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ABSTRACT
For localized breast implant-associated anaplastic large cell lymphoma (BIA-ALCL), surgical 
resection is crucial; however, radiation therapy (RT) can be utilized as local-regional therapy if 
surgery is incomplete or not recommended. We present the case of a woman with BIA-ALCL who 
received systemic therapy and consolidation RT.

Introduction

Breast implant-associated ALCL is an uncommon and 
emerging entity with unique characteristics that distin-
guish it from other lymphomas. In contrast to other 
hematologic malignancies, the role of surgery is critical 
in the management, and a distinct staging system pro-
vides better outcome discrimination amongst 
early-stage patients [1]. While the role of definitive or 
consolidative radiation therapy (RT) is well-defined for 
most lymphoma subtypes, the ideal adjuvant therapy 
for BIA-ALCL is unknown. Advanced BIA-ALCL follows 
treatment protocols that include radiation therapy 
indications as set forth by the National Comprehensive 
Cancer Network (NCCN), highlighting the network’s 
guidelines in the management of this rare lymphoma 
[2,3]. Within this entity, patients with localized disease 
who are not recommended for surgery are even more 
rare. We report on one such case where radiation ther-
apy was recommended and delivered in a manner to 
minimize long-term toxicity risk.

Case report

A woman in her sixties presented to the emergency 
department of our comprehensive cancer center after 

she was given an outside diagnosis of breast lym-
phoma. She had bilateral textured surface breast 
implants (Allergan Biocell, Irvine, CA) placed at an out-
side facility approximately ten years before. She began 
to experience discomfort and swelling of the left 
breast two months prior to her presentation and 
returned to that facility for removal of the implants. At 
the time of the procedure, the surgeon noted abnor-
mal ulcerated tissue in the implant scar capsule of the 
left breast. During the post-operative period, the right 
breast healed as expected, but the left breast wound 
did not completely heal. She then underwent an inci-
sion and debridement procedure. At that time, a 
biopsy was performed which confirmed lymphoma.

Full pathologic and staging evaluations were per-
formed at our institution. Review of the outside speci-
men confirmed anaplastic large cell lymphoma, CD30 
positive, associated with the breast implant. A new 
core needle biopsy of the left breast confirmed 
ALK-negative ALCL, consistent with BIA-ALCL. Bone 
marrow biopsy was negative for involvement by lym-
phoma. Positron emission tomography-computed 
tomography (PET-CT) imaging revealed a hypermeta-
bolic left breast mass measuring 14 × 11 cm with stan-
dardized uptake value (SUV) of 27. Fluorodeoxyglucose 
(FDG) avid lymph nodes were present at the left 
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internal mammary (subcentimeter, SUV 12) and left 
axillary (2.5 cm, SUV 16) nodal basins, consistent with 
regional sites of disease (Figure 1). No distant sites of 
disease were identified.

She was evaluated by the multidisciplinary team 
including plastic surgery, medical oncology, and radia-
tion oncology. Upfront surgical resection was not rec-
ommended based on the extent of disease including 
internal mammary lymphadenopathy. She was started 
on systemic therapy with brentuximab-vedotin, cyclo-
phosphamide, doxorubicin, and prednisone. After 3 
cycles, she had a significant positive response (Figure 
2), and after 6 cycles, PET-CT confirmed a complete 
metabolic response to therapy (Figure 3).

As this patient did not undergo surgical resection, 
had bulky disease involving the skin of the breast, and 
had unresected nodal disease, consolidation radiation 
therapy was recommended to improve local control.

During RT simulation, she was positioned on an 
angled board to help with a reproducible breast setup. 
Bolus material was placed over the skin of the left 

breast to increase surface dose given her skin involve-
ment at presentation. A deep inspiration breath hold 
technique was used to increase her lung volume and 
the distance between the left breast and her heart 
(Figure 4).

She was treated using volumetric arc therapy 
(VMAT), which is an advanced RT planning technique 
that achieves highly conformal dose distributions with 
improved target coverage and sparing of normal tis-
sues compared with conventional techniques. During 
the planning process, avoidance of the heart, lungs, 
and contralateral breast were prioritized, including 
optimization of the 5 Gy line to limit low doses to nor-
mal tissues. Due to time constraints, she was treated 
with a slightly hypofractionated radiation therapy 
course with 25 Gy given over ten fractions (Figure 5). 
With this prescription, we were able to achieve doses 
to normal structures far below those recommended by 
national guidelines, including mean heart and lung 
doses of 2.3 and 3.3 Gy, respectively [4]. She tolerated 
therapy well with no significant toxicities.

Figure 1. petCt scan confirmed Fdg-avid disease involving the left breast and regional lymph nodes (internal mammary and 
axilla) on both maximal intensity projection (a) and fused axial images at the level of the breast (B) and axilla (C). Clinical pho-
tograph (d) of the left breast mass prior to treatment.

Figure 2. petCt scan after 3 cycles of BV-CHp confirming response to treatment within the left breast and lymph nodes on 
maximal intensity projection (a) and fused axial images at the level of the breast (B) and axilla (C). the lymphoma five point score 
was assigned as a 4, with uptake above the level of the liver.
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Discussion

For patients presenting with localized BIA-ALCL, surgi-
cal resection provides the best outcome regardless of 
pathologic stage [1]. However, some patients with 
more locally advanced disease are not recommended 
surgery due to the expected morbidity and others 
have residual disease remaining after maximally safe 
surgical resection. For these patients, alternative meth-
ods to improve local-regional control are necessary.

The role of radiation therapy in the management of 
other lymphoma subtypes is well established. For 
patients with diffuse large B cell lymphoma, studies 
support improved outcomes with the addition of radi-
ation therapy after systemic therapy for patients with 

localized early-stage disease or for patients with bulky 
or extranodal disease [5]. For patients with early-stage 
primary systemic ALCL, favorable outcomes have been 
reported when RT is given after doxorubicin-based 
chemotherapy [6]. For cutaneous ALCL, focal RT is the 
preferred management for patients with localized dis-
ease [7]. Although moderate RT doses ≥30 Gy have his-
torically been given with excellent outcomes, studies 
support the success of treatment even with 10 Gy or 
less [7]. Given the indolent and chronic nature of the 
disease, the importance of toxicity minimization is 
underscored. Due to the success of RT in the 
local-regional management of lymphomas that share 
features of BIA-ALCL, this modality is often considered 

Figure 3. petCt scan after 6 cycles of BV-CHp confirming complete response to systemic therapy within the left breast and 
regional lymph nodes on maximal intensity projection (a) and fused axial images at the level of the breast (B) and axilla (C). the 
lymphoma five point score was assigned as a 3, indicating a complete metabolic response. photograph (d) confirming an excellent 
clinical response to treatment with only hyperpigmentation and scar remaining.

Figure 4. axial representation of the patient’s Rt simulation scan in the free breathing (a) and deep inspiration breath hold 
(diBH) (B) positions showing the benefit of increased distance between heart (pink) and breast as well as increased lung volume 
(blue) during diBH.
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to improve local control when surgery alone is not 
sufficient.

The optimal nature and timing of adjuvant therapy 
for BIA-ALCL is unknown [8], and some practitioners 
might argue that RT is unnecessary if effective systemic 
therapy is given with complete response. However, if RT 
is given thoughtfully with incorporation of modern RT 
techniques, the expected short and long-term toxicity is 
minimal. Therefore, patients with disease factors known 
to increase the risk of local-regional recurrence should 
be evaluated by a radiation oncologist with experience 
in the treatment of hematologic malignancies.

During the simulation process, the anatomy can be 
optimized to create a reproducible setup that allows 
for treatment of the target with avoidance of sur-
rounding normal structures. When treating the thorax, 
an incline board allows for a reliable and favorable 
setup of the breast which is displaced from the infra-
clavicular area and arm by gravity. Deep inspiration 
breath hold is a technique used during simulation and 
treatment to increase the volume of the patient’s lungs 
[9]. This technique, when performed successfully, 
decreases the amount of lung treated with radiation 
and also increases the distance between the heart and 
the chest wall, allowing for improved cardiac avoid-
ance [10]. Finally, advanced RT planning techniques 
such as intensity modulated radiation therapy (IMRT) 
or volumetric arc therapy (VMAT) accomplish critical 
structure sparing that is not possible with simpler 3D 
conformal radiation techniques. Using these simulation 
and planning techniques with the moderate RT pre-
scription doses typically recommended for BIA-ALCL, 
doses to adjacent organs at risk such as the heart, 
lungs, and contralateral breast can be kept very low. 
When we offer consolidation radiation therapy in this 

setting, we typically treat to a dose of 20-30 Gy in 
2-2.5 Gy fractions. Currently published RT dose con-
straints for Hodgkin lymphoma provide more conser-
vative goals than those used for solid tumor RT2; with 
the exception of the breast constraint (as the breast is 
a target for BIA-ALCL), these constraints should be eas-
ily achieved.

Conclusions

Optimal outcomes for patients with BIA-ALCL require 
maximal surgical resection. However, for those patients 
with disease risk factors necessitating additional or 
alternative local-regional management, radiation ther-
apy should be considered. This therapy can be given 
safely with low risk of long-term toxicities in a patient 
population with an overall favorable prognosis.
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