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Rare - <5% of all clinically detected lesions.

Detected as palpable or image detected masses.

The margins can be circumscribed, spiculated, or 

ill-defined.

Includes hyperplasias, benign neoplasms, and 

malignant tumors.

Spindle Cell Lesions of the Breast
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Learning Objectives:

Malignant spindle cell lesions

Perilous pitfalls: benign lesions that mimic malignant 

lesions 

Perilous pitfalls: malignant lesions that mimic benign 

lesions 

BREAST ï(pure) spindle cell lesions



Malignant Spindle Cell Lesions

Usually present as a large (Ó2 cm) 

palpable mass with spiculated 

margins.

Highly cellular (fascicular growth 

pattern)

Infiltrates around normal ducts and 

lobules

Nuclear pleomorphism

Mitoses

+/- necrosis



Case received for consultation

Malignant spindle cell neoplasm 

on core needle biopsy of the 

breast.

Immunoperoxidase studies are 

performed:

Cytokeratin AE1/AE3 negative

Vimentin positive

Question for consultant: What kind of sarcoma is this?



Differential diagnosis of malignant spindle cell lesions 

of the breast:

1) Spindle cell carcinoma

2) Spindle cell carcinoma

3) Spindle cell carcinoma

4) Spindle cell carcinoma

5) Spindle cell carcinoma

6) Spindle cell carcinoma

7) Spindle cell carcinoma

8) Malignant phyllodes tumor with stromal 

overgrowth (<1% of breast tumors)

9) Metastasis to the breast (primary usually known)

10) Sarcoma (<0.1% of breast tumors)

Malignant phyllodes tumors, metastases, and sarcomas 

are exceedingly rare.



Spindle cell carcinomas often express 

proteins found in myoepithelial cells and/or 

squamous cells:

p63 (or p40) 

High molecular weight (HMW) basal keratins 

CK14 and CK17 or keratins 5 and 6

PAN-K (MNF-116) ïincludes CKs 5, 6, 17

34bE12 (903) ïincludes CKs 5 and 14

p63

p40 & Ck5/6



Cytokeratin 5

Spindle cell carcinoma ïIHC for keratins

34bE12

Antibodies for HMW keratins (e.g. 

PAN-K and 34bE12) are more likely to 

be positive than antibodies for low 

molecular weight (LMW) keratins (e.g. 

AE1/AE3, CAM5.2, cytokeratin 7).

However, both HMW and LMW 

keratins should be tried before 

concluding a lesion is negative for 

keratins.

Positivity can be focal and weak.



Spindle cell carcinoma

Epithelioid areas may be present.

These areas may be more easily 

appreciated with keratin studies



Spindle cell carcinoma - IHC

p63 (or p40) is a useful marker that will 

be positive in 1/3 to 2/3 of cases.

Some of these carcinomas will also be 

positive for other myoepithelial markers 

including muscle markers, CD10, and 

P-cadherin.

D2-40 (podoplanin) can be positive in 

myoepithelial cells, some triple negative 

carcinomas, and angiosarcomas.

Vimentin can be positive in carcinomas 

and is not useful.

P63

D2-40 PODOPLANIN



Case received for consultation

Additional studies were performed:

Positive for HMW keratins.

Positive for p63.

Diagnosis: Spindle cell carcinoma

P63

HMW keratin 14



Carter MR, Hornick JL, Lester SC, Fletcher CD. Spindle cell carcinoma of the breast. 

Am J Surg Pathol 30:300-309, 2006.

Classified as a type of ñmetaplasticò carcinoma. 

Avoid ñsarcomatoid carcinomaò, ñcarcinosarcomaò, and 

ñcarcinoma with pseudosarcomatous metaplasiaò as these terms 

are confused with true sarcomas.

Heterologous mesenchymal differentiation can be present (e.g. osseous 

or rhabdomyoid). More common than true sarcomas.

Features can overlap with squamous cell carcinoma.

Epithelioid areas and DCIS may be present.

>95% are negative for hormone receptors and HER2 (ñtriple negative 

breast cancerò).

Spindle Cell Carcinoma of the Breast 



Rare: Ò 1% of all invasive breast cancers.

Almost never metastasizes to lymph nodes. 

However, distant metastases to lung and brain are common.

Response to chemotherapy is lower than that of other triple negative 

breast cancers.

Death rate is high:  ~40% at <5 years.

Spindle Cell Carcinoma of the Breast 



Malignant Phyllodes Tumor

Second most common malignant spindle cell neoplasm of the breast.

Extensive sampling may be necessary to identify a benign epithelial 

component.

Malignant heterologous elements may 

be present (e.g. liposarcomatous or 

chondroid).

IHC is only helpful to exclude other 

possible diagnoses.

Rare lesions are focally keratin or p63 

positive.

Chia, Y, et al, Stromal keratin expression in 

phyllodes tumours of the breast, J Clin Pathol 

65:339-347, 2012.



Sarcoma

Rarely diagnosed unless a specific type of sarcoma can be 

recognized.

Often a diagnosis of exclusion.

Angiosarcomas are the most common type (primary and 

secondary).

LiposarcomaOsteosarcomaAngiosarcoma



Learning Objectives:

Malignant spindle cell lesions

Perilous pitfalls: benign lesions that 

mimic malignant lesions 

Reactive spindle cell nodule vs sarcoma

PASH or PEH vs angiosarcoma

Myofibroblastoma vs invasive lobular carcinoma

Perilous pitfalls: malignant lesions that mimic benign 

lesions 

BREAST ï(pure) spindle cell lesions



Mimic #1

A woman underwent a core 

needle biopsy for calcifications.

The biopsy showed atypical 

ductal hyperplasia (ADH) 

associated with calcifications.

Excision was recommended.



In the excision, a diagnosis of a 

ñmalignant fibroblastic tumorò was 

made.

There was a 0.9 cm spindle cell 

proliferation that extended into 

adjacent breast tissue.

Nuclear atypia and scattered 

mitoses were present.

Note the presence of adjacent fat 

necrosis.



An exuberant myofibroblastic reaction, 

usually 2-4 weeks after a biopsy.

Hemorrhage, fat necrosis, inflammation, 

giant cells, and foreign material are 

usually present.

Majority are 0.1 to 1 cm in size ïsuch a 

small size would be very unusual for a 

malignant spindle cell lesion.

It is highly unlikely that a sarcoma would 

be clinically and radiologically occult.

Mimic #1: Reactive spindle cell nodule

Gobbi, H, et al. Reactive cell nodules of the breast after core biopsy or fine needle aspiration. 

Am J Clin Pathol 113:288-294, 2000.

Biopsy site

Hemorrhage



Suture material ïñcat gutò

Biopsy sites ïforeign material

Suture - polyfilament

Surgical debris

Gel pledgets ïcore site



Feature Reactive Spindle Cell Nodule Sarcoma

Location At prior biopsy site Biopsy site may be present, 
but the lesion is much 
larger

Size Small (usually <1 cm) Usually large (>2 cm)

Incidental Yes Never

Biopsy site changes Majority of lesion (hemosiderin, 
hemorrhage, foreign material)

May be focal

Involvement of 
normal breast tissue

Usually limited Usually extensive

Mitoses May be present ςusually rare Typically present ςmay be 
frequent

Muscle markers 
(SMA, desmin)

Usually positive May be positive

Reactive Spindle Cell Nodule vs Sarcoma



A 34 year old woman presented 

with a 1.4 cm palpable breast 

mass.

Ultrasound showed a mass with 

circumscribed margins.

MRI showed an enhancing mass 

with circumscribed margins.

A core needle biopsy was 

performed.

Mimic #2



Anastomosing spaces are 

present dissecting stroma 

around epithelial structures.

Angiosarcoma or 

pseudoangiomatous stromal 

hyperplasia (PASH)?

Mimic #2



PASH vs Angiosarcoma

Which one is the angiosarcoma?



PASH vs Angiosarcoma

Which one is the angiosarcoma?

Angiosarcoma PASH

Rarely mistaken for angiosarcoma



Age:  Premenopausal women or older women with hormone 

replacement therapy.  

Presentation:  Circumscribed or ill-defined mass ïpalpable 

or detected on imaging.

Common stromal change ïincidental finding in at least 23% 

of biopsies.

Similar stromal changes occur in gynecomastia and 

juvenile hypertrophy.

Outcome:  Benign ïno treatment necessary.

PASH ïClinical Features



PASH ïPathologic Features

Circumscribed border

Involves inter and intralobular stroma

No nuclear atypia, tufting, or mitoses.

Stromal clefts lined by bland myofibroblasts 

ïno blood is present.



Fascicular PASH 

Short bundles of myofibroblasts

Surrounds normal epithelial elements


