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Normal Breast Histology 
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Intraductal proliferative lesions 

ÅUsual ductal hyperplasia (UDH)

ÅColumnar cell lesions 

ÅAtypical ductal hyperplasia (ADH)

ÅDuctal carcinoma in situ (DCIS)

ÅClassic lobular neoplasia 

ÅNon-classic lobular carcinoma in situ (LCIS)
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Usual ductal hyperplasia (UDH)
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Key Features of 
UDH 

Cytologic Features 

ÅHeterogeneous cell population 

ÅVariation in cell size, shape and 
orientation

ÅAreas of overlapping, nuclear 
grooves and intranuclear 
inclusions

Architectural Features 

ÅLumens: irregular, variable in 
size and shape, often slit-like and 
displaced to periphery

ÅNo polarization of cells around 
lumens 

ÅBridges stretched or twisted 

Koerner FC. Semin Diagn Pathol. 2004;21(1):10-7.
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UDH: Irregular spaces at periphery

Lack of polarization 
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UDH: Streaming of cells 
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UDH: Micropapillary proliferations 

ÅMicropapillae have similar 

shape and height

ÅLumens generally empty

ÅMaturation of cells 
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Acidophilic nuclear inclusions 

Soft sign for usual ductal hyperplasia 
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Collagenous spherulosis

Collagenous spherulosis is only important due to its mimicry of DCIS and adenoid cystic carcinoma. It is 

important to be aware of features of collagenous spherulosis to avoid misdiagnosis of cancer.
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UDH: heterogenous ñmosaicò staining pattern with 
CK5/6 and other high-molecular weight cytokeratins 

CK5/6
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UDH: heterogenous ñmosaicò staining with CK5/6
ADH/DCIS: absence of staining with CK5/6

ADH UDH
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UDH: heterogeneous expression of ER
ADH/LG-DCIS: strong and diffuse expression of ER

ADH UDH
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UDH with necrosis 

Necrosis
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Juvenile Papillomatosis (JP) 

ÅRare: <1% of all excised breast masses 

ÅMean age: 23 (range: 12-48 years)

Å1/3 to 2/3 of women report family history of breast cancer 

Å½ of male infants have neurofibromatosis 1

ÅPresents as palpable, circumscribed, mobile mass 

ÅOften prebiopsy diagnosis is fibroadenoma

ÅCan be multiple and bilateral

ÅCan recur if not completely excised

Å10-15% of patients have concurrent cancer 

ςDCIS, LCIS, invasive ductal, invasive lobular, invasive secretory carcinoma

Å10% may subsequently develop cancer  

Hoda SA, Brogi E, Koerner FS, Rosen PP. Rosenôs Breast Pathology. LWW, Philadelphia 2014. 
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Juvenile Papillomatosis 

Any findings of JP can be present as multiple small lesions in the breast. However, essential diagnostic 

criteria for JP is presence of changes within grossly defined palpable mass in a young person. 
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ER
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Follow-up of UDH 

ÅSlight increase in subsequent breast cancer 

risk: 1.5-2x

ÅSlightly higher among patients with a strong 

family history of breast cancer 

ÅMagnitude of risk is similar to that associated 

with certain reproductive factors (early menarche 

and late menopause) ï should not alter frequency of 

mammographic screening 

Hartmann et al. N Engl J Med. 2005;353(3):229-37.
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Columnar cell lesions 
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Terminology 

Columnar cell lesions

ÅColumnar cell change

ÅColumnar cell hyperplasia  

Flat epithelial atypia 

ÅColumnar cell change with atypia 

ÅColumnar cell hyperplasia with atypia 
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Terminal duct lobular unit (TDLU)
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Key Features of Columnar Cell Change 

Cytologic Features 

ÅColumnar epithelial cells 

ÅOvoid nuclei

ÅApical cytoplasmic snouts 

ÅNO atypia 

Architectural Features 

Å1-2 cell layers 

ÅVariably enlarged and dilated acini

ÅSecretions and calcifications often 

present 
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Columnar cell hyperplasia 

ER

Cellular stratification or tufting >2 cell 

layers

CCL with and without atypia stain the 

same: ER positive and CK5/6 negative 
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Flat epithelial atypia (FEA)
(columnar cell change with atypia)
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Terminology 

Prior to adoption of term flat epithelial atypia (FEA) by WHO in 

2003 the lesion was referred to as:  

ÅColumnar alteration with prominent apical snouts and secretions 

(CAPSS)1

ÅAtypical ductal cells with apocrine snouts involving small ectatic 

ducts2

ÅAtypical cystic lobules3 

ÅColumnar cell changes with atypia4

1Fraser et al. Am J Surg Pathol. 1998; 22(12): 1521-1527.
2Goldstein et al. Am J Clin Pathol. 1997; 107(5): 561-566.

3Brogi et al. Int J Surg Pathol. 2001; 9(3): 201-206.
4Schnitt et al. Adv Anat Pathol. 2003; 10(3): 113-124.
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FEA: Imaging and Gross Findings 

No radiologic features diagnostic of FEA

ÅVast majority of cases of CCL/FEA have Ca++ on mammogram

ςMay appear rounded, branching, amorphous, indistinct or pleomorphic

ςUsually interpreted as suspicious 

ÅCCL ranks 5th among common findings associated with Ca++ 

ςFCC, FA, DCIS, sclerosing adenosis

Sonographic features are ambiguous 

ÅMay resemble those associated with DCIS/ADH ï irregular masses

No specific gross findings 

Lokuhetty D, White VA, Watanabe R, Cree IA. WHO Classification of Tumours Editorial Board. Breast tumors. IARC, Lyon; 2019.
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Key Features of 
FEA 

Cytologic Features 

ÅLow grade cytologic atypia 

ÅCuboidal to columnar 

ÅFrequent apical snouts 

Architectural Features 

ÅFlat proliferation (1-several layers)

ÅVariably distended TDLUs

ÅIntraluminal secretions and 

calcifications may be present

ÅNo architectural atypia 

Grabenstetter A et al. Am J Surg Pathol. 2020;44(2):182-190.
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FEA diagnosis according to WHO vs MSK

Flat proliferation of at least 2 layers of ductal cells with low grade atypia

At least 2 cell layers = FEA 1 cell layer = benign CCC
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FEA: Variably distended TDLUs

Intraluminal secretions and calcifications 
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FEA: Low grade cytologic atypia 

Cuboidal, monomorphic cells Apical snouts 
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FEA: No architectural atypia 

FEA ADH
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Any architectural complexity Ą focal ADH
FEA evolves into ADH at same site in 3-4 tissue levels in up to 17% of cases. 

Recommend getting deeper level histologic sections to rule out a higher risk lesion. 

Martel M et al. Virchows Arch 2007; 451(5): 883-891.

Chivukula M et al. Am J Clin Pathol 2009; 131(6): 802-808.
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At least ADH

FEA should have only low 

grade atypia. 

High grade cytologic atypia is 

not a feature of FEA. The 

presence of marked atypia 

should be classified as at least 

ADH (with marked atypia) or flat 

DCIS.
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Flat DCIS
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FEA: Attenuated myoepithelial cell layer 
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Benign epithelial proliferations
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Atypical ductal hyperplasia (ADH)
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Key Features of ADH

Cytologic Features 

ÅAtypical cells ï similar to those seen in low 

grade DCIS 

ÅSmall uniform cells with well defined borders 

and generally rounded, evenly spaced nuclei 

Architectural Features 

ÅRigid bridges and arcades of uniform 

thickness 

ÅCribriform pattern with polarization of cells 

around lumens 

ÅSolid pattern

ÅMicropapillations with bulbous tips 

Sapino A, Kulka J, eds. Breast Pathology. 1st ed. Springer; 2020.
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ADH: Low grade atypia 
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ADH: Rigid arches and bridges 

ñRoman bridgesò
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ADH: Micropapillary projections

Micropapillary hyperplasia

Micropapillary ADH 
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ADH: Cribriform pattern 

Polarization of cells around lumen
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ADH: Partial involvement of ducts by 
architectural atypia 

Residual uninvolved duct 
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ADH: Quantitative criteria 

Size/Extent: complete involvement of <2 spaces or Ò2 mm in size 

Sapino A et al. Pathologica, 2021. 113(5): p. 354-359.

ADH Low grade DCIS
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JAMA. 2015;313(11):1122-32. 

Å115 participants each interpreted 60 cases

ÅParticipants agreed with the consensus 

diagnosis in 75.3% of total cases 

ÅOverinterpretation and under-interpretation 

was not limited to a few cases or a few 

practicing pathologists but was widely 

distributed among pathologists and cases 

ÅPathologists were significantly less likely to 

agree with the consensus diagnosis if they 

were from nonacademic settings, those with 

lower weekly volumes of breast cases and 

those from small sized practices 
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ADH vs low grade DCIS: Diagnostic Issues 

ÅInterobserver variability (agreement rates 40-60%)

ÅSpecial studies (IHC, molecular) not helpful in distinction 

ÅCriteria variably used by pathologists 

ÅInvolvement of two duct spaces or 2 mm (developed on excisional biopsy)

ÅPractical guidelines

ÅCombination of criteria often used 

Elmore JG et al. JAMA. 2015;313(11):1122-32. 
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WHO Guide to Evaluation of Atypia in Intraductal 
Proliferations 

Lokuhetty D, White VA, Watanabe R, Cree IA. WHO Classification of Tumours 

Editorial Board. Breast tumors. IARC, Lyon; 2019.
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ADH: Diagnostic Dilemmas 

ñBorderline lesionòADH spanning 3 mm
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ADH v DCIS: Clinical Management 

ADH bordering on DCIS 

High risk lesion: ADH Cancerous lesion: DCIS

Excision to rule out 

underlying malignancy 

+ 

Endocrine therapy for risk 

reduction 

Excision to negative margins

+ 

Endocrine therapy if ER+

+/-

Radiotherapy 

Subtle pathologic differences Ą major treatment differences 

?
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Å5 specialized breast pathologists reviewed 

105 ñborderlineò cases and reclassified each 

as either: benign, ADH or DCIS

ÅMajority diagnosis (MajDx) for each case 

reflects agreement by Ó3 pathologists 

ÅADH: 80% (84/105)

ÅDCIS: 17% (18/105)

Å3% (3/105) ï no majority diagnosis 

ÅDiagnostic agreement among all 5 

pathologists in 30% of cases Number of reviewers making each diagnosis


