
FEB 2021 DIAGNOSIS LIST

21-0201: glycogen rich clear cell carcinoma (breast; breast path)
21-0202: biomarker interpretation (breast; breastpath)
21-0203: invasive lobular carcinoma with extracellular mucin (breast; breast path)
21-0204: squamous metaplasia of lactiferous duct (SMOLD) (breast; breast path)
21-0205: cystic neutrophilic granulomatous mastitis (breast; breast path)
21-0206: mucoepidermoid carcinoma (breast; breast path)
21-0207: hidroadenoma (breast; breast path)
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21-0201

Megan Troxell; Stanford

35-year-old F with breast mass.













Glycogen Rich Clear Cell Carcinoma

Å0.01-3% of breast cancer

ÅRadiology: mass or solid/cystic mass, +/- calcification

Å²Ih Ψмф L./-b{¢ άǎǇŜŎƛŀƭ ƳƻǊǇƘƻƭƻƎƛŎ ǇŀǘǘŜǊƴέ
ÅInsufficient clinical evidence for designation as special type

ÅAbundant clear cytoplasm that contains glycogen

ÅPolygonal cells with well-defined borders

ÅSheet-like, nested, corded
ÅRarely tubular, lobular (papillary)

ÅPrognosis?
ÅAggressive vs similar to IBC-NST of same grade/stage

VranicS. AIMM. 2020;28:655ς60



Glycogen Rich Clear Cell Carcinoma
ÅNot all clear cells are glycogen-rich, ddx:
ÅLipid rich

ÅSebaceous

ÅSecretory

ÅHistiocytoid (apocrine)

ÅSquamoidwith clear cells

ÅMyoepithelial

ÅMetastasis

ÅThus, clear cells and demonstration 

of glycogen  required for diagnosis 
ÅPAS+, PASd-

VranicS. AIMM. 2020;28:655ς60



PAS

PASd



Glycogen Rich Clear Cell Carcinoma
Phenotype GRCC (% cases +) This case

ER 35-50% Negative (0)

PR 0-30% 1+ 10%

HER2 7-45% highly variable 
in literature

Negative (0)

Ki-67 50-60%

Other HepPar1+ S100: Negative

Molecular 
(of 5 cases)

1. BRCA2, PIK3R1, PTEN loss
2. TP53, CDKN2A, PTEN, 
3. TP53, BCOR, PTEN loss

Skenderi. Breast J. 2020;26:1781ς83
VranicS. AIMM. 2020;28:655ς60



21-0202

Megan Troxell; Stanford

Woman with invasive breast cancer. How to interpret 
biomarkers?



PR
Top: normal 
breast
Below: ILC

What happened to these breast biomarkers?

HER2

Separate cases: not the same tumor



Granular cytoplasmic

HER2

Expected 3+ membrane pattern



Granular cytoplasmic

HER2

Her2 FISH negative



HER2 cytoplasmic

ÅGranular cytoplasmic
ÅThis case with granular 

eosinophilic cells

ÅHER2 IHC 
άƛƴŘŜǘŜǊƳƛƴŀǘŜέ

ÅHER2 IHC equivocal 
also OK

ÅAlso in gastric, 
including benign 
epithelium

10%

CAP 2006 Her2 
breast guidelines



Group 2: Negative 
unless IHC 3+ 
άƳƻƴƻǎƻƳȅέ

Group 4:  Negative 
unless IHC 3+ 
ά9ǉǳƛǾƻŎŀƭέ

Group 3: POSITIVE 
unless IHC 0, 1+
ά/ƻ-ŀƳǇƭƛŦƛŜŘέ

Additional workup=IHC: 0,1+ final interpretation always negative, 3+ always POSITIVE
Groups differ in result if 2+ (count additional cells for FISH)

2018 Her2 breast FISH simplified
J ClinOncol. 
36:2105-22

Require 
comments:



Troubleshooting

PR stain: ILC with normal 
breast 

What happened?

Next step?

PR

Top: normal 
breast
Below: ILC



Troubleshooting
PR stain: ILC with normal breast 

What happened?

Next step?

ĄCheck ischemia/fixation

Ischemia: 1 hr

Fixation: 10 hr 10% NB formalin

ER worked!?

PR

ER

Allison. Arch PatholLab Med. 
2020;144:545-563



Troubleshooting
PR stain: ILC with normal 
breast 

What happened?

Next step?

ĄCheck onslideexternal 
control

PR

PR PR



Troubleshooting
PR stain: ILC with normal breast 

What happened?

Next step?

ĄCorrelate with clinical history

Prior core ER+++/PR+++

Neoadjuvant letrozole Rx

ĄRepeat stain? Same

Now what?

PR

Allison. Arch PatholLab Med. 
2020;144:545-563



ER PR IHC with endocrine therapy
ÅProfound decrease in PR 

with Aromatase inhibitor
ÅTumor and normal

ÅLetrozole, anastrozole, 
exemestane

Miller. J Steroid BiochemMol Biol. 2005;95:83-9
Dowsett. J Clin Oncol 23:2477-2492.
Kurosumi. J Cancer Res Clin Oncol.2008;134:715ς22

Anastrozole Tamoxifen

Dowsett

ÅEffects of tamoxifen may 
vary over time and differ in 
tumor/normal

Normal breast, 20 day course
Rosal. Breast Cancer Res Treat 
2011;125:797ς801



ER PR IHC with anti-endocrine therapy

Agent Estrogen Receptor Progesterone Receptor

SERM
Tamoxifen
Raloxifene

Partial decrease Variable

Aromatase Inhibitor

Letrozole
Anastrozole
Exemestane

Stable or slight decrease Decrease/negative

SERD
Fulvestrant*

Decrease/negative Decrease/negative

*now used in combo with PIK3 inhibitors; we may be seeing more



21-0203
scanned slide avail!

Ankur Sangoi; El Camino Hospital

70-year-old F with large breast mass.



























DDx

ÅMixed mammary mucinous 

carcinoma + lobular carcinoma

ÅCollision lobular carcinoma + 

metastatic mucinous carcinoma

ÅMucinous carcinoma

ÅLobular carcinoma with extracellular 

mucin



Combination IHC

ÅE-cadherin (brown)

Å+

Åp120 (red)















Invasive lobular carcinoma 

with extracellular mucin

(ILCEM)
ÅUsually large tumors, high stage, from 

post-menopausal women

ÅUsually grade 2 of 3 (often pleomorphic 
ILC)

ÅOften HER2+

ÅOften have CDH1 mutations

Å5th ed WHO: unknown whether these 
are subtype of mucinous carcinoma or 
lobular carcinoma



21-0204
scanned slide avail!

Ankur Sangoi; El Camino Hospital

80-year-old F with painful subareolar lesion.




