the implant type has been 

identified, ALCL has been found more frequently in association with breast implants having a 

textured outer shell rather than a smooth outer shell.  However, most of the ALCL cases reported 

in breast implant patients failed to include information about the texture of the shell.  Therefore 

the FDA cannot determine whether ALCL may be found more or less frequently in women with 

textured breast implants than in women with smooth breast implants.     

 

3.  There is uncertainty about the true cause of ALCL in women with breast implants.  

 

Based on available information, it is not possible to confirm with statistical certainty that breast 

implants cause ALCL. Because ALCL is so rare, even in breast implant patients, a definitive 

study would need to collect data on hundreds of thousands of women for more than 10 years.  

Even then, causality may not be conclusively established.   

 

FDA is interested in learning more about the actual incidence of ALCL in women with breast 

implants, the characteristics of breast implants that might increase the risk of ALCL, and the 

pathological characteristics and clinical features of ALCL in women with breast implants. 

 

To gather additional information about ALCL in women with breast implants, FDA is 

establishing a registry in collaboration with the American Society of Plastic Surgeons and other 

experts in the clinical and scientific communities.   
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Recommendations for Health Care Providers 

 

Health care providers should be aware that ALCL has been found in the peri-implant area of 

some women with breast implants.   

 

ALCL is a very rare condition; when it occurs, it has been most often identified in 

patients undergoing implant revision operations for late onset, persistent seroma.  Because it is so 

rare and most often identified in patients with late onset of symptoms such as pain, lumps, 

swelling, or asymmetry, it is unlikely that increased screening of asymptomatic patients would 

change their clinical outcomes.  The FDA does not recommend prophylactic breast implant 

removal in patients without symptoms or other abnormality.   

 

Current recommendations are described below.  As the FDA learns more about ALCL in patients 

with breast implants, these recommendations may change.   

 

 Consider the possibility of ALCL when you have a patient with late onset, persistent peri-

implant seroma.  In some cases, patients presented with capsular contracture or masses 

adjacent to the breast implant. If you have a patient with suspected ALCL, refer her to an 

appropriate specialist for evaluation.  When testing for ALCL, collect fresh seroma fluid and 

representative portions of the capsule and send for pathology tests to rule out ALCL.  

Diagnostic evaluation should include cytological evaluation of seroma fluid with Wright 

Giemsa stained smears and cell block immunohistochemistry testing for cluster of 

differentiation (CD) and Anaplastic Lymphoma Kinase (ALK) markers.   

 Report all confirmed cases of ALCL in women with breast implants to the FDA.  In some 

cases, the FDA may contact you for additional information.  The FDA will keep the 

reporter‟s and the patient‟s identity confidential. 

 

 Develop an individualized treatment plan in coordination with the patient‟s multi-disciplinary 

care team.  Because of the small number of cases worldwide, there is no defined consensus 

treatment regimen.  

 

 

FDA Activities 

 

The FDA recently published a safety communication to inform health care providers and the 

public about a possible association between breast implants and ALCL.   

 

The FDA continues to evaluate available information to understand the nature and possible 

factors contributing to ALCL in women with breast implants.  As part of this evaluation, FDA 

searched its adverse event reporting systems for reports received between January 1, 1995 and 

December 1, 2010, including information submitted by manufacturers as part of their required 

post-approval studies.  This search identified 17 reports of possible ALCL in women with breast 

implants.  The significance of these reports is difficult to establish because relevant information 
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is often absent or unconfirmed, including clinical and pathology findings, breast implant type 

and duration, and location of possible ALCL in the body.  The FDA is following up on these 

reports to obtain further information from the manufacturers.  At present, the FDA has 

determined that at least six of these reports are duplicates of the cases described in the “Review 

of Literature” section above, and two of the reports have been determined to be non-ALCL 

lymphomas.  

 

In order to gather additional information to better characterize ALCL in women with breast 

implants, the American Society of Plastic Surgeons (ASPS) and other experts in the clinical and 

scientific communities have agreed to pursue a collaboration with FDA to develop a registry of 

women with breast implants and ALCL.  While the details of the collaboration are being 

developed, the FDA is advising health care providers to evaluate breast implant patients with 

suspected ALCL according to the recommendations above and to report findings on confirmed 

ALCL cases to the FDA.  The FDA has also reminded breast implant manufacturers of their 

requirement to report confirmed cases.  The FDA will update the public as new information is 

obtained and evaluated.  

 

In an effort to ensure that patients receiving breast implants are informed of the possible link 

between ALCL and breast implants, the FDA will be working with breast implant manufacturers 

in the coming months to update their product labeling materials for patients and providers. 

 

 

How to Report Information to the FDA 

If you are a health care provider and you have identified ALCL in breast implant patients, please 

file a voluntary report through MedWatch, the FDA‟s Safety Information and Adverse Event 

Reporting Program online at https://www.accessdata.fda.gov/scripts/medwatch/medwatch-

online.htm or at 1-800-332-1088. 

To help us learn as much as possible about ALCL in women with breast implants, please specify: 

 

 The term “ALCL Case Report” in section B5 (Describe Event, Problem or Product Use 

Error) of the MedWatch form  

 Patient age, gender, race/ethnicity 

 ALCL diagnosis: date of diagnosis, anatomic site of ALCL, whether ALCL was primary 

in this site and pathologically confirmed 

 Clinical presentation  

 Detailed pathology findings 

 Breast implant exposure: date implanted, brand and type of implant (saline or silicone-

filled), type of implant surface (smooth or textured), complications, length of time from 

implant insertion, and history of subsequent revision surgeries 

 Treatment(s) the patient received 

 Name, contact information and medical specialty of reporter 

 

All reports to the FDA are strictly confidential and protect individual patient privacy. 

https://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.htm
https://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.htm
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Glossary of Terms as Used in this Document 

 

 

Absolute Risk:  The chance that a particular event will occur within a specified population. 

 

ALCL:  Anaplastic Large Cell Lymphoma, a rare type of T-cell non-Hodgkin lymphoma. 

 

Anaplastic Lymphoma Kinase (ALK):  A protein marker that is present in some ALCLs.  

 

Capsular Contracture:  A tightening of the fibrous capsule surrounding a breast implant, one of 

the most common complications of breast implant surgery.   

 

CD30:  A cell membrane protein that is associated with ALCL.  The cluster of differentiation 

(CD) is a way to identify molecules present on the surface of white blood cells. 

 

Effusion Fluid:  Fluid surrounding a breast implant, contained within the fibrous capsule.  Also 

referred to as seroma. 

 

Fibrous Capsule:  The scar tissue that the body forms around a breast implant or other type of 

implant in the body. 

 

Lymphoma The general term for a group of cancers that originates in the lymphatic system. 

 

Parenchyma:  Breast tissue. 

 

Peri-Implant Mass:  A dense growth in the area near a breast implant. 

 

Prophylactic:  A preventative measure, something undertaken in order to reduce risk. 

 

Relative Risk:  The ratio of the chance of a disease developing among members of a population 

that are exposed to some factor compared to a group that has not been exposed to the factor. 

 

SEER Program (Surveillance, Epidemiology, and End Results Program):  National Cancer 

Institute‟s collection of cancer statistics. 

 

Seroma:  Fluid surrounding a breast implant, contained within the fibrous capsule.  Also referred 

to as effusion fluid. 

 

T-lymphocyte (T-cell):  A type of white blood cell (lymphocyte) that develops in the thymus. 
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Appendix A 

Literature Review Methods 

 

The initial screening identified 55 unique citations or abstracts published between 1995 and May 

21, 2010. Full articles were obtained for the relevant papers. Review of these papers identified 18 

published case reports of patients with breast implants who were diagnosed with ALCL, one 

epidemiologic study of ALCL, one review of the epidemiologic literature, one editorial about the 

epidemiologic studies of ALCL, and a number other references that either duplicated reports of 

ALCL cases or were not specific to ALCL.  Duplicate reports and references not specific to 

ALCL were removed. Finally, references cited in the resulting publications were evaluated to 

identify any additional ALCL case reports or epidemiologic studies. None were identified.  The 

table below gives the details of the databases, search terms, and resulting references in the 

literature review. 

 

 

Literature Review Methods 

Database  Name Search Criteria Number of 
References 
Retrieved 

PubMed
 

 

(Variations on the term 

“implant” were used in order to 

include all relevant papers.) 

 

breast AND (implant OR implants OR 

implant* OR implantation OR 

prosthesis OR prosthes* OR 

endoprosthes*) AND lymphoma*   --- 

did not limit at all to publication years 

or language 

75 

Embase 

 

(Embase thesaurus terms were 

used in this search)
  

 

„breast endoprosthesis'/exp AND 

('large cell lymphoma'/exp OR 

'lymphoma'/exp) 

 

33 

Web of Science  breast AND (implant* OR prosthes* 

OR endoprosthes*) AND lymphoma* 

 

Years searched:  1899 to present for 

Science Citation Index, 1898 to 

present for Social Science Citation 

Index database 

 

94 
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Literature Review Methods (continued) 

Database  Name Search Criteria Number of 
References 
Retrieved 

Cambridge Scientific Abstracts 

(CSA) Databases (Natural 

Science collection excluding 

MEDLINE databases as used in 

Pubmed above) 

 

breast AND lymphoma* AND 

(Implant* OR prosthes* OR 

endoprosthes*) 

 

36 

Databases in EBSCOhost 

search: 

Academic Search Complete  

1887 to present; CINAHL 

(Cumulative Index to Nursing 

and Allied Health Literature)-

1981 to present; International 

Pharmaceutical Abstracts - 1970 

to present;  Science and 

Technology Collection - 1900 

to present 

 

breast AND lymphoma* AND 

(implant* OR prosthes* OR 

endoprosthes*)   

27 

BIOSIS 2007 to present breast AND (implant* OR prosthes* 

OR endoprosthes*) AND lymphoma*  

 

16 
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Appendix B 

Detailed Characteristics of 34 Published Cases of ALCL in Women with 
Breast Implants 

(data not available for cells that are empty) 

 

 

 

 Case 

Reason 

for 

Implant 

Age 

Implant 

to ALCL 

Diagnosis 

(years) 

Presentation 

(breast) 

Capsule 

Involved 
ALK-1 

Li, 2010 1 R 58 5.5 seroma + - 

Sahoo, 2003 2 A 33 14 seroma + - 

Alobeid, 2009 3 R 68 16 
peri-implant 

mass 
+ - 

Gualco, 2009 4 A 28 6 mastitis + - 

Miranda, 

2009 

5 R 63 8 seroma  - 

6 A 40 9 
peri-implant 

mass 
 - 

7  65  seroma + - 

deJong, 2008 

8 A 53 1  + - 

9 
 

A 
49 23  + - 

10 A 43 13  + - 

11 A 29 3  + - 

12 A 38 13  + - 

Bishara, 2009 13 R 66 7 
capsular 

contraction 
+ - 

Keech, 1997 14 A 41 5 
mass 

(non-specified) 
+  

Fritzsche, 

2006 
15 R 72 16 skin ulceration  - 

Gaudet, 2002 

16 R 87 8 seroma + - 

17 R 50 9 
subcutaneous 

nodules 
 - 

Newman, 

2008 
18 A 52 14 

seroma, mass 

(non-specified) 
+  

Olack, 2007 19 R 56 7 seroma + - 
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 Case 

Reason 

for 

Implant 

Age 

Implant 

to ALCL 

Diagnosis 

(years) 

Presentation 

(breast) 

Capsule 

Involved 
ALK-1 

Roden, 2008 

20 R 45 7 seroma  - 

21 R 59 3 seroma + - 

22 A 34 4 seroma + - 

23 A 44  seroma  - 

Wong, 2008 24 A 40 19 
capsular 

contraction 
+ - 

Farkash, 2009 25 R 54 17 seroma + - 

*Popplewell, 

2004 

26 A   
mass 

(non-specified) 
  

27 A   
mass 

(non-specified) 
  

28 A   
mass 

(non-specified) 
  

29 A   
mass 

(non-specified) 
  

30 A   
mass 

(non-specified) 
  

31 A   seroma   

*De Peralta, 

2009 ** 

 

32     + - 

33     + - 

*Mora, 2009 34  56  
peri-implant 

mass 
 - 

 

*denotes abstract only; R=reconstruction; A=aesthetic augmentation (cosmetic);  

**Three of the cases reported by De Peralta (2009) appeared to be duplicates to two cases 

reported by Miranda (2009) and one by Gualco (2009). 


