
• 72 y/o female

• Breast implant, 27 years previous

• Currently, edema and fluid enlarging breast

• Breast implant capsule
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Anaplastic Large Cell Lymphoma

• DEFINITION: A T cell lymphoma 
with expression of CD30, usually 
anaplastic morphology and variable 
clinical outcomes

• Formerly, there were “3” types of 
ALCL

• Cutaneous ALCL – excellent prognosis; 

ALK negative

• ALK-positive ALCL – good prognosis; 

translocation of ALK gene and 

overexpression of ALK protein

• ALK-negative ALCL – poor prognosis 

(but mixed); ALK negative



SURVIVAL IN SYSTEMIC ALCL



Anaplastic large cell lymphoma

NOW:

• Cutaneous ALCL: unchanged

• Systemic ALK+ ALCL: unchanged

(below are all ALK-)

• S-ALCL with DUSP22/IRF4 rearrangements

• S-ALCL with TP63 rearrangements

• S-ALCL without ALK, DUSP22 or TP63 (triple 
negative)

• Breast implant-associated ALCL*



• ALCL, ALK+: good prognosis

• ALCL, DUSP22/IRF4: intermediate/poor prognosis

• ALCL, triple negative: very poor prognosis

• ALCL, TP63: very poor prognosis
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A few histologic ideas about ALCL

• Usually moderate-severe 
pleomorphism with large cell size

• Variable amounts of cytoplasm 
(usually pink)

• Highly variable background

• May attract eosinophils and less 
commonly neutrophils

• May have a sinusoidal distribution

• May have hallmark and donut 
cells

• May break all these rules



Practical pathology assessment of 
ALCL
• Identify T cell lymphoma with CD30 expression (in 

>75% of cells, strong)

• Location/clinical:
• Is it skin? Breast capsule?
• Is it lymph node? Extranodal?

• If ALCL, evaluate ALK by IHC
• If ALK+, done. S-ALCL, ALK positive

• If ALK-, (e.g. S-ALCL, ALK negative)
• FISH for DUSP22 (positive, intermediate/poor prognosis)
• *FISH TP63  (positive, POOR prognosis)
• If negative for all, then “triple negative” (poor prognosis)

*Can screen for TP63 by performing IHC



IHC assessment of ALCL
• CD3 (absent 50%), CD45 (absent 

50%), CD5 (absent 50%)

• CD30 expressed strongly in at least 
75% (or consider CD30+ PTCL)

• Pan T cell antigens I use: CD2, CD43

• Perform ALK1, P63

• Perform cytotoxic markers

• “Null” type (I’m not a big believer)

• Things I rely  on less: CD4, CD8, 
MUM1 (expressed in all cases), 
CD7, TCR beta/delta (usually 
negative)

CD3

CD5

CD30



DUSP22 rearrangement in ALCL

Some differences

• Cytotoxic marker 
negative

• Negative PD-L1

• Strong MUM1

• LEF1 loss 

• Some PAX5 positive

• Donut cells



DUSP22 FISH in ALCL

DUSP22: break-apart probe
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Genetics in ALCL, ALK positive

• t(2;5) NPM1-ALK fusion 
transcripts (nuclear + 
cytoplasmic ALK expression)

• Present in approximately 
75–85% of ALK-positive 
ALCL

• More than 20 
other ALK partners

• ALK partner gene (NPM1 or 
other) does not appear to 
be a significant prognostic 
factor

ALK1



Fusion partner Tumor types

ATIC ALCL and IMT

CARS IMT

CLTC ALCL, DLBCL, IMT

DCTN1 IMT

EML4 Lung AdCA, IMT

FN1 IMT

KIF5B Lung AdCA

KLC1 Lung AdCA

LMNA IMT

MSN ALCL

MYH9 ALCL

Fusion partner Tumor types

NPM ALCL

PPFIBP1 IMT

PRKAR1A IMT

RANBP2 EIMS

RRBP1 EIMS

SEC31A IMT

SQSTM1 DLBCL, EFH

TFG
ALCL, IMT,  Lung 

AdCA

TPM3 ALCL, IMT

TPM4 IMT

VCL EFH, RCC

Many different ALK fusion partners have been identified

Courtesy Jason Hornick



Systemic ALCL - summary

• At least 4 different 
genetic types

• Evaluation of all 
prognostic types 
recommended

• Combination of IHC and 
FISH
• ALK1 IHC, P63 IHC (+/-), 

TP63 FISH, DUSP22 FISH



Breast implant 
associated ALCL*





Breast implant-associated ALCL

• Presents as an accumulation of seroma fluid between 

implant and surrounding fibrous capsule

• Both saline and silicone-filled implants have been 

implicated

• Almost all are textured implants 

• Median interval from implant to lymphoma of 10 years

• In most cases, the neoplastic cells are confined to the 

seroma fluid, without invasion of the capsule

• Conservative management will suffice in most cases

• In some cases, there is invasion through the capsule

• Risk of lymph node involvement and systemic spread, 

warranting systemic chemotherapy



Breast implant associated ALCL*
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JCO, 2020



IHC evaluation of BIA-ALCL

• CD30 is first priority

• Careful: plasma cells can express CD30!

• CD79a is useful for plasma cells and possible ringer 
(see later)

CD30: BM plasma cells



1st Case
• Keech and Creech. 1997. Patient with saline 

implant

(more later)

• 518 cases American Society of Plastic Surgeons 
Patient registry from 25 countries 1-3/1,000,000

• Virtually all in textured implants

• Proposed contributing factors
• Bacterial component, implant surface texture, genetic 

factors, mechanical friction





BIA-ALCL: A practical comment

• Essentially ALL BIA-ALCL cases will be associated 
with a medicolegal case
• Ask yourself if you want to be called in a medicolegal 

case even if you have done nothing wrong

• As such:
• Sample thoroughly

• Stain lots

• Consider sending consult to an expert (if in doubt, send 
it out!)



Evaluation of implant associated 
serous fluid
• Cytology should be done on cytospin samples

• It is not sensitive, but may be diagnostic

• Flow cytometry of serous fluid is not sensitive but 
may be specific
• Caveat: this requires specialized gating and non-

standard flow tubes to be performed (see medicolegal 
commentary)
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Blood, 2020.

Pathol Res Prac, 2021

Mod Path, 2021



BIA-EBV positive DLBCL

Features BIA-EBV DLBCL BIA-ALCL

T cell markers N Y

B cell markers Y N

EBV Y N

CD30 Weak/variable Strong, uniform

PCR - clonality B cell T cell

Thicker capsule Y N

Lymphoid 
aggregates

Y N

Foamy histiocytes Y N

Abstracted from: Medeiros et al. Mod Path, 2021. 



CD20 EBER

EBV+ BIA-DLBCL Images courtesy Jeff Medeiros



Some other changes seen in breast implant 
capsules

Capsule - silicone Capsule – papillae with calcification

Suture and GCs Synovial change





Take home messages

• Prognosis!
• ALK+, TP63, DUSP22, triple negative

• Breast implant associated ALCL – careful 
assessment!

• IHC: frequent loss of many markers
• Consider CD43, cytotoxic markers, EBER (BIA-

EBV+DLBCL)


