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Abstract Histological lesions of risk of breast cancer are proliferative epithelial lesions associated

with a higher incidence of breast cancer. The magnitude of the risk is related to the presence of

epithelial atypia. Lesions with atypical hyperplasia have a relative risk of cancer 4 times higher than

the control population. Proliferative epithelial lesions present diverse histological characteristics

and must be appropriately classified. They include usual ductal hyperplasia, radial scar and complex

sclerosing lesions, sclerosing adenosis, apocrine adenosis, microglandular adenosis, papillary

lesions, atypical ductal hyperplasia, flat epithelial atypia, lobular neoplasia. They propose the

differential diagnosis with ductal carcinoma in situ and invasive carcinoma. When risk lesions type

B3 are diagnosed in needle-core and vacuum-assisted biopsies, the underestimation rates for

invasive carcinoma should be below 5% and below 10% for ductal carcinoma in situ. In this review,

we describe the clinical and histological aspects of the different entities and discuss the possible

management options depending on the diagnostic category and the lesion size. Correct

management requires close collaboration between surgeons, radiologists, and pathologists.

© 2024 SESPM. Published by Elsevier España, S.L.U. All rights are reserved, including those for

text and data mining, AI training, and similar technologies.
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Lesiones histológicas de riesgo de cáncer de mama. Guía de supervivencia actualizada

Resumen Las lesiones histológicas de riesgo de cáncer de mama son lesiones epiteliales

proliferativas asociadas a una mayor incidencia de cáncer de mama. La magnitud del riesgo está

relacionada con la presencia de atipia epitelial. Las lesiones con hiperplasia atípica tienen un

riesgo relativo de cáncer cuatro veces mayor que la población control. Las lesiones epiteliales

proliferativas presentan características histológicas diversas y deben ser clasificadas

adecuadamente. Incluyen la hiperplasia ductal usual, la cicatriz radial y lesiones esclerosantes

complejas, la adenosis esclerosante, adenosis apocrina, adenosis microglandular, lesiones

papilares, hiperplasia ductal atípica, la atipia epitelial plana y la neoplasia lobulillar. Plantean

el diagnóstico diferencial con el carcinoma ductal in situ y con el carcinoma infiltrante. Cuando

se diagnostican en biopsias por punción y en biopsias asistidas por vacío lesiones de riesgo tipo
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B3, la tasa infraestimación de carcinoma infiltrante y carcinoma ductal in situ debe ser inferior a

5% y 10%, respectivamente. En esta revisión describimos aspectos clínicos e histológicos de las

distintas entidades y discutimos las posibles opciones de manejo, en función de la categoría

diagnóstica y del tamaño de la lesión. El manejo correcto de estas lesiones requiere una estrecha

colaboración entre cirujanos, radiólogos y patólogos.

© 2024 SESPM. Publicado por Elsevier España, S.L.U. Se reservan todos los derechos, incluidos los

de minería de texto y datos, entrenamiento de IA y tecnologías similares.

Introduction

Histological lesions at risk for breast cancer are epithelial
proliferative lesions that are associated with a higher
incidence of invasive breast carcinoma. The magnitude of
the risk is related to the existence of epithelial atypia.

Epidemiological studies indicate the importance of
histological classifications (Table 1).1–3 Benign proliferative
lesions with atypia have a higher relative risk (RR) of breast
cancer than the control population.

In patients with carcinoma in situ, ductal, or lobular, the
risk affects primarily the quadrant of the breast where the
initial lesion is diagnosed.4,5 These lesions are considered
non-obligatory precursors of invasive breast carcinoma.

Lobular carcinoma in situ (LCIS) behaves like risk lesions
and as non-obligatory precursors of breast cancer since their
presence indicates a greater bilateral risk of developing
invasive carcinoma. Still, the risk is significantly higher for
the quadrant where LCIS is first diagnosed.5–7

With the implementation of core needle biopsies (CNB)
and vacuum-assisted biopsies (VAB) in patients that present
lesions detected by imaging, the question of the appropriate
management arises. International societies have recently
published consensus and guidelines for diagnosing and
treating breast lesions of uncertain malignant potential.8–11

This study aims to review the diagnostic criteria of benign
proliferative lesions of the breast, the associated risk of
carcinoma, and management based on the diagnosis with
minimally invasive biopsies (CNB or VAB) and vacuum-
assisted excision (VAE), which aims to remove a similar
amount of tissue as diagnostic surgical excision.11

Usual ductal hyperplasia (UDH)

UDH presents a heterogeneous intraductal proliferation of
cells without nuclear atypia (Fig. 1A).12

It raises the differential diagnosis with atypical ductal
hyperplasia (ADH) and low or intermediate-grade ductal
carcinoma in situ (DCIS).

The immunohistochemical (IHC) study with high molecu-
lar weight cytokeratins, reactive with basal/myoepithelial
cells (CK 5/6, CK 14), is helpful since cell proliferation is
patchily positive in UDH and negative in ADH and DCIS.12–14

Likewise, stains with estrogen and progesterone receptors
are positive in isolated cells in UDH but uniformly positive in
ADH/DCIS.12,13

The etiopathogenesis of UDH needs to be better under-
stood. The studies by Boecker et al. propose that cell
proliferation is formed by progenitor cells of the ductal
epithelium and myoepithelium.14

UDH confers a low RR of infiltrating breast cancer (RR.
1.5–2); therefore, when it is detected in CNB or VAB, a
surgical biopsy is not indicated.8

Radial scar (<1 cm) and complex sclerosing
lesion (>1 cm)

They are asymptomatic and rarely palpable lesions, being
able to simulate the image and histology of an invasive
carcinoma (Fig. 1B and C). They are detected in 0.5% of CNB,
7% of benign surgical biopsies, and 26% of resections for
carcinoma.15–18 Its RR is low (1.5–1.8).18

The radial scar and complex sclerosing lesion may be
associated with epithelial proliferation without atypia, ADH,
and carcinoma in situ, ductal, or lobular. In surgical
resections, carcinoma can be detected in 10% of cases (0%–
25%). Lesions that present atypia must be surgically removed.
However, open excision (OE) may not be mandatory in lesions
without atypia, in which the radiological image agrees with
the diagnosis by CNB or VAB, if the radiological target lesion
has largely been removed by VAB or VAE.7,8,11

Sclerosing adenosis, atypical apocrine
adenosis, and microglandular adenosis

Sclerosing adenosis (SA) is a benign lesion showing the
proliferation of small acini with abundant myoepithelial
cells and fibrous stroma (Fig. 1D). It is associated with a low
RR (2.2), like other proliferative lesions without atypia.19

Table 1 Classification of lesions at risk for breast cancer.

Proliferative lesions without atypia. Low risk. RR 1.27–1.90

Ductal hyperplasia without atypia, usual or florid type

Sclerosing and apocrine adenosis

Lesions with columnar cells

Radial scar and complex sclerosing lesions

Papillomas

Proliferative lesions with atypia. High risk. RR 3.7–5.9

Atypical ductal hyperplasia

Flat epithelial atypia

Atypical lobular hyperplasia

RR: relative risk.

Source: Dupont and Page,1 London et al.2 and Hartman et al.3
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SA with apocrine change (apocrine adenosis) may present
atypia (Fig. 2A).20

Atypical apocrine adenosis (AAA) preferentially affects
postmenopausal women.21 The differential diagnosis of AAA
should be established with apocrine DCIS.

Microglandular adenosis (MGA) is an extremely rare
proliferative lesion characterized by rounded glandular
structures lined by cells containing eosinophilic secretions
(Fig. 2B).22,23 It presents an IHC profile characterized by the
absence of the myoepithelial layer, positivity with S100, and
triple-negative immunophenotype (Fig. 2D). Laminin and
collagen IV stains demonstrate the presence of basal lamina.
Atypical MGA shows a more complex architecture with
cytological atypia (Fig. 2C). Twenty-five per cent of atypical
MGA are associated with carcinoma. It is related to triple-
negative breast cancer.24,25 The lesion must be surgically
removed when atypical MGA is diagnosed in CNB/VAB.

Non-invasive papillary lesions

Papillary lesions can be central or peripheral, solitary, or
multiple (Fig. 3). The lesions may be asymptomatic or
palpable and produce bloody secretion. They are histologi-
cally characterized by intraductal epithelial proliferation
associated with fibrovascular cores. They can be benign,

atypical, or harbor non-invasive carcinomas.26,27,28 A double
epithelial and myoepithelial layer lines benign papillomas
(Fig. 3B). Papilloma may present areas of ADH or foci of low-
grade DCIS. Their size differentiates these; less than 3 mm
for ADH and greater than 3 mm for DCIS.

The IHC study is essential in diagnosing benign intraductal
papilloma.27 Myoepithelial stains show positivity in the
papillae and ductal layer (Fig. 3C).

The RR of carcinoma associated with central and
peripheral papilloma is 2 and 3, respectively. The RR
associated with papilloma with atypia is 7.5.28–31. Papillo-
mas without atypia, diagnosed by CNB, present a higher risk
lesion at surgery in less than 10% of cases. Therefore, the
surgical indication must be individualized based on the
patient's characteristics, image, and lesion size. After a
diagnosis by CNB/VAB, it is considered acceptable to carry
out radiological follow-up if the target image has been
removed. However, papillary lesions with ADH present a
higher risk lesion with a high frequency (>50%), for which OE
is indicated.8,9,11

Atypical ductal hyperplasia

ADH is diagnosed histologically based on cytological, architec-
tural, and quantitative criteria (Fig. 4A and B).32–35 The

Fig. 1 (A) Usual ductal hyperplasia showing intraluminal cellular proliferation. The cells are arranged in streams, and they tend to

overlap. They delineate irregular-shaped spaces. (B) Radial scar showing a central area of sclerosis and a lobulocentric architecture.

(C) Complex sclerosing lesion with irregular acinar proliferation, surrounded by collagenous stroma. (D) Sclerosing adenosis is

characterized by the proliferation of epithelial and myoepithelial cells embedded in a collagenous stroma.
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cytology and architecture of ADH are like those of low-grade
DCIS. The difference between ADH and low-grade DCIS is
quantitative. Atypical proliferative lesions that affect up to 2
lobular units or measure up to 2 mm are diagnosed as ADH,
and larger lesions are diagnosed as low-grade DCIS. The WHO
recommends a conservative diagnosis, favoring a diagnosis of
ADH in small lesions, especially when diagnosed in CNB.7 These
quantitative criteria are orientative and arbitrary.

ADH presents genetic alterations like those described in
low-grade DCIS, low-grade invasive ductal carcinoma, and
lobular neoplasia (LN). These include losses of 16q and 17p
and gains of 1q.12

ADH represents 5%–10% of benign breast biopsies; the RR
of breast cancer for this population is 3–5 times; the
absolute risk of breast cancer is 15% (3.7%–30%). The risk
affects both breasts. The mean latency time after the
diagnosis of ADH in a surgical biopsy until the development
of breast carcinoma is 8.3 years.34

The histological diagnosis of ADH must be established by
pathologists who are experts in breast diseases.35

Some cases present histological features that fall be-
tween ADH and low-grade DCIS; these cases are designated
ADH bordering on DCIS (ADH-BD).36–38

OE is recommended after a diagnosis of ADH on CNB/
VAB.9,11

In small lesions, less than 15 mm, VAE could be
considered.11

Columnar cell lesions and flat epithelial atypia

Lesions with columnar cells frequently contain secretions
and microcalcifications (Fig. 4C).39 A subgroup of these
lesions, flat epithelial atypia (FEA), shows low-grade nuclear
atypia but no significant intraluminal proliferation charac-
teristics in ADH (Fig. 4D).

FEA is detected in up to 10% of CNB and 2.4% of surgical
biopsies. The RR of carcinoma is low (2.04). It is frequently
associated with ADH (46%). The detection of DCIS in surgical
biopsy is 9%.40

After a diagnosis of FEA on CNB, resection with VAB is
recommended, and radiological follow-up if 90% or more of
the lesion has been removed.9,11

Lobular neoplasia

The term LN encompasses atypical lobular hyperplasia (ALH)
and LCIS.41

LCIS is not a direct precursor of invasive breast cancer but
instead behaves as a risk factor.

LN is diagnosed with greater prevalence in premenopausal
women. It is frequently a multifocal and multicentric (50%) and
bilateral (30%) disease. LN does not present characteristic
images. It can be associated with other lesions (SA, radial scar,
and columnar cell lesions). Microcalcifications occur in 23%–60%
of cases.41,42

Fig. 2 (A) Atypical apocrine adenosis showing acini lined by cells with pink granular cytoplasms. The nuclei are hyperchromatic and

moderately pleomorphic. (B) Microglandular adenosis showing rounded acini containing eosinophilic secretions. (C) Atypical

microglandular adenosis shows rounded acini with intraluminal secretions. Some acini are irregular and fused. (D) S100

immunostaining shows diffuse positivity. (For interpretation of the references to color in this figure legend, the reader is referred

to the web version of this article.)
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Classic LCIS presents a uniform population of cells with
rounded and eccentric nuclei that occupy more than 50% of
the lumen of the mammary acini, causing them to distend
(Fig. 5A). Lesions of smaller volumes are classified as ALH.

The IHC study of LCIS shows a loss of E-cadherin, with the
absence or a marked decrease in cytoplasmic membrane
staining (Fig. 5B); up to 10% of the cases may show aberrant
expression of E-cadherin. Beta-catenin and p120 can also be
helpful in defining the immunophenotype in selected cases.

Molecular studies of LN most frequently show a loss of 16q
and a gain of 1q. The CDH1 gene mutation, located at 16q
22.1, is related to the loss of expression of E-cadherin, a
suppressor gene associated with cell adhesion.5,41

Patients with LN have a higher risk of developing invasive
breast cancer, lobular or non-special (ductal) type. The RR is
4–5 times in HLA and 8–10 in LCIS. Invasive carcinoma
develops with a low prevalence over a long period
(15–30 years). The breast cancer mortality rate is low
after the diagnosis of LCIS (1.1% after 12 years). The risk of
invasive cancer affects both breasts but is higher for the
ipsilateral breast. The absolute risk at 20 years is approxi-
mately 20%.5,43

After a diagnosis of CNB/VAB, observation is recom-
mended in most patients rather than surgery.9,11 However, if
there is radiological–pathological discordance, OE or VAE is
advised.

Histological variants of LCIS require special mention:
florid LCIS (FLCIS) and pleomorphic LCIS (PLCIS).5,6,41–46

FCLIS presents low nuclear atypia but causes significant
acini distention and may show necrosis (Fig. 5C).

PLCIS is characterized by marked nuclear atypia. They
frequently present necrosis and resemble DCIS with
comedonecrosis (Fig. 5D). With some frequency, it can be
HER2 positive.41,43–46

LCIS variants (FLCIS and PLCIS) usually present target
lesions, generally microcalcifications, on imaging. After
diagnosis by CNB, surgical excision is recommended due to
the frequent presence of a higher-grade lesion in 33%–38% of
cases.44

In the case of PLCIS, surgical management like that of
DCIS is recommended, and the margins should be free of
tumor.41,44,45 Radiotherapy is advised after conservative
surgery in PLCIS due to its similarity to high-grade DCIS.44–46

General principles for the management of
proliferative lesions at risk for breast cancer
(Tables 2 and 3)8–11

The pathologist plays a fundamental role in the histological
diagnosis of breast lesions and participates in management
decisions with radiologists and surgeons. For this, the
pathologist must have complete information on the clinical
symptoms and the findings of the imaging techniques.

Minimally invasive biopsies (CNB and VAB) are the proce-
dure of choice for the diagnosis of palpable and non-palpable

Fig. 3 (A) Intraductal papilloma showing branching papillae with fibrovascular cores. (B) A double layer of epithelial and

myoepithelial cells lines them. (C) p63 immunostaining shows positive myoepithelial cells. (D) Multiple papillomas occupy distended

ductal spaces.
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Fig. 4 (A) Atypical ductal hyperplasia shows epithelial cell proliferation, with low-grade nuclear atypia, forming micropapillae and

cellular bridges. (B) CK14 immunostaining is limited to the myoepithelial layer and a few foci of usual ductal hyperplasia. (C) Flat

epithelial atypia showing distended acini with intraluminal calcifications. (D) The acinus is lined by epithelial cells with overlapping,

rounded nuclei.

Fig. 5 (A) Lobular carcinoma in situ, classical type, showing distended acini completely occupied by poorly cohesive, rounded cells.

(B) E-cadherin immunostaining with lack of expression in the lobular carcinoma in situ. (C) Lobular carcinoma in situ, florid type, with

markedly distended acini and low-grade cellular atypia. (D) Lobular carcinoma in situ, pleomorphic type. The cells are markedly

atypical, showing eccentrically located nuclei. Focal necrosis is shown.
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breast lesions. For the histological classification, it may be
helpful to use the diagnostic categories proposed by the Royal
College of Pathologists of the United Kingdom (Table 2).47,48

OE is generally recommended for ADH lesions because the
underestimation rates should be below 5% for invasive
carcinoma and below 10% for DCIS. However, VAE is being
implemented for small lesions.

Radiological follow-up is recommended after removal
with VAB or VAE in B3 lesions without atypia.

Funding

No funding has been used for this review.

Ethical committee approval

The characteristics of the review exempt it from ethics
committee approval.

Declaration of competing interest

The authors declare that they have no conflict of interest.

References

1. Dupont WD, Page DL. Risk factors for breast cancer in women

with proliferative breast disease. N Engl J Med. 1985;312:

146–51.
2. London SJ, Connolly JL, Schnitt SJ, Colditz GA. A prospective

study of benign breast disease and the risk of breast cancer.

JAMA. 1992;267:941–4.

3. Hartman LC, Sellers TA, Frost MH, Lingle WL, Degnim AC, Ghosh
K, et al. Benign breast disease and the risk of breast cancer. N

Engl J Med. 2005;353:229–37.

4. Hartmann LC, Radisky DC, Frost MH, Santen RJ, Vierkant RA,

Benetti LL, et al. Understanding the premalignant potential of
atypical hyperplasia through its natural history: a longitudinal

cohort study. Cancer Prev Res. 2014;7:211–7.

Table 2 Diagnostic classification system for core needle biopsies.

B1: Normal breast tissue Indicate the presence of breast epithelium and microcalcifications

B2: Benign lesion Include fibroadenoma, fibrocystic changes, sclerosing adenosis, ductal ectasia,

and others.

B3: Lesion of uncertain malignant potential Benign lesions that may be heterogeneous or associated with a higher risk of

malignant lesions. Include ADH, FEA, LN, papillary lesions, radial scar, mucocele-

like lesions, and rare lesions.

B4: Lesion suspected of malignancy. Does not allow a definitive diagnosis due to a lack of material or associated

artifacts

B5: Malignant lesion If possible, specify the grade and histological type

B5a. DCIS, malignant papillary lesion,

pleomorphic lobular carcinoma situ

B5b. Invasive carcinoma and other malignant

tumors

B5c. Carcinoma cannot be specified if it is in

situ or infiltrative.

FEA: flat epithelial atypia; DCIS: ductal carcinoma in situ; ADH: atypical ductal hyperplasia; LN: lobular neoplasia.

Source: The Royal College of Pathologists of the United Kingdom.47,48

Table 3 Management of risk breast lesions diagnosed by CNB/VAB.

Type of lesion Recommendation Comment

Atypical ductal

hyperplasia

Open resection Consider VAE in small lesions

Flat epithelial atypia

and columnar cell

lesions

Resection with VAB and radiological follow-up

if 90% of the target lesion has been removed

Radial scar/complex

sclerosing lesion

Resection with VAB and radiological follow-up VAE if needed

Papillary lesions After CNB diagnosis of lesions without atypia,

complete resection of the target lesion with

VAB

Open excision/VAE of lesions with atypia and large

papillary lesions

LCIS and atypical

lobular hyperplasia

After diagnosis with CNB or VAB, radiological

follow-up

Open excision/VAE of lesions with radiological-

pathological discordance Resection of pleomorphic and

florid LCIS

Revista de Senología y Patología Mamaria 38 (2025) 100636

7

http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0005
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0005
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0005
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0010
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0010
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0010
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0015
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0015
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0015
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0020
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0020
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0020
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0020


5. Ginter PS, D'Alfonso TM. Current concepts in diagnosis,

molecular features, and management of lobular carcinoma in

situ of the breast with a discussion of morphologic variants.
Arch Pathol Lab Med. 2017;141:1668–78.

6. O'Malley FP. Lobular neoplasia: morphology, biological poten-

tial and management in core biopsies. Mod Pathol. 2010;23:

S14–25.
7. WHO Classification of Tumours Editorial Board. WHO Classifica-

tion of Breast Tumours.Fifth edition. Lyon, France: Interna-

tional Agency for Research on Cancer; 2019.

8. Rageth CJ, O'Flynn E, Pinker K, Kubik-Huch RA, Mundinger A,
Decker T, et al. Second International Consensus Conference on

lesions of uncertain malignant potential in the breast (B3

lesions). Breast Cancer Res Treat. 2019;174:279–96.

9. Elfgen C, Leo C, Kubik-Huch R, Muenst S, Schmidt N, Quinn C,
et al. Third International Consensus Conference on lesions of

uncertain malignant potential in the breast (B3 lesions).

Virchows Arch. 2023;483:5–20.
10. The American Society of Breast Surgeons. Official Statements.

ConsensusGuideline onConcordanceAssessment of Image-Guided

Breast Biopsies and Management of Borderline or High-Risk

Lesions. [consulted September 14, 2019]. Available in: https://
www.breastsurgeons.org/resources/statements November 2,

2016.

11. Rubio IT, Wyld L, Marotti L, Athanasiou A, Regitnig P, Catanuto

G, et al. European guidelines for the diagnosis, treatment, and
follow-up of breast lesions with uncertain malignant potential

(B3 lesions) developed jointly by EUSOMA, EUSOBI, ESP (BWG)

and ESSO. Eur J Surg Oncol. 2024;50:107292.
12. Quintana LM, Collins LC. Assessing intraductal proliferations in

breast core needle biopsies. Diagn Histopathol. 2018;24:49–57.

13. Martinez AP, Cohen C, Hanley KZ, Li X. Estrogen receptor and

cytokeratin 5 are reliable markers to separate usual ductal
hyperplasia from atypical ductal hyperplasia and low-grade

ductal carcinoma in situ. Arch Pathol Lab Med. 2016;140:686–9.

14. Boecker W, Moll R, Dervan P, Buerger H, Poremba C, Diallo RI,

et al. Usual ductal hyperplasia of the breast is a committed
stem(progenitor) cell lesion distinct from atypical ductal

hyperplasia and ductal carcinoma in situ. J Pathol. 2002;198:

458–67.
15. Jacobs TW, Byrne C, Colditz G, Connolly JL, Schnitt SJ. Radial

scars in benign breast-biopsy specimens and the risk of breast

cancer. N Engl J Med. 1999;340:430–6.

16. Leong RY, Kohli MK, Zeizafoun N, Liang A, Tartter PI. Radial scar
at percutaneous breast biopsy that does not require surgery. J

Am Coll Surg. 2016;223:712–6.

17. Matrai C, D'Alfonso TM, Pharmer L, Drotman MB, Simmons RM,

Shin SJ. Advocating non-surgical management of patients with
small, incidental radial scars at the time of needle core biopsy:

a study of 77 cases. Arch Pathol Lab Med. 2015;139:1137–42.

18. Aroner SA, Collins LC, Connolly JL, Colditz GA, Schnitt SJ,

Rosner BA, et al. Radial scars and subsequent breast cancer risk:
results from the nurses' health studies. Breast Cancer Res Treat.

2013;139:277–85.

19. Visscher DW, Nassar A, Degnim AC, Frost MH, Vierkant RA, Frank
RD, et al. Sclerosing adenosis and risk of breast cancer. Breast

Cancer Res Treat. 2014;144:205–12.

20. Asirvatham JR, Garcia Falcone MM, Kleer CG. Atypical apocrine

adenosis: diagnostic challenges and pitfalls. Arch Pathol Lab
Med. 2016;140:1045–51.

21. Fuehrer N, Hartmann L, Degnim A, Allers T, Vierkant R, Frost

M, et al. Atypical apocrine adenosis of the breast. Long-

term follow-up in 37 patients. Arch Pathol Lab Med.
2012;136:179–82.

22. Kravtsov O, Jorns JM. Microglandular adenosis and associated

invasive carcinoma. Arch Pathol Lab Med. 2019;144:42–6.
23. Khalifeh IM, Albarracin C, Diaz LK, Symmans FW, Edgerton ME,

Hwang RF, et al. Clinical, histopathologic, and

immunohistochemical features of microglandular adenosis and

transition into in situ and invasive carcinoma. Am J Surg Pathol.

2008;32:544–52.
24. Geyer FC, Lacroix-Triki M, Colombo PE, Patani N, Gauthier A,

Natrajan R, et al. Molecular evidence in support of the

neoplastic and precursor nature of microglandular adenosis.

Histopathology. 2012;60:E115–30.
25. Geyer FC, Berman SH, Marchiò C, Burke KA, Guerini-Rocco E,

Piscuoglio S, et al. Genetic analysis of microglandular adenosis

and acinic cell carcinomas of the breast provides evidence for

the existence of a low-grade triple-negative breast neoplasia
family. Mod Pathol. 2017;30:69–84.

26. Tse GM. Papillary lesions of the breast. Diagn Histopathol.

2018;24:64–7.

27. Agoumi M, Giambattista J, Hayes MM. Practical considerations
in breast papillary lesions: a review of the literature. Arch

Pathol Lab Med. 2016;140:770–90.

28. Renshaw AA, Derhagopian RP, Tizol-Blanco DM, Gould EW.
Papillomas and atypical papillomas in breast core needle biopsy

specimens risk of carcinoma in subsequent excision. Am J Clin

Pathol. 2004;122:217–21.

29. Rakha EA, Ellis IO. Diagnostic challenges in papillary lesions of
the breast. J Pathol. 2018;50:100–10.

30. Jorns JM. Papillary lesions of the breast: a practical approach to

diagnosis. Arch Pathol Lab Med. 2016;140:1052–9.

31. Lewis JT, Hartmann LC, Vierkant RA, Maloney SD, Pankratz VS,
Allers TM, et al. An analysis of breast cancer risk in women with

single, multiple, and atypical papilloma. Am J Surg Pathol.

2006;30:665–72.
32. Ellis IO. Intraductal proliferative lesions of the breast: mor-

phology, associated risk and molecular biology. Mod Pathol.

2010;23:S1–7.

33. Ely KA, Carter BA, Jensen RA, Simpson JF, Page DL. Core biopsy
of the breast with atypical ductal hyperplasia: a probabilistic

approach to reporting. Am J Surg Pathol. 2001;25:1017–21.

34. Hartman LC, Degnim AC, Santem RJ, Dupont WD, Ghosh K.

Atypical hyperplasia of breast–risk assessment and manage-
ment options. N Engl J Med. 2015;372:78–89.

35. Elmore JG, Longton GM, Carney PA, Geller BM, Onega T,

Tosteson AN, et al. Diagnostic concordance among pathologists
interpreting breast biopsy specimens. JAMA. 2015;313:1122–32.

36. Khoury T. Preneoplastic low-risk mammary ductal lesions (atypical

ductal hyperplasia and ductal carcinoma in situ spectrum):

current status and future directions. Cancers. 2022;14:507–27.
37. Tozbikian G, Brogi E, Vallejo CE, Giri D, et al. Atypical ductal

hyperplasia bordering on ductal carcinoma in situ: interob-

server variability and outcomes in 105 cases. Int J Surg Pathol.

2017;25(2):100–7.
38. Pawloski KR, Christian N, Knezevic A, Wen HY, Van Zee KJ,

Morrow M, et al. Atypical ductal hyperplasia bordering on DCIS

on core biopsy is associated with higher risk of upgrade than

conventional atypical ductal hyperplasia. Breast Cancer Res
Treat. 2020;184(3):873–80.

39. Aroner SA, Collins LC, Schnitt SJ, Connolly JL, Graham AC,

Tamimi RM. Columnar cell lesions and subsequent breast
cancer risk: a nested case-control study. Breast Cancer Res.

2010;12:R61.

40. Said SM, Visscher DW, Nassar A, Frank RD, Vierkant RA, Frost

MH, et al. Flat epithelial atypia and risk of breast cancer: a
Mayo cohort study. Cancer. 2015;121:1548–55.

41. Pinder SE, Shaaban AM. In situ lobular proliferations of the

breast. Diagn Histopathol. 2018;24:58–63.

42. Middleton LP, Grant S, Stephens T, Stelling CB, Sneige N,
Sahin AA. Lobular carcinoma in situ diagnosed by core

needle biopsy: when should it be excised? Mod Pathol.

2003;16:120–9.
43. King TA, Pilewskie M, Muhsen S, Patil S, Mautner SK, Park A,

et al. Lobular carcinoma in situ: a 29-year longitudinal

V. Marco Molina and F. García Hernández

8

http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0025
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0025
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0025
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0025
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0030
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0030
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0030
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0035
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0035
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0035
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0040
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0040
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0040
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0040
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0045
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0045
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0045
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0045
https://www.breastsurgeons.org/resources/statements
https://www.breastsurgeons.org/resources/statements
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0055
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0055
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0055
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0055
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0055
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0060
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0060
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0065
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0065
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0065
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0065
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0070
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0070
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0070
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0070
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0070
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0075
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0075
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0075
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0080
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0080
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0080
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0085
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0085
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0085
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0085
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0090
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0090
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0090
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0090
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0095
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0095
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0095
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0100
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0100
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0100
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0105
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0105
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0105
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0105
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0110
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0110
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0115
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0115
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0115
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0115
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0115
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0120
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0120
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0120
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0120
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0125
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0125
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0125
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0125
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0125
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0130
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0130
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0135
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0135
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0135
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0140
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0140
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0140
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0140
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0145
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0145
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0150
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0150
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0155
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0155
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0155
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0155
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0160
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0160
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0160
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0165
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0165
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0165
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0170
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0170
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0170
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0175
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0175
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0175
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0180
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0180
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0180
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0185
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0185
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0185
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0185
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0190
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0190
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0190
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0190
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0190
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0195
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0195
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0195
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0195
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0200
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0200
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0200
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0205
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0205
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0210
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0210
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0210
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0210
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0215
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0215


experience evaluating clinicopathologic features and breast

cancer risk. J Clin Oncol. 2015;33:3945–52.

44. Khoury T, Karabakhtsian RG, Mattson D, Yan L, Syriac S, Habib
F, et al. Pleomorphic lobular carcinoma in situ of the breast:

clinicopathological review of 47 cases. Histopathology.

2014;64:981–93.

45. Shamir ER, Chen YY, Chu T, Pekmezci M, Rabban JT, Krings G.
Pleomorphic and florid lobular carcinoma in situ variants of the

breast. Am J Surg Pathol. 2019;43:399–408.

46. Sokolova A, Lakhani SR. Lobular carcinoma in situ: diagnostic

criteria and molecular correlates. Mod Pathol. 2021;34:8–14.

47. The Royal College of Pathologists. [consulted August 18, 2024].
Available in: https://www.rcpath.org/document-library-

search.html?resource-keyword=breast+cancer.

48. Ellis IO, Humphreys S, Michell M, Pinder SE, Well CA, Zakhour

HD, et al. Guidelines for breast needle core biopsy handling and
reporting in breast screening assessment. J Clin Pathol. 2004;57

(9):887–902.

Revista de Senología y Patología Mamaria 38 (2025) 100636

9

http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0215
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0215
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0220
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0220
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0220
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0220
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0225
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0225
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0225
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0230
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0230
https://www.rcpath.org/document-library-search.html?resource-keyword=breast+cancer
https://www.rcpath.org/document-library-search.html?resource-keyword=breast+cancer
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0240
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0240
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0240
http://refhub.elsevier.com/S0214-1582(24)00064-1/rf0240

	Histological lesions of risk for breast carcinoma. An updated survival guide
	Introduction
	Usual ductal hyperplasia (UDH)
	Radial scar (1cm)
	Sclerosing adenosis, atypical apocrine adenosis, and microglandular adenosis
	Non-invasive papillary lesions
	Atypical ductal hyperplasia
	Columnar cell lesions and flat epithelial atypia
	Lobular neoplasia
	General principles for the management of proliferative lesions at risk for breast cancer (Tables 2 and 3)8–11
	Funding
	Ethical committee approval
	Declaration of competing interest
	References


