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Purpose

Brel:ast implant-associated anaplastic large-cell lymphoma (BI-ALCL) is a rare type of T-cell lym-
phoma that arises around breast implants. The optimal management of this disease has not been
established. The goal of this study is to evaluate the efficacy of different therapies used in patients
with BI-ALCL to determine an optimal treatment approach.

Patients and Methods

In this study, we applied strict criteria to pathologic findings, assessed therapies used, and con-
ducted a clinical follow-up of 87 patients with BI-ALCL, including 50 previously reported in the
literature and 37 unreported. A Prentice, Williams, and Peterson model was used to assess the rate
of events for each therapeutic intervention.

Results

The median and mean follow-up times were 45 and 30 months, respectively (range, 3 to 217 months).
The median overall survival (OS) time after diagnosis of BI-ALCL was 13 years, and the OS rate was
93% and 89% at 3 and 5 years, respectively. Patients with lymphoma confined by the fibrous capsule
surrounding the implant had better event-free survival (EFS) and OS than did patients with lymphoma
that had spread beyond the capsule (P = .03). Patients who underwent a complete surgical excision
that consisted of total capsulectomy with breast implant removal had better OS (P=.022) and EFS (P=
.014) than did patients who received partial capsulectomy, systemic chemotherapy, or radiation
therapy.

Conclusion
Surgical management with complete surgical excision is essential to achieve optimal EFS in patients
with BI-ALCL.

J Clin Oncol 34:160-168. © 2015 by American Society of Clinical Oncology

Administration published a safety communication
that cautioned women with breast implants about
the increased risk of developing BI-ALCL in the

Approximately 450,000 breast implants are placed
annually for cosmetic or reconstructive purposes
in the United States, and an estimated 10 million
women worldwide have breast implants.' The
first case of breast implant—associated anaplastic
large-cell lymphoma (BI-ALCL) was reported in
1997,> and subsequent clinicopathologic and
epidemiologic studies have shown that BI-ALCL is
a distinct entity.”* In 2011, the US Food and Drug
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fluid or capsule surrounding the implant and
encouraged the reporting of new occurrences.’
BI-ALCL is a rare disease; de Jong et al® esti-
mated an annual incidence of BI-ALCL of 0.1 to
0.3 per 100,000 women with implants. In recent
years, however, the number of cases of BI-ALCL
reported in the literature has greatly increased,
which suggests that this disease was under-
diagnosed in the past.
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Fig 1. Pathologic T staging. (A and B)
T1: lymphoma cells confined to the
effusion or a layer on the luminal side of
the capsule; (C and D) T2: lymphoma
cells superficially infiltrate the luminal
side of the capsule. Arrows indicate the
areas of invasion; (E and F) T3: clusters
or sheets of lymphoma cells infiltrate
into the thickness of the capsule; and (G
and H) T4: lymphoma cells infiltrating
beyond the capsule, into the adjacent
soft tissue or breast parenchyma. Left
column, hematoxylin and eosin stain; right
column, CD30 immunohistochemistry;
magnification, X100.

Limited observations suggest that patients with BI-ALCL often
have clinically indolent disease, but there is a subset of patients
reported who had progressive disease that sometimes resulted in
death, which suggests a broader disease spectrum.” A number of
therapeutic approaches for patients with BI-ALCL have been
reported in the literature, highlighting a lack of consensus and
the need for definition of the optimal treatment of patients with
BI-ALCL.

In this study, we collected data from 87 patients with BI-ALCL
who had complete pathologic and staging information, data on
therapies used, and clinical follow up. The goal of this study was to
assess the efficacy of various therapeutic modalities on disease
outcome.

PATIENTS AND METHODS

Study Design

This study was approved by the institutional review board of The
University of Texas MD Anderson Cancer Center. BI-ALCL was defined as a
T-cell lymphoma that is associated with a breast implant, composed of
large, pleomorphic cells that uniformly expressed CD30 and lacked
anaplastic lymphoma kinase (ALK) expression or genetic abnormalities
involving ALK at chromosome 2q23. The tumor begins on the luminal
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surface of the fibrous capsule surrounding the implant and may show
varying degrees of infiltration of the capsule, the surrounding soft tissue, or
the breast parenchyma. Patients with ALCL confined to the skin of the
breast (ie, cutaneous ALCL) were excluded. Rare patients with widespread
ALK-negative ALCL with a breast mass that did not involve the fibrous
capsule around an implant were also excluded.

This study included 37 unpublished occurrences of BI-ALCL that
had complete clinical, therapeutic, and follow-up data. In addition, a
literature search was performed for all reports of BI-ALCL worldwide
published between January 1997 and December 2014. Corresponding
authors of all published cases of BI-ALCL were contacted to contribute
clinical information, pathology slides, and treatment and follow-up
data, and the slides were reviewed to confirm the diagnosis of BI-ALCL
(Fig 1).>*

Patients were staged at the time of presentation by using the Ann
Arbor system.® In addition, we designed a surgical and pathologic staging
system for BI-ALCL modeled after the American Joint Committee on
Cancer TNM system for staging solid tumors (Fig 2; Table 1).”

For this study, limited surgery was defined as partial capsulectomy,
implant removal or replacement, or excisional biopsy of the capsule or
mass. Complete surgery was defined as breast implant removal and total
capsulectomy with complete excision of any associated mass and negative
margins on final pathologic evaluation. Clinical follow-up data, including
details of adjuvant therapy and dates of events after any therapeutic
intervention, were collected. Details of chemotherapy agents and number
of cycles administered, as well as radiation therapy details, were also
obtained.

© 2015 by American Society of Clinical Oncology 161


http://www.jco.org

Clemens et al

Fig 2. This TNM system was modeled after
the American Joint Committee on Cancer TNM
staging system for solid tumors.

Table 1. Proposed TNM Staging for Breast Implant-Associated Anaplastic
Large-Cell Lymphoma

TNM or Stage Designation Description
T: tumor extent

T1 Confined to effusion or a layer on luminal

side of capsule

T2 Early capsule infiltration

T3 Cell aggregates or sheets infiltrating the capsule

T4 Lymphoma infiltrates beyond the capsule
N: lymph node

NO No lymph node involvement

N1 One regional lymph node (+)

N2 Multiple regional lymph nodes (+)
M: metastasis

MO No distant spread

M1 Spread to other organs/distant sites
Stage

1A TINOMO

1B T2NOMO

IC T3NOMO

1A TANOMO

1B T1-3N1TMO

1 T4N1-2MO

I\ TanyNanyM1
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Statistical Analysis

Because the patients received a number of therapies for their
diseases, either concurrently or sequentially, traditional methods of
presenting outcome oversimplify the clinical picture. Therefore, for this
study, we divided therapies into one of four categories: limited surgery,
complete surgery, systemic chemotherapy, or radiation therapy. For
event-free survival (EFS), an event included lymphoma persistence,
recurrence, progression, relapse, or death. EFS was calculated from the
time of therapeutic intervention to the time of an event or last clinical
follow-up. Overall survival (OS) was calculated from the time of
diagnosis of BI-ALCL to death or last follow-up. Patients who were alive
or had no event at last follow-up were censored. The EFS and OS
probabilities were estimated by the Kaplan-Meier product-limit
method.'® The log-rank test was used to compare survival among
the subgroups. We used a Prentice, Williams, and Peterson model to
assess the effect of treatment on EFS."' P < .05 was considered sig-
nificant, and all tests were two sided. Analyses were performed using
SAS 9.3 (SAS Institute, Cary, NC) and R software (The R Foundation for
Statistical Computing, Boston, MA).

RESULTS

Study Group

The study group of 87 patients was derived from a search of
the literature and from unpublished BI-ALCL occurrences. From a
total of 91 patients with BI-ALCL identified in PubMed, we
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obtained complete clinical data and follow-up data for 50 patients.
This study also included 37 patients with unpublished data culled
from many participating institutions. The pathologic findings of all
87 patients were centrally reviewed; these patients were included in
this analysis of OS and EFS.>**'*"*> The remaining 41 patients had
incomplete data and were excluded from analysis.

The clinical and pathologic features of these 87 patients are
summarized in Table 2. All patients were women, and the median
age was 54 years (range, 28 to 87 years). The median interval from
implantation to diagnosis of BI-ALCL was 8 years (range, 2 to 25
years). Fifty-two patients (59.8%) presented with an effusion
around the implant (so-called seroma), 17 patients (19.5%) had a
breast mass and effusion, 15 patients (17.2%) had a breast mass,
and three patients (3.5%) had neither. Fifty-seven patients (65.5%)
had lymphoma confined by the fibrous capsule, and 30 patients
(34.5%) had lymphoma infiltration beyond the capsule. Axillary
lymph nodes were positive for lymphoma in 13 (14.9%) of 87
patients, either at the time of diagnosis or subsequently. The
median clinical follow-up time was 30 months (mean, 45 months;
range, 3 to 217 months).

Therapy

Because many of the patients received two or more therapeutic
interventions, there were a total of 207 therapeutic interventions.
Forty-three patients underwent limited surgery; 74 patients, complete
surgical excision; 51 patients, systemic chemotherapy; and 39 patients,
radiation therapy. Details of chemotherapy regimens and the number
of cycles administered are shown in Table 2. The most common
chemotherapy regimen used was cyclophosphamide, doxorubicin,
vincristine, and prednisolone. Although some patients achieved a
complete remission with chemotherapy alone, 29% of these patients
experienced relapse or other events, which suggests that systemic
chemotherapy alone was insufficient in a substantial number of
patients. Among the 51 patients who received systemic chemotherapy,
six (54.5%) of 11 patients without concomitant complete surgical
excision had events. Furthermore, nine (22.5%) of 40 patients who
received chemotherapy and complete surgical excision had events; all
events occurred before the patients underwent a complete surgical
excision. Thirty-five patients received only complete surgical excision
without chemotherapy or radiation therapy, and four (11.4%) of these
patients had events.

For the entire study group, the OS rate was 94% and 91% at 3
and 5 years, respectively, and the 3-year and 5-year EFS rates were
both 49%. Complete surgical excision prolonged OS (P < .001)
and EFS (P < .001) compared with the other therapeutic inter-
ventions. Eventually, 74 patients underwent a complete surgical
excision, and only four patients (5%) had events. The product-limit
method was used to estimate the EFS after each treatment approach,
because many patients received several therapies. The EFS and OS
curves by the type of therapy and staging (cumulative incidence rates
at 1, 3, and 5 years) are shown in Figs 3A and 3B. Patients who had
complete surgical excision had better OS than did patients who did
not have complete surgical excision (P <.001, log-rank test).

Of 87 patients, 46 had events, which included six
deaths.*'*»'®?®2> The clinicopathologic features, therapy, and
cause of death of these six patients is summarized in Appendix
Table Al (online only). The age of patients at diagnosis ranged
from 43 to 63 years. The indications for implants were cosmetic in
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four patients and were reconstruction for breast cancer in two
patients. All patients had tumors that arose in the capsule around
the breast implant. The size of tumors was available in 3 patients
and ranged from 1.2 to 7 cm and in two patients the tumor was
referred to as large and voluminous but without quantification,
and no information was available for the last patient. At diagnosis,
two patients had stage I disease and four had stage II disease. One
patient had a tumor biopsy and five patients had limited surgery,
such as implant removal or partial capsulectomy; all experienced
relapse of disease. Patient 4 had complete capsulectomy 1 year
later and did not receive adjuvant therapy; this patient was free
of disease for 120 months when she was diagnosed with fol-
licular lymphoma and, a few months later, diffuse large B-cell
lymphoma; staging of the bone marrow revealed large B-cell
lymphoma and chronic lymphocytic leukemia. The cause of
death of the patient was widespread diffuse large B-cell lym-
phoma. None of the other five patients received complete
resection of the tumor or complete capsulectomy. Patient 5 did
not receive adjuvant therapy and died as a result of respiratory
failure secondary to mediastinal adenopathy, tracheal narrow-
ing, and pleural effusion 28 months after diagnosis.”® The other
four patients received chemotherapy and radiation therapy; all
experienced recurrences and progression of disease, with the
bulk of disease in the mediastinum, chest wall, and pleural
effusion areas. Other affected areas were lymphadenopathy in
axilla, supraclavicular, internal mammary, and peritracheal
regions. Patients 2 and 6 also had pulmonary infiltrates. The
time of death from diagnosis among patients who died as a result
of ALCL ranged from 7 to 38 months. Thus, the five patients who
died with BI-ALCL had disease confined to the breast or had
local extension to the chest wall, pleura or mediastinum, and
lung (in two patients), but no evidence of disseminated ALCL.

Prognosis by Stage

The probability of having events after various therapeutic
interventions was analyzed separately by stage. Because more than
80% of the occurrences were Ann Arbor stage I, this system was not
adequately refined to divide patients into multiple prognostic
groups. Because BI-ALCL appears to progress locally, similar to a
solid tumor, we examined whether a newly proposed TNM staging
system for BI-ALCL would be more prognostic. The EFS curves
with this TNM staging system are shown in Figure 3E. Patients with
stage I disease had better EFS than did those with higher stages (P =
.003). To estimate the effect of stage on EFS, we applied the
Prentice, Williams, and Peterson model. By using the TNM staging
system, the rate of events was 2.6-fold higher for stage II disease
and was 2.7-fold higher for stage III disease compared with stage I
disease.

The event rates by pathologic stage were compared for the
different therapeutic approaches (Table 3). Among 43 patients who
had limited surgery (not complete excision), the event rates were
not different among the different pathologic stages (P = .44).
Among the 74 patients who had complete surgical excision, the rate
of events was 14.3% for patients with T4 stage and was 0% for
patients with T1 and T2 stages (P <.001). Among the 51 patients
who received systemic chemotherapy, the rate of events was
60% for patients with T4 stage and was 13.3% for patients with T1
stage (P < .001). Among the 39 patients who had radiation

© 2015 by American Society of Clinical Oncology 163
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Table 2. Clinicopathologic Features of Patients With Breast Implant-—
Associated Anaplastic Large-Cell Lymphoma

Patients With BI-ALCL

Clinical Feature

Age, years
Median 54
Range 28-87
Laterality
Right 46 (52.9)
Left 37 (42.5)
Bilateral 4 (4.6)
Reason for initial implantation
Cosmetic 51 (58.6)
Breast cancer reconstruction 36 (41.4)
Type of implant (n = 81)
Silicone 40 (49.4)
Saline 41 (50.6)
Texture of implant (n = 48)
Purely textured 45 (93.7)

Purely smooth 0 (0)

Both smooth/textured 3(2.3)
Interval to lymphoma diagnosis, years
Median 8
Mean 9.1
Range 2-25
Clinical presentation
Effusion only 52 (59.8)
Mass only 15 (17.2)
Effusion and mass 17 (19.5)
No mass, no effusion 3(3.4)
T stage
T1 31 (35.6)
T2 11 (12.6)
T3 14 (16.1)
T4 30 (34.5)
N stage
0 74 (85.1)
1 13 (14.9)
Ann Arbor stage at presentation
IE 74 (86.2)
IE 13 (13.8)
TNM stage at presentation
1A 31 (35.6)
1B 10 (11.5)
IC 12 (13.8)
1A 22 (25.3)
1B 4 (4.6)
1l 8(9.2)
v 0 (0)
Chemotherapy (n = 51)
CHOP 44 (86.3)
3 cycles 11
4 cycles 2
6 cycles 28
NA 3
CHOEP 11 (21.6)
6 cycles 11
NS 2 (3.9)
ABVD 2 (3.9)
Hyper-CVAD 1(1.9)
Follow-up, months
Median 30
Mean 45
Range 3-217

NOTE. Data are given as No. (%) unless otherwise noted.

Abbreviations: ABVD, adriamycin, bleomycin, vinblastine, and dacarbazine; BI-
ALCL, breast implant-associated anaplastic large-cell lymphoma; CHOP,
cyclophosphamide, doxorubicin, vincristine, and prednisone; CHOEP, CHOP
plus etoposide; Hyper-CVAD course A, hyperfractionated; cyclophosphamide,
vincristine, doxorubicin, and dexamethasone with course B: methotrexate and
cytarabine; NA, not available; NS, chemotherapy not specified.
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therapy, the rate of events was 56% for patients with T4 stage and
was 0% for patients with T1 to T3 stages (P < .001). The
pathologic and clinical stages were evenly distributed for patients
who received complete or partial surgery, chemotherapy, or
radiation therapy (P = .48). Of note, the new TNM staging system
appeared to predict OS more accurately than did the Ann Arbor
system (P = .007).

We present a detailed analysis of the pathologic findings, therapies,
and long-term follow-up of 87 patients with BI-ALCL. We show
evidence to support a pivotal role for complete surgical excision in
the management of patients with this disease. Patients who had
complete surgical excision had improved EFS and OS compared
with those patients who underwent only limited surgery, che-
motherapy, or radiation therapy. Surgical treatment of BI-ALCL
requires removal of the implant, total capsulectomy, and complete
removal of any disease or mass with negative margins. This approach is
also recommended for patients in whom the tumor is only identified in
an effusion when no tumor cells are found lining the capsule.

Although most patients with BI-ALCL have a relatively indolent
clinical course, reports of deaths attributable to disease emphasize the
importance of a timely diagnosis and adequate treatment with
appropriate surveillance." Patients with BI-ALCL who died had local
or regional extension of the disease. There were no patients with
BI-ALCL who went on to develop disseminated disease. This pattern
of progression suggests that BI-ALCL is a distinct entity and is more
similar to solid tumors than to other non-Hodgkin lymphomas. This
pattern of disease spread is also better suited to a TNM staging system
that is modeled after solid tumor staging; in this study, we show that a
newly proposed TNM staging system is more applicable than the Ann
Arbor system for predicting prognosis and for evaluating treatment
regimens in patients with BI-ALCL.

On the basis of the review of the cases in this study group, it
appears that an implant capsule can drain into multiple regional
lymph node basins. As a result, there does not seem to be a role for
sentinel lymph node biopsy in the management of patients with
BI-ALCL; however, if dissemination to lymph nodes occurs, the
axillary lymph nodes are most likely to be involved. Because of the focal
localization of lymphoma in most cases with lymph node involvement,
fine-needle aspiration of enlarged lymph nodes may yield a false-
negative result; therefore, excisional biopsy of any suspicious lymph
nodes should be performed. Strong consideration should be given to
the involvement of a surgical oncologist when dealing with this disease,
because complete surgical excision is the optimal treatment for most
patients. An incomplete resection or inadequate local surgical control
may subject the patient to adjunct treatments that may not be needed,
such as chemotherapy or radiation therapy.

More important, greater than 50% of the patients in this study
received systemic chemotherapy. A number of regimens were used,
and the most common was cyclophosphamide, doxorubicin, vin-
cristine, and prednisolone. Approximately one third of these patients
experienced progression of disease or did not achieve response, which
suggests that systemic chemotherapy alone was insufficient for these
patients. Conversely, only 4% of patients had events if they were
treated by complete resection of the tumor, implant, and fibrous

JOURNAL OF CLINICAL ONCOLOGY



Surgical Excision of BI-ALCL

Time From Treatment (years)

100
80
=
— 60
=
=
g = Complete surgery
© 40 Limited surgery
o == Chemotherapy
== Radiation therapy
20
P<.001
T T T T T T T T
0 2 4 6 8 10 12 14 16
Time From Treatment (years)
100
80 —\l
m— Stage |
—_ St Il
= age
—. 60 P=.033
=
=
©
o
o 40
L.
o
20
T T T T T T T T
0 2 4 6 8 10 12 14 16
Time From Treatment (years)
100 A
80
= Stage |
= Stage Il
= 60 —— Stage Il
g 4
=
= P=.003
©
o
o 40
L
o
20 +
T T T T T T T T
0 2 4 6 8 10 12 14 16

B

Probability (%)

Probability (%)

Probability (%)

100

80 +

60

40

20 4

Complete Surgery
Limited surgery
== Chemotherapy

Radiation therapy

P<.001

100

80 -

[}
o
Il

ey
o
!

20 4

T
2 4 6 8 10 12 14 16
Time From Diagnosis (years)

"/

m— Stage |
Stage Il

P=.05

100

80 -

(o2
o
Il

sy
o
!

20

2 4 6 8 10 12 14 16
Time From Diagnosis (years)

Stage |
Stage Il
Stage Il

P=.007

2 4 6 8 10 12 14 16
Time From Diagnosis (years)
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overall survival (D). Survival curves according to proposed TNM staging: event-free survival (E), overall survival (F).
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Table 3. Rate of Events After Various Treatment Approaches of Patients With
Breast Implant-Associated Anaplastic Large-Cell Lymphoma

Event Rate (%) by Time Point

Treatment Approach 1 Year 3 Years 5 Years
Limited surgery (n = 43) 60 89 89
Complete surgery (n = 74) 4 4 4
Radiation therapy (n = 39) 18 28 28
Chemotherapy (n = 51) 24 32 32
Ann Arbor stage

IE 31 45 45

IIE 50 70 70
TNM stage

| 22 37 37

Il 51 63 63

Il 48 71 71

NOTE. The total number of treatment approaches is greater than 87, because
some patients received multiple treatment approaches.

capsule. The analysis is complicated by the fact that many patients
who had a complete surgical excision also received other therapies,
including chemotherapy, either before or after a complete surgical
excision. Eleven patients were treated with systemic chemotherapy
and never underwent complete excision, and six of these patients died
as a result of disease. Also, 40 patients received chemotherapy and
underwent complete surgical excision; nine of these patients had
events, but all events occurred before these patients received a
complete surgical excision. Overall, only 4% of patients who
underwent complete surgical excision had events. The observation
that a lymphoma may benefit from surgical therapy or resection
challenges the current paradigm for the management of lymphomas,
which usually involves radiation therapy or systemic chemotherapy.
However, BI-ALCL is mostly localized to the breast or chest region,
and no bona fide occurrences of systemic disease occurred after the
diagnosis of BI-ALCL in this patient cohort. Furthermore, this
paradigm is not entirely novel for lymphomas. For example, primary
cutaneous ALCL is often a localized disease that can be cured with
excision or local radiation therapy.”® However, for the small subset of
patients with more advanced disease, the role of chemotherapy
requires additional analysis.

Establishing the diagnosis of BI-ALCL can be challenging, and
a multidisciplinary approach is essential for the diagnosis and
management of these patients. Management requires experts in
diagnostic imaging, pathology, hematology/oncology, surgical
oncology, radiation oncology, and plastic surgery. In an earlier
study, we suggested that ultrasonography is the most effective tool
to screen patients for BI-ALCL.*' The capsule surrounding the
implant may be thickened and fibrous or deceptively normal in
appearance. Cytologic specimens of effusions can be helpful, and
adequate fluid should be aspirated to allow for testing. Biopsy or
resection specimens involved with BI-ALCL will show large pleo-
morphic tumor cells that strongly and uniformly express CD30 and
are of T-cell lineage, as shown by immunohistochemistry or flow
cytometry.* The T-cell antigens CD3 and CD5 are often negative in
BI-ALCL, which is a potential diagnostic pitfall'’; however, most cases
express T-cell markers CD4 and CD43 (Fig 4).

We acknowledge that this study has limitations. This is a
retrospective study in which most patients received therapies at
various institutions worldwide. To minimize selection bias, we

166 © 2015 by American Society of Clinical Oncology

collected information from all of the reported cases in the world
literature and contacted corresponding authors to obtain the
details of the therapies that were used. In the literature, only 91
occurrences of BI-ALCL had been reported at the time of writing,
and we obtained the pathology slides and complete clinical records
of 50 patients. In addition, we included 37 unpublished cases,
which represented the total experience of the authors of this
manuscript at their respective institutions. Therefore, we do not
believe that substantial selection bias was involved in the formation
of this patient cohort.

In summary, the data we present show that timely diagnosis
and complete surgical excision of lymphoma, implants, and the
surrounding fibrous capsule is the optimal approach for the
management of patients with BI-ALCL. Patients who receive breast
implants need to be advised of the risk, albeit low, of developing BI-
ALCL, as well as the common presenting symptoms, such as a mass or
delayed onset (> 1 year) of effusion. Future research is warranted to
determine if any modifiable risk factors, either in the patient or in the
type of breast implant used, exist for this disease.

Fig 4. Patient example and surgical treatment. This woman presented 7 years
after bilateral cosmetic breast augmentation with swelling of the left breast and
palpable lymphadenopathy (A). She underwent an incisional biopsy of the capsule,
drainage of the effusion, and subsequent complete surgical excision that included
implant removal and total capsulectomy with lymph node excisional biopsy by
ultrasound guidance (B and C). Effusion demonstrated large cells (D: Wright
Giemsa, X1000; E: Anti CD30 immunocytochemistry, X 1000) capsule and excised
lymph nodes were negative for lymphoma. The diagnosis rendered was breast
implant-associated anaplastic large-cell lymphoma, Ann Arbor stage IE, MD
Anderson Cancer Center stage 1A. Scanning electron microscopy demonstrates
the textured surface of the involved breast implant with attached cells. (F; mag-
nification, X1,000) The patient did not receive radiation or chemotherapy and
underwent surveillance by positron emission tomography—-computed tomography
scan every 3 months the first year and every 6 months after the first year. Patient is
disease free after 2 years of follow-up.
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Appendix

Table A1. Clinicopathologic Features, Therapies, and Causes of Death of Six Patients With Breast Implant-Associated Anaplastic Large-Cell Lymphoma
Age, Implant ~ Tumor Size, Ann Arbor Time of Death From
Patient Reference  Years Indication cm Stage Treatments Diagnosis, Months Cause of Death
1 Unpublished 52  Cosmetic 7 Il Limited surgery, 7 ALCL, mediastinal mass with
systemic progressive bronchial compression
chemotherapy, RT
2 Aladily et al* 47 Breast 2.5 Il Systemic 24 ALCL, mediastinal mass with
cancer chemotherapy, RT progressive bronchial
compression, pleural effusion,
pneumonia
3 Carty et al'® 57  Cosmetic Large | Limited surgery, systemic 38 ALCL, chest wall invasion, pleural
chemotherapy, RT infiltration, respiratory failure
4 Miranda etal'® 63 Breast 1.2 | Limited and then 163 DLBCL, follicular lymphoma,
cancer complete surgery disseminated disease; free of ALCL
for 120 months and at death
5 Ivaldi et al?® 53  Cosmetic  Voluminous Il Limited surgery 28 ALCL, axillary and internal mammary
lymph nodes, tracheal narrowing,
pleural effusion, respiratory failure
6 Lechner etal®® 43 Cosmetic NA Il Limited surgery, 10 ALCL, mediastinal mass with
systemic progressive bronchial
chemotherapy, RT compression, pleural effusions
Abbreviations: ALCL, anaplastic large-cell lymphoma; DLBCL, diffuse large B-cell ymphoma; NA, not available or not applicable; RT, radiation therapy.
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