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PERTINENT IMPLANT HISTORICAL 
LANDMARKS

The first pair of silicone gel–filled implants 
were inserted in 1962 (published in 1963).1 Their 
dimethylsiloxane shells were permeable to the 
lower molecular weight oils within the gel, which 
diffused through the envelope (bleed) into the 
breast parenchyma, axillary nodes, and surround-
ing tissue, producing multiple benign granulo-
mas. Capsular contracture rates were very high. In 
1983, a layer of diphenyl siloxane was sandwiched 
into the shell wall, and adding a more cohesive 

gel produced an almost complete barrier to dif-
fusion (Fig. 1, above, left). Contracture rates were 
lower with this design, but not eliminated. The 
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Background: The first silicone breast implant was inserted in 1962. In 1997, 
the first case of anaplastic large cell lymphoma (ALCL) in association with a 
silicone breast implant was reported. The authors reviewed 37 articles in the 
world literature reporting on 79 patients and collected another 94 unreported 
cases as of the date of submission.
Methods: The world literature was reviewed. Missing clinical and laboratory infor-
mation was solicited from the authors and treating physicians. As several different 
specialties were involved, information was not in one place. Many (but not all) 
authors and treating physicians were responsive, resulting in incomplete data.
Results: ALCL lesions first presented as late peri-implant seromas, a mass attached 
to the capsule, tumor erosion through the skin, in a regional node, or discovered 
during revision surgery. The clinical course varied widely from a single positive 
cytology result followed by apparent spontaneous resolution, to disseminated treat-
ment-resistant tumor and death. There was no preference for saline or silicone fill 
or for cosmetic or reconstructive indications. Where implant history was known, 
the patient had received at least one textured-surface device. Extracapsular dissem-
ination occurred in 18 cases; nine of those were fatal. Histochemical markers were 
primarily CD-30+ and Alk-1−. Other markers occurred at a lower frequency. Risk 
estimates ranged from one in 500,000 to one in 3 million women with implants.
Conclusion: Breast implant–associated ALCL is a novel manifestation of site- 
and material-specific lymphoma originating in a specific scar location, pre-
senting a wide array of diverse characteristics and suggesting a multifactorial 
cause. (Plast. Reconstr. Surg. 135: 695, 2015.)
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attempted solution, in 1987, was to mimic the 
apparent contracture resistance of one brand of 
polyurethane sponge–coated implants (discontin-
ued in the United States in 1990, but still popular 
in other countries), by texturing the shell surface.

Currently, there are three major U.S. Food 
and Drug Administration–approved implant man-
ufacturers marketing in the United States—Aller-
gan (Allergan is used generically to include the 
Inamed, McGhan, and CUI companies, whom they 
acquired and whose texturing is the same or simi-
lar to Allergan’s), Mentor, and Sientra, each using 
different texturing processes. Allergan uses a “salt 
elution” process. The finished shell is dipped into 
liquid silicone, coated with salt crystals, redipped, 
and cured. The outer layer is then hand abraded 
to expose the salt, which is rinsed away. The result-
ing microscopic, fragile walled surface pits permit 
tissue ingrowth for attachment and rotational 

stability (Fig. 1, below, left). Other manufacturers 
worldwide have patented variations of surface 
texturing processes generally designed for attach-
ment. Removal of a well-attached Allergan device 
will leave embedded silicone surface particles in 
the capsule, disrupting the implant’s textured 
surface2 (Fig. 1, below, right). Mentor Corp. uses 
a stamping technique, producing relatively thick, 
irregular pillars, a mirror image of the pits on 
the surface of polyurethane devices (Fig. 1, above, 
right). This design is thought to not integrate into 
the scar. However, two of the three Mentor cases in 
this study were reported to have silicone particles 
in the capsule. Sientra makes implants that use a 
proprietary gas expansion process; these implants 
were newly approved in 2012. The pits are finer 
and mostly do not firmly attach to the capsule.

Fig. 1. (Above, left) Scanning electron microscopic cross-section of smooth-surface implant (original magnification, 
× 25) (A-1, outer coat of dimethyl siloxane; A-2, central barrier layer of diphenyl siloxane; A-3, inner base of dimethyl 
siloxane). (Above, right) electron microscopic photograph of Mentor textured shell surface (original magnification, 
× 25); averaging 40- to 100-μm-high and 30- to 150-μm-wide. (Below, left) electron microscopic photograph shows 
unused allergan textured shell surface (original magnification, × 25); averaging 600 to 800 μm in diameter and 150 
to 200 μm in depth. (Below, right) electron microscopic photograph of allergan textured shell surface (original mag-
nification, × 25), retrieved after explantation.
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BREAST IMPLANTS AND ALCL
Primary lymphoma of the breast reportedly 

constitutes 0.4 to 0.5 percent of all breast malignan-
cies, almost all of them of less aggressive B-cell ori-
gin.3 A Surveillance, Epidemiology, and End Results 
query notes an incidence of primary breast anaplas-
tic large cell lymphoma (ALCL) to be only three 
per 100 million per year in the United States, with 
a 75 percent mortality.4 In 1997, Keech and Creech 
reported the first case of ALCL in a patient with 
a McGhan textured saline implant presenting ini-
tially as a 2-cm mass with diffuse involvement of the 
capsule. After total capsulectomy, the implant was 
replaced and followed by chemotherapy and radia-
tion therapy. The patient was reportedly tumor-free 
2 years later5 (Fig. 2). Subsequently, small series and 
isolated case reports of ALCL arising in the implant 
capsule have appeared, often in the pathology 
and oncology literature.5–38 Occasionally, the same 
patient was included in more than one report, as 
these series usually originated from referral centers 
where a few patients sought further care.

A population-based, nationwide pathology 
database in The Netherlands reported by de Jong 
et al.6 identified five patients with breast ALCL 
who had cosmetic augmentation with textured 
silicone implants. Two were from Allergan and 
three were from European manufacturers using 
their own patented variations for surface textur-
ing. A nested case control analysis was reported to 
have an estimated odds risk of implant-associated 
ALCL of 18.2 (95 percent CI, 2.1 to 156.8) (i.e., 
the odds of a woman with implants getting ALCL 
were 18.2 times that of controls). Surveillance, 
Epidemiology, and End Results program data, 
representing approximately 28 percent of the 
U.S. population, show between zero and 10 such 
cases annually from 2000 to 2011 out of well over 
10 million women with breast implants, just in the 
United States. The U.S. Food and Drug Adminis-
tration is quoted as stating that this “should not 
be of major concern to patients as the absolute 
risk remains very low due to the extreme rarity of 
breast ALCL.”38

Fig. 2. Gross appearance of a breast implant lymphoma–involved pocket. (Above, left) Seroma cosmetic augmentation. 
(Above, right) Seroma reconstructed breast. (Below, left) Débris laden implant capsule. (Below, right) lymphoma-lined 
scar capsule.
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METHODS
Google, PubMed, Embase, and EBSCO were 

searched for newly reported cases. Most of the early 
literature was written from a pathology perspec-
tive, with limited details regarding the device and 
other clinical data. Acquisition of the full history 
was challenging, as multiple independent physi-
cians were typically involved in the diagnosis and 
care, with one location rarely housing the entire 
patient record. Each corresponding author was 
contacted to direct us to other involved caregivers, 
who were then approached for further informa-
tion and records. Some were unwilling or unable 
to respond, often citing institutional Health Insur-
ance Portability and Accountability Act restrictions 
or difficulty locating older records. Many of the 
more recent cases were reported when first discov-
ered immediately following completed workups.

Plastic surgeons, pathologists, and oncologists 
were alerted to the diagnosis at meeting presenta-
tions and journal articles, leading to the discovery of 
older unpublished cases and their device histories. 
Thus, the data were incomplete in some categories. 
The numbers reported in our results represent 
the most current totals known for each data point. 
Privacy was observed by the reporters with patient 
permissions or redacted identifiers. The anony-
mous patients’ multiple records were collated and 
checked for duplication by matching age, loca-
tion, and other clinical and pathologic information 
(Table 1). This study was granted a Health Insur-
ance Portability and Accountability Act waiver.

RESULTS
Thirty-seven reports from the world literature 

were reviewed,5–37 documenting 79 cases. Another 

94 cases were received from colleagues worldwide. 
In every case in this series, where the implant his-
tory was known, there was at least one textured 
device involved. Current estimates suggest that 20 
to 40 of implant patients have had one or more 
revision operation for size change, malposition, 
rupture, contracture, or staged postmastectomy 
reconstruction.38–40 The original implant may or 
may not have been replaced with a new one of 
the same or different design, fill, shell properties, 
and/or manufacturer and the capsule may or may 
not have been partially or totally removed. The 
tissue expanders used in postmastectomy recon-
structions are usually similarly textured for rota-
tional stability. When the expanders are replaced 
with a permanent implant, the capsules are not 
removed, often leaving embedded silicone par-
ticles behind (Fig. 1, below, right). Only 23 of the 
published reports from non–plastic surgeons doc-
umented the details of the implant itself, and they 
rarely described the implant history. The College 
of Pathologists has listed breast implants and tis-
sue expanders on their “exempt from submission” 
list. Capsule tissue is not even mentioned.41

Clinical Presentation and Outcomes
In addition to information from the published 

cases, we were able to obtain implant and expander 
histories for 127 of the cases from authors and 
colleagues. All but four of the 127 patients (three 
Mentor and one polyurethane) whose device his-
tory was known had at least one implant or tissue 
expander with the “lost salt” texturing or similar 
attachment process. Three patients had received 
both Allergan and Mentor implants, with the 
inciting device indeterminate. One case was from 
Sientra. Two unpublished reports of patients with 

Table 1. ALCL Demographics and Numerical Data (where known)

Country Company Implant Fill Presentation Indication Side

United States, 112 Allergan*, 97 Saline, 48 Seroma, 104 Cosmetic, 75 Left, 52
Australia, 20 Mentor, 3 Silicone, 61 Mass, 11 Reconstruction, 62 Right, 89
France, 9 Mentor and

Allergan, 3
Polyurethane, 4 Seroma and mass, 11 Bilateral, 5

Canada, 5 Sientra, 1 Skin erosion, 3 Reconstruction, 
tumor side, 57

Holland, 5 PIP†, 5 Axillary notes, 8 Reconstruction, 
opposite side, 5

Britain, 9 Nagor, 3 At surgery, 6
Brazil, 4 Disseminated, 10
New Zealand, 3
Iran, 2
Italy, 2
Israel, 1
Denmark, 1
*Allergan is used generically to include the McGhan and Cox companies, which were acquired by Allergan and whose texturing is the same or similar.
†The French-made implant PIP (Poly Implant Prothèse; also sold as Rofil) was illegally filled with industrial grade silicone and inserted in an 
estimated 300,000 or more women worldwide. The company is in bankruptcy and the owner has been jailed.
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breast ALCL and only smooth implants were 
located. As in all of the other cases, the tumor 
arose in the capsule, and both of these patients’ 
tumors presented within the breast parenchyma 
remote from the capsule without abnormality in 
the implant pocket; they may be presumed to be 
primary tumors in the breast, with questionable 
relationship to the implants.

No cases were identified before 1986, before 
surface-textured shells became available, but 
ALCL was not identified as an entity by the World 
Health Organization until 1985,42–44 suggesting 
the possibility of some unrecognized cases before 
the textured era. However, there is no evidence to 
support this conjecture. Lipworth et al.45 reviewed 
five long-term studies involving over 43,000 
women with cosmetic implants spanning the time 
before and after onset of texturing and found no 
lymphomas of the breast. Deapen et al. reported 
on 3500 cosmetic patients all collected before 
1981. A 37-year follow-up produced 11 lympho-
mas but none in the breast.46,47

Unlike primary breast ALCL, these tumors 
arose from the implant scar capsule. The most 
common presenting sign was late onset (4 months 
to 25 years; median, 9.3 years after implantation) of 
a significant, often dramatic swelling of the breast 
from peri-implant fluid. Time from symptom onset 
to treatment ranged from 1 month to 2 years, with 
a surprising number of women not seeking care 
for many months (Fig. 3). Treatment delay did not 
appear to increase the risk of spread. Most patients 
reported that the swelling merely caused discom-
fort rather than true pain. Nine cases presented 
as a mass adherent to the scar envelope, all with at 

least some associated fluid (Fig. 4, B), and six were 
found serendipitously during surgical revision for 
severe contracture. Three patients who underwent 
reconstruction presented with ulceration at the 
breast perimeter (Fig. 5). In three patients, the 
presenting symptom was a regional adenopathy, 
leading to discovery of ALCL in the capsule. 

Technically, a lesion restricted to the capsule 
should be termed a “lymphoproliferative disorder.” 
“Malignancy” should be reserved for metastatic 
lesions. Although these findings were generally 
true for most patients, there was an extremely 
broad spectrum of presentation and course, rang-
ing from five women with just a few tumor cells in 
a single positive seroma aspirant and no further 
tumor found, to rapid onset in 10 women, with 
treatment resistance and rapid demise of nine 

Fig. 3. Number of newly diagnosed patients per year (where 
date is known) through June 1, 2014. Fig. 5. Gross appearance of tumor eroding through the skin.

Fig. 4. Magnetic resonance imaging scan of alcl-involved 
breast. (A) implant shell and capsule. (B) Small seroma. (C) pal-
pable tumor. (Reproduced with permission from Keech, Ja, 
creech, BJ. anaplastic T-cell lymphoma in proximity to a saline 
filled breast implant. Plast Reconstr Surg. 1997;100;554–555, with 
permission from Williams & Wilkins) (labels added).
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from disseminated disease.48 The tenth patient was 
near death but rallied after treatment. She remains 
tumor-free at 2 years.10 The patients with minimal 
involvement may represent a sampling error, as the 
lesion does not always involve the entire envelope 
and/or may be sparse in the fluid. Tumor cells 
were usually found in both the fluid and the cap-
sule but occasionally were seen in only one or the 
other. In every case where the complete implant 
history was known, the patient had received at 
least one textured surface device. Three patients 
had a history of sprue,9,35 which has a known mod-
est increased risk for lymphoma—usually abdomi-
nal (marginal zone lymphoma, mucosa-associated 
lymphoid tissue–type) and three had been treated 
previously for Hodgkin lymphoma. None of these 
six patients’ tumors spread beyond the capsule. 
Usually, the initial impression from frozen sec-
tion was carcinoma, with the definitive diagnosis 
revealed following histochemical analysis.

The fluid associated with ALCL tended to be 
cloudy and debris filled, or varying from clear 
amber to a white or yellowish creamy fluid, often 
initially mistaken for infection (Fig. 4). Routine 
cultures were always negative; however, no attempts 
had been made in these cases to evaluate for bio-
film organisms. B symptoms (night sweats, fatigue, 
and weight loss) were reported in only five of the 
10 patients with disseminated disease. Lesions 
were confined to the capsule in 155 patients, and 
eight patients had local metastases, axillary and/or 
mediastinal. One patient presented with a seventh 
nerve palsy from an intracranial lesion.6 Those 
who died all initially presented with full-blown dis-
seminated disease, including enlarged fluid- and/
or debris-filled capsules. Our data do not confirm 
the speculation of several authors that cases pre-
senting as palpable tumors were necessarily more 
aggressive, as only four of the patients who died 
presented with a mass. Note that the original case 
described by Keech and Creech presented with a 
mass, but her outcome was positive,5 and the cases 
presenting as adenopathy had no breast symptoms.

In three cases where the tumor was excised 
incompletely and no therapy was given, there have 
been no known recurrences to date; however, two 
have been lost to follow-up, which may possibly 
represent spontaneous regression. Recurrence 
was reported to have occurred in another three 
patients, but it is not known whether the capsule 
was excised completely.7 Only three patients dem-
onstrated invasion of the breast parenchyma itself.7 
Interestingly, associated cutaneous lymphoid 
papuloses (Fig. 6), large cell lymphoma involving 
the ipsilateral chest and breast skin, were seen in 

five patients (Fig. 7). The aggressive microscopic 
appearance of the cells and similar immunophe-
notype and cytokine profile, the mostly benign 
clinical course of both ALCL and cutaneous T-cell 
lymphoma, and the cellular similarities suggest 
a relationship and speculation toward a possible 
genetic predisposition.49–52

Formerly, cases in which the tumor was 
restricted to the capsule received full courses of 
chemotherapy and/or radiotherapy. As the indo-
lent nature of the lesions restricted to the capsule 
became apparent, most oncologists are now rec-
ommending only close follow-up for this group 
after total capsulectomy, reserving further ther-
apy for possible recurrence.51 All of the patients 
with only regional dissemination responded to 
oncologic therapy. Those who died as a result of 
disseminated disease had rapid downhill courses 
despite all therapeutic attempts.

Pathology and Cell Culture
Thirty-six specimens submitted from colleagues 

were reexamined to confirm reported immunohis-
tochemical results (ALK-1− and CD30+). Other T-cell 
markers occurred at a lower frequency. B-cell mark-
ers (CD20, CCD79a, and PAX5) were performed in 
a few cases, and all were reported as negative. Of the 
13 specimens in which T-cell gene rearrangement 
studies were performed, 12 were reported as posi-
tive for monoclonality. B-cell (immunoglobulin H) 
rearrangements were also seen in the samples of 
four cases that were shown to be clonal in origin. In 
our samples, silicone particles were sparsely seen in 
only four of 11 samples. As sampling is necessarily 
random, if there is no obvious lesion, the biopsy 
specimen may have come from an area of nonat-
tachment of the implant.53

Fig. 6. lymphomatoid papulosis of the breast. photograph 
courtesy Dr. Marshal Kadin. Not associated with a breast implant 
but presented for information only.
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Four fresh tissue samples provided by col-
leagues were cultured successfully, thus establish-
ing T-cell breast lymphoma (TLBR) cell culture 
lines (TLBR-1 to TLBR-3). Characterization of 
the TLBR cell lines showed them to be interleu-
kin-2 dependent; have high expression of CD30, 
survivin, and Notch 1; and to be monoclonal in 
origin with nearly triploid karyotypes (Fig. 7). 
Inhibitors of Notch1, survivin, and other trans-
duction signals showed increased expression in 
these lymphomas. These TLBR cell lines will facil-
itate the testing of new therapies, including the 
use of anti-CD30 antibody therapy now approved 
for Hodgkin disease54,55 (Fig. 5).

STAT3 is a transcription factor and oncogene 
with a critical role in cell proliferation. A mutated 
version is characteristically seen in strongly CD30+ 
and ALK− lymphoproliferative disorders of the 
skin and other T-cell lymphomas. It was expressed 
in all four ALCL cultured tissue samples.56

Hu et al.,59 in a preliminary study, found a vari-
ety of biofilm organisms including Gram negative 
bacteria with an increase in T-cell response in both 
humans and implanted pigs. They speculate that 
these findings “may point to an as yet unproven 
causative association between chronic bacterial 
biofilm infection and the genesis of this rare 
malignancy.” As biofilm has been ubiquitous from 
the beginning of breast implantation this would 

be, at best, one of the components of a multifacto-
rial etiology.57

Demographics
The demographics are also unusual. Currently, 

there are only two Asians, one Native American, 
but no known cases in African American women. 
Implants are as popular or possibly more so in China, 
Europe, and Brazil, yet only 26 cases were found in 
the Eurozone, with a larger population than the 
United States, despite the awareness generated by 
the recent implant scandal in France (Table 1). Swe-
den, Finland, and Denmark have excellent implant 
registries, with Denmark only recently reporting one 
case.59,60 This may represent a lack of awareness or 
reporting, which is seemingly unlikely, as the charac-
teristics of this entity have been widely publicized in 
meetings in the Western world and in the plastic sur-
gery, pathology, and oncology literature internation-
ally. Both France and Britain have also established 
lymphoma registries. Counterintuitively, manufac-
turers estimate that 70 to 80 percent of implants 
sold in North America are smooth, whereas 70 to 80 
percent sold in Europe are textured.61

DISCUSSION
The rarity of this lesion precludes confirma-

tion of cause with statistical certainty and suggests 

Fig. 7. T-cell breast lymphoma (TLBR) cell lines as models for breast implant–associated alcl. (Left) Wright-Giemsa staining of cytospin 
specimens of the TlBR-1, -2, and -3 cell lines demonstrates large anaplastic cells with prominent nucleoli, abundant cytoplasm with 
prominent Golgi zones, and multinucleated giant cells (original magnification, × 400). (Right) Gene expression of the TlBR cell lines 
compared with normal donor T cells for apoptosis regulating and tumor suppressor genes as determined by quantitative reverse-
transcriptase polymerase chain reaction. Mean fold change in gene expression is shown with standard error of the mean (*p < 0.05).



702

Plastic and Reconstructive Surgery • March 2015

a multifactorial inflammatory cause. Although 
many of the patient data are incomplete, we 
believe there is enough information to character-
ize this tumor and theorize certain etiologic con-
siderations. No cases were located from the early 
pre–textured implant era, even where volumes of 
silicone gel migrated into the breast parenchyma, 
surrounding tissues, and regional nodes, produc-
ing multiple granulomas. None were found in 
patients with documented smooth devices only. 
These observations suggest a probable chronic 
inflammatory cause. Implant capsules are rich in 
Th17 T cells,61 which are associated with inflamma-
tion as part of the cellular immune system. They 
are abundant in the implant capsule, more so in 
textured than in smooth,62 and are similarly pres-
ent in cutaneous T-cell lymphoma. This supports 
the hypothesis that breast implant–associated 
ALCL is related to cutaneous ALCL with respect 
to behavior, morphology, immunophenotype, and 
cytokine profile as speculated by Kadin et al.50

Paradoxically, in contrast to this conjecture of 
the rough surface as a cause in the breast capsule, 
Oppenheimer64 found that smooth surfaced for-
eign bodies implanted in animals were sarcogenic, 
whereas rough or irregular surfaces did not gen-
erate tumors (Oppenheimer effect). There is an 
extensive literature confirming Oppenheimer’s 
finding in laboratory animals, raising questions 
about the relevance of animal experiments for 
this lesion.65,66

When silicone wrist bone, finger, and toe 
joint prosthetic replacements are abraded against 
rough bone edges, they particulate, producing 
a florid local synovitis. Particles may occasion-
ally migrate to the axillary nodes, resulting in an 
inflammatory lymphadenopathy. There are three 
reports of nodal lymphomas, all B-cell varieties, 
treated by adenectomy and therapy.67,68 Other for-
eign body–related chronic inflammation–associ-
ated lymphoma reports were all the less aggressive 
B-cell lesions.

Sarcomas are the most common malignan-
cies associated with orthopedic68 materials, simi-
larly attributed to abrasion debris from metal or 
polyethylene wear particulation. Softer materials 
such as mesh generally stimulate the less malig-
nant B-cell lymphomas.69–71 The specificity of 
this tumor’s unique occurrence exclusively in 
the breast capsule, the implant surface charac-
teristics, the unusual demographics, and the few 
associated ipsilateral cutaneous T-cell lymphoma 
lesions suggest a site-specific, material-specific, 
multifactorial cause initiated by textured surface 
silicone implants. This also supports speculation 

of a possible genetic predisposition as suggested 
for cutaneous T-cell lymphoma. One exception is 
a literature report of an implant-associated non-
breast T-cell tumor, surprisingly, in the scar overly-
ing a tibial orthopedic plate.72

CONCLUSIONS
Implant-associated ALCL appears to be a new, 

distinct entity with a multifactorial cause and the 
first known presentation of large cell lymphoma 
arising in scar tissue. This report is a collation of 
the currently known spectrum of this extremely 
rare disorder with an attempt to fashion a cohesive 
etiologic theory from the disparate available infor-
mation about its multiple unique properties and 
behavior. The clinical presentation varies widely, 
from benign characteristics of an indolent lym-
phoproliferative disorder to a fulminant, malig-
nant, treatment-resistant demise. The common 
factors appear to be the texturing of the silicone 
breast implant surface, suggesting a site- and mate-
rial-specific chronic inflammatory cause, and the 
demographics, associated skin lesions, and tissue 
culture results suggesting a possible rare genetic 
predisposition. Biofilm organisms may also play a 
role. It appears to be unrelated to the implant fill 
material or cosmetic versus reconstructive indica-
tions. What remains to be resolved is why a pre-
sumed etiologic factor of chronic irritation or 
inflammation in the breast implant milieu results 
in ALCL, whereas elsewhere it is manifested by the 
less aggressive B lesions. For most patients, the dis-
ease is limited to the scar envelope, a lymphopro-
liferative lesion with a much more indolent course 
than the cellular morphology would suggest. The 
tumor is not time dependent in that it can arise 
within months or up to 25 years after implanta-
tion, and delay from first symptoms to treatment 
in most patients does not seem to alter the course 
of the disease. A careful staging evaluation should 
dictate the appropriate treatment plan. Although 
the fluid and scar capsule usually appear abnor-
mal, they can seem grossly normal and therefore 
it is recommended that all fluid and capsule tissue 
from patients with seromas should be submitted 
for analysis. Recently, it has been suggested that if 
the tumor is restricted to the capsule, only bilateral 
implant removal with total capsulectomies should 
be considered with close follow-up, and without 
oncologic treatment. Multiagent chemotherapy 
(cyclophosphamide, hydroxydaunorubicin, vin-
cristine, and prednisone) with or without radia-
tion has been successful for local extracapsular 
involvement, but even high-dose stem cell infusion 
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by means of marrow transplantation in patients 
with aggressive disseminated disease was successful 
in only one of the 10 patients. Finally, we hope that 
the College of Pathologists would consider remov-
ing breast implants and tissue expanders from 
their exempt from submission list and document 
the manufacturer, size, fill, surface characteristic, 
and batch number as noted on most devices.

Garry S. Brody, M.D., M.Sc.
Division of Plastic Surgery
Keck School of Medicine

University of Southern California
1510 San Pablo St., #415
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