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Abstract

Introduction Breast implant-associated anaplastic large

cell lymphoma (BIA-ALCL) is a rare and recently descri-

bed type of peripheral T-cell lymphoma. Fewer than 550

cases have been reported worldwide. Although BIA-ALCL

is usually indolent, early diagnosis and treatment have been

shown to improve outcome.

Case Description This case report describes the manage-

ment of a 50-year-old healthy Caucasian woman presenting

with rapid painful enlargement of the left breast. Imaging

revealed findings consistent with BIA-ALCL. This diag-

nosis was confirmed by fine needle aspiration cytology and

subsequent pathological analysis. Bilateral removal of

implants, complete left capsulectomy and immediate

bilateral implant exchange were performed.

Conclusion No consensus currently exists regarding opti-

mal time of implant exchange and management of the

contralateral capsule. The immediate replacement with

smooth implants was thoroughly discussed with the patient

and endorsed by expert opinion, given complete removal of

the disease. There was no sign of recurrence at 6 months.

Close clinical and radiological visits are planned for the

next years.

Level of Evidence V This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

Anaplastic large cell lymphoma (ALCL) is one of the most

common forms of peripheral T-cell lymphomas, a hetero-

geneous and usually aggressive sub-type of non-Hodgkin

lymphoma. To date, four types of ALCL have been iden-

tified by the World Health Organization (WHO) based on

differences in histological, cytological and clinical pre-

sentations and prognosis. Common to all four types of

ALCL, however, is an expression of the CD30 T-cell

marker [1].

Types 1 and 2 are primary systemic ALCL, which

usually affect peripheral and/or retroperitoneal lymph

nodes and may involve the lungs, liver, skin and bones. The

main distinction between the two types is whether or not

the anaplastic lymphoma kinase (ALK) gene is rearranged.

ALK-positive (i.e., with a rearrangement of the ALK gene)

is the most common type of primary systemic ALCL and

usually has a better prognosis than its ALK-negative

counterpart [2].

Type 3, known as primary cutaneous ALCL, is exclu-

sively ALK-negative and has a very favorable prognosis. It

is classified by the WHO as a lymphoproliferative disease

rather than a lymphoma, underscoring its indolent nature. It
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is further distinguished from other types of ALCL by its

characteristic skin tumors and lack of extracutaneous

manifestations [3].

Type 4, the most recently recognized type, is breast

implant-associated ALCL (BIA-ALCL). First described in

1997 by Creech and Keech [4], BIA-ALCL is a very rare

form of the disease, usually indolent and poorly under-

stood. The Food and Drug Administration (FDA) only

officially recognized it in 2011. Fewer than 550 cases have

been reported worldwide, but this figure is thought to

underestimate the real number of cases because of unreli-

able implant sales data and insufficient recognition of the

disease [5, 11].

Most cases present with a spontaneous unilateral cap-

sule-confined seroma, which develops on average

8–10 years after implant placement and may be associated

with pain or capsular contracture [3, 8, 9, 11]. Lym-

phadenopathy or extracapsular masses may be found ini-

tially in a minority of cases. The average age at diagnosis is

50 years [6–11]. To date, approximately half the diagnoses

were made in cases of breast reconstruction following

oncologic resection [8]. Although the specific pathogenesis

of BIA-ALCL remains unclear, many believe the higher

surface area of textured implants favors greater bacterial

biofilm growth, which in turn induces chronic inflamma-

tion and subsequent T-cell dysplasia in genetically sus-

ceptible patients [8, 9].

Clinicians must keep a high degree of suspicion when

faced with a delayed peri-prosthetic seroma. Poor knowl-

edge of the clinical presentation, pathophysiology and

treatment protocols have most likely lead to missed diag-

noses, inadequate workup and ineffective treatment plans,

which have all been shown to reduce 5-year survival rates

[10].

Two distinct systems have been established for the

staging of BIA-ALCL. The Lugano revision of the Ann

Arbor algorithm, a common lymphoma staging system,

was initially used. However, its stages failed to adequately

differentiate subtypes of the disease, regrouping most cases

in low-stage disease (IE or IIE). Clemens et al. therefore

developed an adaptation of the TNM staging system at the

MD Anderson Cancer Center (MDA). The MDA TNM

staging is used in this report and is detailed in Table 1 [10].

Current treatment protocols have been defined by the

National Comprehensive Cancer Network (NCCN) and

depend on initial presentation and physical examination

[12]. All patients diagnosed with BIA-ALCL should

undergo surgical removal of the affected implant and sur-

rounding capsule, as well as any associated masses and

suspicious lymph nodes. If a contralateral implant is pre-

sent, it too may be removed, as 4.6% of cases have inci-

dental contralateral breast lymphoma [10–13]. There is no

established surgical recommendation regarding the

contralateral capsule [11–13]. Patients presenting with

advanced disease (MDA Stage IIB–IV) may benefit from

adjuvant systemic chemotherapy [11]. Currently prescribed

chemotherapy is based on established protocols for ALK-

negative systemic ALCL and includes cyclophosphamide,

doxorubicin, vincristine and prednisolone (CHOP) as well

as Brentuximab Vedotin regimens. Although radiation

therapy has been attempted as an adjunctive treatment in

many cases, its effect on the disease remains unclear and

no reliable study has demonstrated a measurable benefit

[3, 8, 10].

Most patients with localized disease without masses

achieve complete remission and have excellent progres-

sion-free survival with a 100% survival rate at 5 years,

whereas patients with extracapsular disease have an overall

survival of 12 years [14].

No consensus on appropriate timing for breast recon-

struction following oncologic treatment of BIA-ALCL

currently exists [8]. At least one report recommended

delayed reconstruction after 1 year of disease-free follow-

up with appropriate imaging [15]. However, the benefits of

a delayed reconstruction have yet to be elucidated. Expert

opinions currently do not discard immediate replacement

with smooth implants given localized disease, adequate

preoperative oncological staging, as well as complete sur-

gical resection of the disease [3, 10, 13]. No reports of

disease recurrence in patients with immediate reconstruc-

tion have yet been published.

Case Description

In June 2007, a 40-year-old non-smoking Caucasian

woman with no relevant medical or familial history and a

healthy BMI presented with right breast capsular contrac-

ture following prior breast augmentation. The original

retropectoral saline implants were replaced by anatomic

textured Allergan silicone implants using an inframam-

mary fold approach. The patient had no postoperative

complications.

In May 2017, the patient noticed a rapid augmentation

of volume of her left breast associated with pain. She did

not report any recent weight loss, night sweats, fever or

fatigue.

On examination, a swollen left breast was noted with no

associated palpable mass or axillary nodes. Taut skin and a

laterally deviated nipple were also apparent (Figs. 1, 2).

Ultrasonography revealed the presence of a seroma, which

underwent fine needle aspiration. The clear serous fluid

was sent for bacterial culture, cytology, flow cytometry and

cellblock analysis, which showed a diffuse proliferation of

CD30-positive cells, confirming the suspected diagnosis of

BIA-ALCL. A computed tomography scan of the thorax,
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abdomen and pelvic region revealed no significant

anomalies. Magnetic resonance imaging of the breasts

confirmed a unilateral seroma and revealed moderate

enhancement of the capsule and surrounding soft tissues

(Fig. 3). No axillary or internal mammary adenopathy and

no extracapsular mass were observed. The contralateral

breast was normal. The preliminary staging was thus

assessed as localized stage I disease according to the MDA

TNM system.

The current lack of literature regarding long-term risks

of immediate replacement with smooth implants was dis-

cussed with the patient, as was the low estimated risk of

disease in the contralateral implant and capsule. The

patient understood and expressed a clear desire for imme-

diate replacement. The authors consequently consulted

international experts on BIA-ALCL, who endorsed imme-

diate replacement with smooth implants given appropriate

surgical excision (Dr Mark W Clemens, MD Anderson

Cancer Center, Houston, TX, written and oral communi-

cation, October 2017).

In October 2017, the patient underwent bilateral implant

removal, total capsulectomy of the left breast and

Table 1 MD Anderson adaptation of the TNM staging system for BIA-ALCL Adapted with permission from Journal of Clinical Oncology

T0 T1 T2 T3

Intra-capsular effusion Capsular invasion Mass aggregate confined to capsule Locally invasive extracapsular tumor

N0 N1 N2

No adenopathy Single regional lymph node Multiple lymph nodes

M0 M1

No other organs involved Other organs involved

Stage IA: T1N0M0 Stage IIA: T4N0M0 Stage III: TanyN2M0

Stage IB: T2N0M0 Stage IIB: T1-3N1M0 Stage IV: TanyNanyM1

Stage IC: T3N0M0

Fig. 1 Preoperative AP imaging of asymmetrical breasts with a

significantly enlarged left breast

Fig. 2 Preoperative angled craniocaudal imaging of asymmetrical

breasts with a significantly enlarged left breast

Fig. 3 Magnetic resonance imaging (axial cut) showing a unilateral

left breast seroma with moderate enhancement around the implant,

capsule and surrounding soft
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immediate bilateral replacement with smooth silicone

implants. The capsule housed an evident seroma, estimated

at 100 cc, 30 cc of which were sent for bacteriology,

cytology and flow cytometry (Figs. 4, 5). The sample was

not subjected to any special preparation prior to analysis.

The left implant and capsule were sent ‘‘en bloc’’ to

pathology, as was the right implant (Figs. 6, 7). Immediate

bilateral breast implant replacement was performed using

round, smooth, 560 cc silicone implants (Figs. 8, 9). No

perioperative complications were encountered, and the

patient was discharged the same day. No adjuvant

chemotherapy was indicated given the localized nature of

the disease, confirmed by the pathological analysis.

Clinical evaluation at 1- and 6-month postoperative

visits showed no disease recurrence and proper implant

placement (Figs. 10, 11, 12). An ultrasound completed at

4 months after surgery showed no evidence of seroma.

Histopathological Analysis

On macroscopic examination, the left implant was found to

be almost entirely covered by a capsule with a thickness

ranging from sub-millimetric dimensions to 3 mm.

Microscopic examination of the capsule showed a thick-

ened fibrous outer lining with numerous lympho-histioci-

tary inflammatory cells (Figs. 13, 14). The inner lining

showed a continuous fibrin layer with intermittent

agglomerations of large atypical pleomorphic cells with

either large irregular and multi-lobed nuclei or multiple

nuclei and large nucleoli. Mitoses were frequent. Tumor

infiltration of the capsule and peri-prosthetic mammary

tissues was not observed.

Immunohistochemistry of the atypical lymphoid prolif-

erations revealed clear expression of CD3, CD5, CD30,
Fig. 4 Intra-operative view of enlarged capsule in the left breast

Fig. 5 Intra-operative view of thickened capsule and emerging

seroma

Fig. 6 Macroscopic imaging of left breast implant with surrounding

capsule after total capsulectomy and explantation
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Fig. 7 Macroscopic imaging of left breast implant with surrounding

capsule after total capsulectomy and explantation

Fig. 8 Postoperative AP view after immediate bilateral breast

implant replacement with smooth silicone implant

Fig. 9 Postoperative craniocaudal view after immediate bilateral

breast implant replacement with smooth silicone implant

Fig. 10 Left oblique view of 6-month postoperative visit showing no

clinical evidence of recurrence

Fig. 11 AP view of 6-month postoperative visit showing no clinical

evidence of recurrence

Fig. 12 Right oblique view of 6-month postoperative visit showing

no clinical evidence of recurrence
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EMA,Granzyne-B, bcl2, bcl6, c-myc,MUM1 andKi-67. On

the contrary, ALK1, CD20, CD79A, PAX5 andEBER-probe

in situ hybridization study were all negative (Fig. 15).

The pathological findings thus confirm the diagnosis of

CD30 ?, ALK1 - malignant T-cell anaplastic large cell

lymphoma of in situ sub-type associated to a breast

implant. These findings correspond with Type IA disease

according to the MDA TNM staging system.

Conclusion

At present, there is a paucity of conclusive literature

regarding optimal time of implant replacement and con-

tralateral capsulectomy. The rate of contralateral breast

involvement of 4.6% should be discussed with the patient

prior to surgical management. Furthermore, immediate

implant replacement with smooth implants remains con-

troversial. It may be considered, given localized disease

and an appropriate discussion with the patient regarding the

uncertainties of such a procedure. To date, the most com-

monly accepted etiology is the chronic inflammation

induced by the biofilm and implant texture. Experts seem

to agree that replacement with smooth implants is safe

given complete surgical removal of localized disease.

However, a close long-term follow-up is warranted.

Delayed reconstruction has some disadvantages includ-

ing the need for a second surgery, a potential contracted

soft tissue envelope rendering secondary surgery more

challenging, and dissatisfaction with the appearance of the

breasts and body image. Instead, immediate implant

replacement offers a more satisfying initial surgical out-

come and a hastier recovery for the patient. However,

oncological data with regard to cancer recurrence in such

cases is currently unknown. The authors recognize that

6-month follow-up is insufficient to rule out cancer recur-

rence and have therefore planned close clinical and radi-

ological control visits.

Further studies involving cases of immediate recon-

struction with long-term follow-up are warranted in order

to better assess its outcome.
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