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Abstract: Benign breast diseases, which are commonly seen in clinical practice, have various clinical presentations and implications, 
as well as management strategies. This article describes common benign breast lesions, presentations of these lesions, and typical 
radiographic and histologic findings. Also included in this review are the most recent data and guideline-based recommendations for 
the management of benign breast diseases at diagnosis, including surgical referral, medical management, and ongoing surveillance. 
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Introduction
Breast-related concerns are common reasons patients seek care from health care professionals. Common concerns include 
a self-detected palpable lump, skin changes, breast pain, or nipple discharge. Patients may also seek care because of 
abnormalities detected on routine screening mammograms. Many of these breast concerns and findings have benign 
causes and are referred to as benign breast diseases or benign breast lesions. Some benign lesions can be more easily 
distinguished on standard imaging, whereas others may require more advanced imaging techniques or biopsy for 
a definitive diagnosis.

A key consideration with benign breast lesions is whether the biopsy findings on pathology align with findings from 
the examination and imaging, known as clinical- or radiologic-pathologic concordance.1 Lesions that are not concordant 
should generally be surgically excised.1 Two other factors that influence management are risk of upgrade to malignancy 
(risk of finding concurrent breast cancer) and future risk of breast cancer associated with a specific lesion type.

Benign breast lesions can be broadly grouped into nonproliferative lesions, proliferative lesions without atypia, and 
proliferative lesions with atypia.1,2 These groups are separated by histologic appearance of the lesions and the associated 
risk that future breast cancer will develop in patients with these types of lesions. Nonproliferative lesions have minimal to 
no associated increased risk of breast cancer as well as minimal risk of upgrade, so routine observation is generally 
recommended.1 Simple cysts and nonproliferative fibrocystic change are common examples of nonproliferative 
lesions.1,2 Individuals with proliferative lesions without atypia (including some fibroepithelial lesions, papillary lesions, 
radial scars) may have a slightly increased risk (relative risk of approximately 2.0) of future breast cancer.1 Proliferative 
lesions with atypia have a higher associated risk of future breast cancer, so these lesions are considered clinically to be 
high risk. For proliferative lesions with and without atypia, rates of upgrade to malignancy vary by lesion, as do 
management recommendations.

Clinical management depends on patient-specific factors and individual risk factors associated with the lesion. Some 
lesions require no additional management, and routine screening can be resumed. Other clinical management strategies 
include more frequent surveillance imaging for a select time to ensure lesion stability, referral for surgical excision, or 
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consideration of endocrine therapies to reduce the future risk of breast cancer. Types of lesions, management strategies, 
and risks for future cancer are discussed in further detail in this article; risks are also summarized in Table 1.

Lesions and Management Strategies
Fibroepithelial Lesions
Fibroepithelial lesions, which include fibroadenomas and phyllodes tumors, are a unique group of breast disorders that 
have similar histologic features but vary clinically. Fibroadenomas are the most common of the benign breast masses, 
whereas phyllodes tumors are uncommon and can range from benign neoplasms to malignant tumors capable of distant 
metastasis.18

Fibroadenoma
A fibroadenoma is a common breast lesion that most often affects women of reproductive age and commonly presents as 
a painless mass, generally ranging in size from 2 to 3 cm. Although the exact cause is unknown, fibroadenomas develop 
from stromal and epithelial tissue and are thought to be estrogen-sensitive lesions.19,20 As a result, they have a propensity 
to increase in size during the menstrual cycle, during pregnancy, and with menopausal hormone therapy. They usually 
regress at menopause.19 There are various types of fibroadenomas—from simple fibroadenomas, which comprise about 
70% to 90% of all fibroadenomas, to cellular fibroadenomas, which have similar histologic features to a phyllodes 
tumor.21,22 Juvenile fibroadenomas are rare and are more commonly seen in adolescents aged 10 to 18 years as well as in 
premenopausal women.22 These lesions enlarge rapidly, often causing substantial breast growth or asymmetry. Lesions 
larger than 5 cm are referred to as giant fibroadenomas.22

Complex fibroadenomas contain specific histologic features including cysts >3 mm, calcifications, sclerosing adenosis, 
and papillary metaplasia.22,23 These characteristics are considered pathologic and may influence future risk for breast 
cancer. A study by Nassar et al23 showed that the overall risk of breast cancer for a woman with fibroadenoma was slightly 
elevated (relative risk, 1.60). However, for women with a complex fibroadenoma, an even higher relative risk of 2.27 has 
been reported, with the risk largely dependent on the degree of proliferation.23 Cellular fibroadenomas have high stromal 
cellularity and can often resemble a benign phyllodes tumor histologically. Because of this similarity, surgical excision is 
often recommended to confirm the diagnosis.24

Many fibroadenomas are first identified on screening mammography. Diagnosis can often be made largely from 
imaging findings of diagnostic mammography and focused ultrasonography; however, for a definitive diagnosis, biopsy 
may be indicated. If women have a high likelihood of fibroadenoma based on imaging findings but have not had a biopsy, 
surveillance with imaging is recommended at 6, 12, and 24 months to document lesion stability. Surgical excision of the 
lesion can be considered for women with large, rapidly growing, or painful fibroadenomas.25

Table 1 Associated Risks of Benign Breast Disease

Associated Lifetime Risk of Breast Cancer Risk of Upgrade to Malignancy at 
Surgical Excision

Fibroadenoma Simple fibroadenoma: none to minimal increased risk 

Small increased risk if associated with proliferative changes

<1%3

Papillary 
lesion

Solitary benign papilloma with slightly increased risk, similar to other proliferative 
lesions without atypia

<5%4–6

PASH None to minimal7 <5%7

FEA Slightly increased risk, similar to other proliferative lesions without atypia <10%8,9

Radial scar Slightly increased risk, similar to other proliferative lesions without atypia <10%8,10,11

ADH High risk 10–20%12

ALH High risk <5%13

LCIS High risk <10%14–17

Abbreviations: ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; FEA, flat epithelial atypia; LCIS, lobular carcinoma in situ; PASH, pseudoangiomatous 
stromal hyperplasia.
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Phyllodes Tumors
Phyllodes tumors comprise about 0.3% to 1.0% of all breast tumors.26 They commonly present in premenopausal women 
and have a similar clinical presentation to fibroadenomas, averaging 4 to 5 cm in size.27,28 Phyllodes tumors often have 
a round, lobulated appearance with partially indistinct or circumscribed margins on mammography and ultrasonography. 
Cystic features are commonly seen in malignant variants.27 Phyllodes tumors arise from the breast stroma and are 
stimulated by various growth factors. Other factors such as pregnancy, trauma, lactation, or increased estrogen production 
may also cause these tumors to grow.28

Like fibroadenomas, phyllodes tumors can be classified and differentiated on the basis of histologic features and are 
graded as benign, borderline, or malignant.28 Benign phyllodes tumors are likely to recur, and malignant phyllodes 
tumors can metastasize.27 A large meta-analysis that included 54 retrospective studies reported an 8% local recurrence 
rate for benign types, 13% for borderline, and 18% for malignant phyllodes tumors.27,29

The mainstay treatment for phyllodes tumors is surgical excision.30 The need for re-excision in patients with residual 
positive margins remains controversial. However, women with a borderline or malignant phyllodes tumor with positive 
margins should undergo re-excision.28 Long-term surveillance of benign phyllodes tumors includes clinical breast 
examination and ultrasonography every 6 months for 2 years to monitor for recurrence in addition to age-appropriate 
screening.31,32 Figure 1 shows sonographic images of a fibroepithelial lesion, which was revealed to be a phyllodes tumor 
on biopsy.

Papillary Lesions
Intraductal papilloma is the most common heterogeneous group of papillary lesions of the breast.4 They comprise 10% of 
benign breast lesions,33 and their incidence has been estimated at 2% to 3% among cisgender women.34 Pathologically, 
papillomas are discrete intraductal polypoid lesions. They can harbor atypia, which may affect management.35,36 

Clinically, papillomas can present in various ways including nipple discharge and a palpable mass, or they can be first 
seen on screening breast imaging.37 Papillary lesions present more commonly in the central breast and in the subareolar 
region, but they can also be found peripherally.4 Papillomas have been reported to comprise 40% to 70% of cases of 
pathologic nipple discharge.34 On mammography, papillomas appear as well-defined round or oval soft-tissue opacities, 

Figure 1 Sonographic image showing a fibroepithelial lesion with borderline findings. Biopsy revealed phyllodes tumor. 
Abbreviations: 4 CMFN, 4 centimeters from nipple; Dist, distance; Rt, right.
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with or without microcalcifications.4,33 Ultrasonography may reveal an intraductal mass, an intracystic mass, or a solid 
mass.35 The incidence of asymptomatic papilloma has increased with the rising availability of advanced imaging and 
core needle biopsy for breast lesions.34

Management strategies for papilloma are still being debated. For management, papillomas are often divided into 3 
subgroups: papilloma with atypia, multiple papillomas and/or peripheral papilloma, and solitary papilloma without atypia 
(or solitary benign papilloma). There is consensus regarding management of papillomas with atypia on biopsy. These 
papillary lesions have been shown to be associated with a high rate (at least 25–30%) of upgrade to carcinoma on 
excision, and practice recommendations include proceeding with surgical excision.8 The presence of a papilloma with 
atypia was reported with an associated relative risk of 5.11 for future malignancy,35 a risk that is comparable or slightly 
greater than that of other atypias.

Multiple papillomas are discrete entities with varied definitions in the literature and include recurrent papilloma, 
papillomas diagnosed on biopsy of different sites, or multiple papillomas (>5) seen on surgical excisional pathology.5,35 

For multiple and peripheral papillomas, surgical excision is recommended.33 Multiple papillomas without atypia are 
associated with a relative future cancer risk of 3.01, which falls between the risks for proliferative lesions and atypia. 
Multiple papillomas with atypia have a reported relative risk of 7.01, which is greater than the relative risk for atypical 
hyperplasia without papilloma.35 For patients with papillomas and associated atypia, follow-up should include surveil-
lance and future risk-reduction strategies according to recommendations for high-risk lesions, discussed in detail later in 
this article.

The management of solitary papilloma without atypia has been updated because of variable rates of upstaging at 
excision. More recent studies have consistently shown low upgrade rates for lesions sized <1 cm (0–3%).4–6 One of the 
few prospective studies reported the risk of upgrade at 1.7%.37 These data have challenged the need for surgical excision, 
and while no consensus exists, data support radiologic surveillance over surgical excision. However, patients with 
symptomatic papilloma can be referred for surgical excision of the tumor. Patients with solitary papilloma have a relative 
risk of 2.04 of developing future breast cancer, similar to the risk associated with other proliferative lesions without 
atypia.35 Figures 2 and 3 show sonographic images of papillomas: Figure 2, multiple papillomas, and Figure 3, a single 
papilloma with cystic spaces.

Figure 2 Sonographic image showing multiple papillomas. 
Abbreviations: Rt indicates right; UIQ, upper inner quadrant.
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Pseudoangiomatous Stromal Hyperplasia
Pseudoangiomatous stromal hyperplasia (PASH) is a rare benign proliferative disease of the breast characterized by 
activation and increase in myofibroblastic activity.38 Although commonly seen in premenopausal women, PASH also 
occurs in men with underlying gynecomastia and postmenopausal women on hormone therapy. As a result, it has been 
widely accepted that PASH is in part hormonally mediated.39 In a study by Jones et al40 that included 57 women with 
biopsy-proven PASH, 44% of lesions presented as a palpable mass, and 53% were found incidentally on screening 
mammography. The remaining 3% were found during evaluation of an unrelated abnormality.40 On a mammogram, 
PASH is most commonly seen as a noncalcified oval mass with circumscribed or partially circumscribed margins,38 focal 
asymmetry, or less commonly, an area of architectural distortion. On ultrasonography, these lesions appear nonspecific.38 

For biopsy-confirmed PASH lesions, no long-term surveillance is required. Surgical excision should be considered if 
biopsy results are discordant or if symptomatic relief is needed.41 Alternatively, selective estrogen receptor modulators, 
such as tamoxifen or raloxifene, can be considered for management of PASH.41 Figure 4 shows an example on magnetic 
resonance imaging of pseudoangiomatous stromal hyperplasia.

Flat Epithelial Atypia
Flat epithelial atypia (FEA) is an uncommon breast proliferative lesion described histologically as a columnar cell change 
of the epithelial layer, with or without hyperplasia of the terminal duct lobular unit.42 The affected cells have low-grade 
cytologic atypia without complex architectural patterns; essentially, the epithelial cell layer change is flat.42,43 Patients 
with FEA are generally asymptomatic and without palpable findings on breast examination; the FEA is often discovered 

Figure 3 Sonographic image showing a single papilloma with cystic spaces. 
Abbreviations: 5CMFN, 5 centimeters from nipple; RT, right.

Figure 4 Magnetic resonance image showing enhancement in the area of pseudoangiomatous stromal hyperplasia.
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incidentally on a biopsy performed because of abnormal findings on breast imaging,43,44 most commonly 
microcalcifications.45 Less commonly, FEA can be seen on ultrasonography as an irregular or complex mass.43 FEA 
may be found with other higher risk lesions or carcinoma, with atypical ductal hyperplasia (ADH) being most common.8 

A biopsy finding of isolated FEA is associated with a future risk for breast cancer similar to that of other proliferative 
lesions without atypia.8 For this reason, an isolated finding of FEA on biopsy does not warrant the use of risk-reducing 
medications or high-risk screening imaging strategies for long-term surveillance.9

Clinical management of FEA with surgical excision is an ongoing topic of research and debate and is related to how 
often FEA is upgraded at the time of surgical excision to higher risk forms of atypia such as ADH, atypical lobular 
hyperplasia (ALH), lobular carcinoma in situ (LCIS), or carcinoma. The rate of upgrade to cancer varies across studies, 
with previous studies showing upgrade rates up to 42%, although there has generally been a trend toward lower rates in 
more recent and higher quality studies.9 This change is thought to be due, at least in part, to improving imaging 
techniques and ability to determine radiologic-pathologic concordance, as well as to improved biopsy sampling 
techniques with larger gauge needles and vacuum-assisted biopsy.8,9 More recent studies have shown upgrade rates to 
malignancy of less than 10%, even some below 3%, particularly when accounting for focal FEA in isolation, radiologic- 
pathologic concordance, and biopsy sampling in which all microcalcifications have been removed.8,9,46

Previously, patients often underwent surgical excision of FEA; however, several studies as well as guidelines from 
both the American Society of Breast Surgeons (ASBrS) and the National Comprehensive Cancer Network (NCCN) 
suggest that surveillance alone may be appropriate in some cases.47,48 The recommended surveillance regimen is 
a clinical breast examination and mammography (with or without ultrasonography) every 6 months for at least 1 to 2 
years.47,48 Surveillance should be considered in cases of isolated focal FEA without other associated high-risk lesions, 
biopsy and imaging with radiologic-pathologic concordance, removal of all microcalcifications on biopsy, and no 
associated mass on imaging.8 FEA associated with other high-risk atypia such as ADH or discordant findings with 
imaging should be excised,47,48 and management should be directed according to recommendations for a high-risk 
lesion.8,49,50 Coexistence of additional patient-specific risk factors that may warrant lesion excision rather than observa-
tion include patient history of a high-risk genetic mutation or a personal history of breast cancer.51,52

Radial Scar/Complex Sclerosing Lesion
The terms radial scar and complex sclerosing lesion are sometimes used interchangeably, but in this review, the lesions 
will be referred to collectively as radial scar. Radial scars are rare and histologically composed of a fibroelastic center 
with entrapped glandular elements, ducts, and lobules that radiate outward from the center and have associated 
proliferative changes.8,10 Historically, radial scars have been distinguished by size and defined as lesions ≤1 cm, and 
complex sclerosing lesions were considered as those >1 cm.9 The appearance of these lesions histologically and 
radiographically may mimic an invasive carcinoma; on histology this can be distinguished, but it can be difficult to 
distinguish the appearance of radial scar from carcinoma on imaging alone, leading to the need for core needle biopsy to 
confirm the diagnosis.8

Radial scars are generally asymptomatic and not associated with palpable masses on examination.10 They can be 
found on biopsy done for a mammographic abnormality most commonly as a spiculated mass, or they can be found 
incidentally on biopsies completed for other reasons.10 They are not a precursor to malignancy, and studies show an 
increased future risk similar to that for other proliferative breast lesions.8,10 Radial scars can also be associated with other 
proliferative lesions, concurrent atypia, or carcinoma on biopsy.8

Management of radial scars has been controversial, particularly regarding the decision for surgical excision of the lesion vs 
observation. This results partly from varying reported rates of upgrade to malignancy at surgical excision. Previous studies 
showed upgrade rates from 0% to 40%, but more recent studies showed upgrade rates of 10% or less when radial scar was 
evaluated without associated atypia.8,10,11 The lower rates of upgrade to malignancy are most likely due to advanced imaging 
and procedural technologies mentioned for FEA, including better biopsy sampling with larger gauge needles, vacuum-assisted 
biopsy techniques, and the ability to determine radiologic-pathologic concordance.8,11 Concurrent nonmalignant high-risk 
lesions can also be found on surgical excision with upgrade rates of 12% to 26% reported in recent studies.10
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Some radial scars can be observed when specific criteria are met, such as when a lesion is ≤1 cm, is found incidentally 
on biopsy, was adequately sampled on biopsy, and has radiologic-pathologic concordance.50,53 Excision is generally 
recommended if a radial scar is associated with a high-risk lesion, is large (>1 cm), is associated with a mass on imaging, 
or has radiologic-pathologic discordance.10,54 This management strategy is supported by guidelines from the ASBrS and 
NCCN.47,48 When radial scar lesions are not excised, it is recommended that patients be followed up with physical 
examinations and mammography and/or ultrasonography every 6 months for 1 to 2 years.47,48 Despite lower rates of 
upgrade to malignancy with surgical excision of radial scars on more recent studies, as with FEA, the rates of upgrade to 
other concurrent high-risk lesions remain elevated. It is therefore recommended to consider surgical excision for 
individual patients if finding of a high-risk lesion would influence clinical management.8,10 Figure 5 shows distortion 
in an area of radial scar on mammographic imaging.

Proliferative Breast Lesions with Atypia: ADH, ALH, and LCIS
In this section, ADH, ALH, and LCIS are discussed as high-risk breast lesions. Identifying these lesions on breast biopsy 
carries an increased lifetime risk of breast cancer. The 25-year risk for ADH and ALH is approximately 30%;1,55 for 
LCIS, the risk is 2% per year.56,57

Atypical Ductal Hyperplasia
ADH is an epithelial proliferation of atypical cells with monomorphic round nuclei, partially involving the breast ducts.50 

The involvement of fewer than 2 separate ducts or an overall size less than 2 to 3 mm is also needed for a diagnosis of 
ADH.50,58 ADH is most often diagnosed by core needle biopsy of abnormal microcalcifications identified on routine 
screening mammography.50,59,60 ADH has features similar to low-grade ductal carcinoma in situ (DCIS) but can be 
differentiated from DCIS by both qualitative and quantitative measures.58,60 Unlike DCIS, ADH cells lack nuclear atypia 
and cell necrosis.59 Occurrence of ADH in the general population varies widely (1–20% of benign breast biopsies).59,61–63 

Various factors may increase an individual’s risk of developing ADH, including personal history of prior ADH or breast 
cancer or a family history of breast cancer.62,64,65 Upgrade rates from ADH to DCIS have been studied extensively and 
vary. Recent studies estimate upgrade rates from 7.5% to 56%.12,66–68 A metaanalysis of 93 studies12 showed an upgrade 
risk of ADH to invasive cancer of 9% (95% CI, 7–11%) for surgically excised lesions compared with 3.4% for lesions that 
were managed by follow-up (95% CI, 1.8–6.4%). The authors identified the risk factors associated with upgrade as age, 
overall breast cancer risk, lesion size, multiple lesions, needle gauge, and number of previous biopsies.69

Figure 5 Mammographic image showing distortion in an area of radial scar. Yellow circle on figure outlines area of architectural distortion on mammography, biopsy revealed 
radial scar on pathology.
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Surgical excision remains the most highly recommended management option for ADH because of high upgrade rates to 
malignancy.47 A systematic review and meta-analysis showed that ADH was significantly more likely to be upgraded than 
other non-ADH lesions.12 Overall upgrade rates were 10% to 20%, with upgrades mostly to DCIS but in some cases to 
invasive breast cancer.12 Lower upgrade rates were generally associated with radiologic-pathologic concordance, small 
lesion size, near removal (more than 50%) of lesions by core needle biopsy, fewer foci of ADH, age less than 50 years, no 
necrosis, and no papillary architecture.61,70 Whereas the NCCN supports surgical excision after an initial ADH diagnosis,48 

other guidelines favor active surveillance.33,71 On the basis of recent data, the ASBrS has stated that some cases of ADH 
can be observed with patient follow-up, but given the variability of recent studies, most patients with ADH should have the 
lesion surgically excised.47 This is an area of ongoing research, and recommendations for management continue to evolve. 
Figure 6 shows mammographic calcifications that on biopsy were revealed to be flat epithelial atypia and atypical ductal 
hyperplasia.

Atypical Lobular Hyperplasia
ALH is an epithelial proliferation of atypical monomorphic cells that distend the acini of terminal duct lobular units.50 

The most common mammographic abnormalities are abnormal microcalcifications (86%), but mass lesions, architectural 
distortion, or focal asymmetry are also seen.50,68 To qualify as ALH, at least 1 acinus within a lobular unit must be 
distended with more cells typical of ALH than normal.72 A quantitative distinction can be made between ALH and LCIS; 
in ALH, the percentage of acini distended by neoplastic cells is less than 50%, whereas it is greater than 50% in 
LCIS.50,73,74 The estimated rate of ALH diagnosis on core needle biopsy is about 0.9%.68 The upgrade rates of ALH vary 
greatly because many studies include both ALH and LCIS; however, studies of isolated ALH show much lower rates of 
upgrade than rates for ADH and LCIS—less than 5% on average.13

Radiologic-pathologic concordance of a small, well-sampled lesion can predict those patients who are low risk and 
who could reasonably be followed up by close clinical surveillance.13,14 Some patients will need to have the ALH lesion 
surgically excised. Indications for consideration of surgical excision are a discordant lesion, an associated mass or other 
benign breast lesion such as papilloma or radial scar, or in some cases a personal or strong family history of breast 
cancer.47,68,75 The NCCN and ASBrS endorse surgical excision of ALH lesions if core needle biopsy results are 
discordant with imaging.47,48 However, if the biopsy results are concordant with imaging, clinical and radiologic 
surveillance can be considered.47,48

Figure 6 Mammographic image showing calcifications. Biopsy revealed flat epithelial atypia and atypical ductal hyperplasia. Yellow and white circles on figure outline areas of 
calcifications on mammography, biopsies revealed flat epithelial atypia and atypical ductal hyperplasia.
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Lobular Carcinoma in situ
First described in 1941,76 LCIS is a lobular neoplasia of the terminal duct lobular units, and its clinical significance and 
management remain controversial.77 Data for the incidence of LCIS are limited, given its lack of classic clinical 
presentation and radiologic features. It is often found incidentally on biopsy for other lesions. Reports suggest that 
LCIS is found in 0.5% to 3.8% of benign breast biopsies.71 LCIS, especially the pleomorphic and florid subtypes, can be 
seen as calcifications on a mammogram. Studies show that the incidence of LCIS has increased over time, partly because 
of improved screening methods and an aging population.78

LCIS is further subtyped into classic, pleomorphic, or florid LCIS.79 Classic LCIS is diagnosed microscopically when 
more than 50% of the acinar spaces in the lobule are distorted and distended by a dyshesive proliferation of cells with 
small, uniform nuclei. The pleomorphic subtype is characterized by cells that exhibit marked nuclear pleomorphism, 
often with a central area of necrosis in the involved acinar spaces.80 Florid LCIS, also known as LCIS with necrosis, is 
characterized by massive expansions of the acini along with central necrosis. The necrotic foci often harbor 
calcifications.81

Surgical excision is favored to manage LCIS; however, risk varies by subtype. For pleomorphic and florid LCIS, 
available studies show a high rate of upgrade to invasive carcinoma and DCIS on surgical excision (40% and 15%, 
respectively).57,82 Therefore, surgical resection is recommended for nonclassical types of LCIS. The range of upgrade 
rates in classic LCIS is wide, although recent, well-powered studies have suggested that the upgrade rate at surgical 
excision is lower than once believed when pure classic LCIS is identified on core needle biopsy, radiologic and 
pathologic diagnoses are concordant, and no other lesions requiring excision are present.14–16 A recent meta-analysis 
showed a rate of 5.8% for upgrade to malignancy.17

Management of Proliferative Breast Lesions with Atypia
Management of ADH, ALH, and LCIS can be complex, and historically surgical excision was standard of care. Newer 
data suggest that observation alone without surgery may be appropriate in many circumstances, particularly when there is 
radiologic-pathologic concordance, but this remains a topic of ongoing research and some controversy. For this reason, 
consulting a breast specialist for management decisions regarding these lesions is recommended when possible. For 
lesions that are not surgically excised, there should be close short-term surveillance with clinical breast examination and 
focused imaging (mammography, with ultrasound added as appropriate) every 6 months for 1 to 2 years to ensure lesion 
stability.47,48

Another complex management consideration with these high-risk lesions regards longer-term surveillance and risk- 
reduction strategies. Patients should be actively involved in shared decision-making because surveillance requires patient 
adherence with close follow-up. Use of enhanced screening for patients with a high lifetime risk should be made based 
on standard clinical risk factors and quantitative risk assessment. However, surveillance recommendations based only on 
diagnosis of these high-risk lesions vary without clear consensus. Although practitioners agree that patients should be 
followed up clinically and undergo annual mammography, recommendations for annual magnetic resonance imaging 
(MRI) are more controversial. Patient-specific risk factors, such as genetic mutations that increase the risk of breast 
cancer, breast density, and a family history of breast cancer, should all be considered when clinical management decisions 
are made. Clinical management should be based on individual risk, which can be estimated with the use of risk- 
assessment calculators that incorporate patient factors, such as IBIS ([International Breast Cancer Intervention Study] 
based on the Tyrer-Cuzick algorithm)83 and BCRAT ([Breast Cancer Risk Assessment Tool] based on the Gail model).84 

These calculators can be used to estimate 5-year, 10-year, and lifetime risks. Patients with a 5-year risk of invasive breast 
cancer of 1.7% or greater by the BCRAT or a lifetime risk of breast cancer of 20% or greater by models that are largely 
dependent on family history, such as IBIS, are generally considered to be high risk, and lesion management is 
recommended according to high-risk guidelines.48

For patients with proliferative breast lesions with atypia and a lifetime risk of 20% or greater, the NCCN recommends 
enhanced surveillance including a clinical encounter every 6 to 12 months, annual screening mammography with 
tomosynthesis where available, and consideration of annual supplemental imaging with breast MRI to begin 10 years 
before the youngest age of diagnosis of an affected family member (not before age 25 for MRI and 30 for 
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mammography) or age 40, whichever comes first.48 Alternatives such as contrast-enhanced mammography, whole breast 
ultrasonography, or molecular breast imaging can be considered for those patients who qualify but are unable to complete 
MRI.48,85,86 The American College of Radiology recommends a contrast-enhanced breast MRI in addition to screening 
mammography annually for high-risk persons.87 The risks and benefits of contrast-enhanced MRI, such as possible 
gadolinium toxicity, cost, and false-positive findings, can lead to unnecessary tests and anxiety for patients and should be 
discussed thoroughly with patients before scheduling.88–90

The NCCN recommends appropriate risk-reduction strategies including lifestyle modifications and risk-reducing 
pharmacologic agents.91 High-risk patients may also benefit from use of endocrine therapies including the selective 
estrogen receptor modulators tamoxifen and raloxifene and the aromatase inhibitors anastrozole and exemestane as 
preventive medications to reduce the risk of breast cancer. The aromatase inhibitors are currently used off-label for this 
purpose. These therapies have been shown to have a risk-reduction benefit that outweighs risk, most notably for patients 
35 years or older with a 5-year risk of 3% or greater by the BCRAT or a 10-year risk of 5% or greater by the IBIS 
model.92–97 For patients who meet these criteria, use of these medications should be considered and discussed in shared 
decision-making, including risks and benefits based on individual patient comorbidities.92,93 A meta-analysis of several 
large trials evaluating use of these medications for risk reduction in atypical hyperplasia narrowed the focus to 4 placebo- 
controlled trials, with results showing reduced relative risk of 41% to 79% with use of an active agent vs placebo 
(National Surgical Adjuvant Breast and Bowel Project P-1 [NSABP P-1], Mammary Prevention 3 [MAP.3], International 
Breast Cancer Intervention Studies, I and II [IBIS-I and IBIS-II]).55 Findings from the NSABP P-1 trial showed that 5 
years of tamoxifen compared with placebo reduced the risk of invasive breast cancer by 56% in women with LCIS, 
compared with 49% for all women with increased risk in the study.56,93

In clinical practice, however, patients’ use of these medications can be poor for various reasons,98 including hesitancy 
by practitioners to prescribe endocrine therapy.99 Other concerns of patients are cost, insurance coverage, and risk of 
adverse effects.100,101 Therefore, the possible benefits, adverse effects, and risks associated with these medications should 
be discussed and medication choice individualized for patient-specific preferences and comorbidities. Shared decision- 
making with patients and detailed education regarding these medications should guide their use.

Conclusion
Benign breast lesions, which are commonly found in clinical practice, have varied clinical and radiologic presentations 
and clinical management strategies. Better diagnostic technologies, both imaging and procedural, have allowed for 
improved radiologic-pathologic concordance. More recent studies have shown a trend toward lower upgrade rates of 
these lesions, which has led to more conservative management, such as observation with examinations and imaging 
surveillance rather than surgical excision.

Management strategies for some of these lesions are still being debated, and consensus on recommendations is 
lacking. Lesions such as most fibroadenomas, solitary benign papillary lesions, FEA, radial scar, and PASH, when 
isolated without atypia, are not associated with significantly increased risk enough to warrant high-risk screening 
strategies or risk-reducing endocrine therapies. However, these lesions can influence lifetime risk for breast cancer, 
and therefore individualized risk assessment using risk-calculation models should be completed for these patients. The 
outcomes of risk stratification based on 5-year, 10-year, and lifetime risk estimates should be used to identify patients 
who could benefit from high-risk management strategies. Atypical hyperplasia, including ADH, ALH, LCIS, and 
papilloma with atypia, carry an increased risk, and high-risk surveillance and risk-reducing medications should be 
considered in shared decision-making with patients. For discussion of management options, patients should be referred to 
health care professionals with expertise in treating patients with high-risk lesions.
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