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Abstract

Purpose The purpose of this section is to provide a

detailed review of high-risk lesions and their associated

risk of upgrade at surgical excision in order to guide in

management and appropriate risk reduction strategies.

Recent Findings ‘‘High-risk’’ breast lesions refer to an

eclectic group of histologic abnormalities associated with

an increased risk of breast cancer. Current data show a vast

disparity in upgrade rates upon surgical excision for high-

risk lesions, which leads to confusing and often conflicting

recommendations. There has been suggestion in the media

that breast biopsies lead to ‘‘over-diagnosis’’ and unnec-

essary breast surgeries. However, the goal of breast ima-

gers is to detect early cancers, and in doing so, the

recommendation for surgical excision of the appropriate

high-risk lesions is necessary.

Summary In managing high-risk lesions we must balance

the opportunity to diagnose early, curable breast cancer by

recommending surgical excision with prudent and conser-

vative management along with careful radiologic and

pathologic correlation.

Keywords Breast imaging � High-risk lesions � Surgery �
Breast cancer

Introduction

‘‘High-risk’’ breast lesions refer to an eclectic group of

histologic abnormalities associated with an increased risk

of breast cancer. High-risk lesions can be divided into two

categories: those found at minimally invasive breast biopsy

that have significant risk of upgrade to cancer upon surgical

excision and those that indicate an increased risk of breast

cancer over a woman’s lifetime. This section will focus on

the former which include atypical ductal hyperplasia, lob-

ular neoplasia, papillary lesions, radial scar, mucocele-like

lesions and flat epithelial atypia, each with varying relative

and absolute risks for cancer. The key to management of

high-risk lesions is understanding which lesions require

surgical excision to best ensure detection of early curable

breast cancer.

Percutaneous core needle biopsy is currently the stan-

dard of care for evaluation of indeterminate breast lesions.

Advantages to this minimally invasive procedure include

lower morbidity, lower costs and easier patient recovery as

compared to surgical excision [1]. At our institution, nearly

100% of patients have percutaneous biopsies for histologic

diagnosis prior to surgical excision. In some practices, up

to 30% of breast biopsies may still be performed surgically,

although the number of percutaneous breast biopsies con-

tinues to increase nationally, while the number of open

surgical biopsies decreases [2]. Percutaneous breast biop-

sies have many advantages, but they have some inherent

limitations as well. During core needle biopsies, only a

portion of the lesion is sampled, and therefore, there is a

risk of under-sampling particularly when the lesion is
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heterogeneous. Sampling error has been reported at

0.5–4.5% for stereotactic guided core biopsies [3]. Under-

sampling is particularly concerning in high-risk lesions

since the portion of the lesion with the highest grade may

not be sampled, and therefore, the risk for associated

cancer may be underestimated. Furthermore, since high-

risk lesions and cancers are often adjacent, an under-sam-

pled lesion may miss the malignant component of the

lesion at minimally invasive biopsy.

Numerous studies on high-risk lesions can be found in

the medical literature with many reports focused on the

upgrades rate of high-risk lesions to cancer upon surgical

excision [4–7]. It is important to determine which lesions

require surgical excision and which can be followed with

imaging. Unfortunately, there is substantial variation in the

literature regarding upgrade rates which leads to confusing

and often conflicting recommendations. For example,

upgrades rates for radial scars have been reported to vary

between 0 and 40% [8–10] and between 0 and 11% for

papillomas [11, 12•]. The disparity in the data can be

attributed to small sample size, lack of randomized

prospective studies, predominantly single institutional

studies, and interobserver variability among pathologists.

High-risk lesions lie along a spectrum of histologic chan-

ges within breast tissue and the final diagnosis made by a

pathologist can be somewhat subjective. It stands to reason

that the type of biopsy device used can impact the upgrade

rate. There is an inverse relationship between upgrade rate

and amount of tissue acquired. Larger gauge biopsy devi-

ces, particularly those with vacuum assistance, result in

greater volume of tissue and lower upgrade rates. Never-

theless, there is no device that can assuredly determine that

cancer will not be found at subsequent surgical excision of

a high-risk lesion diagnosed at percutaneous biopsy. Fur-

thermore, it is not only the biopsy device and amount of

tissue acquired that impacts the upgrade rate. A recent

study of the upgrade rate of ADH identified with breast

MRI demonstrated that a substantially higher upgrade rate

occurred than when ADH is found with mammography and

sampled with stereotactic biopsy, even when the same type

of biopsy device is used [4, 13].

The controversy and dilemmas surrounding the man-

agement of high-risk lesions has gained attention in

mainstream media as well. Articles like ‘‘Breast biopsies

leave room for doubt, study finds’’ as seen in the health

section of the New York Times erroneously suggest to the

lay person that percutaneous breast biopsies are ineffective

and inaccurate [14]. Furthermore, there has been sugges-

tion in the media that breast biopsies lead to ‘‘over-diag-

nosis’’ and unnecessary breast surgeries [15]. Our goal as

breast imagers is to detect early cancers, and in doing so,

the recommendation for surgical excision of the appropri-

ate high-risk lesions is necessary. There is a delicate

balance between early detection and over-treatment. The

purpose of this paper is to provide a detailed understanding

of high-risk lesions and their associated risk of upgrade at

surgical excision in order to guide in management and

appropriate risk reduction strategies.

Atypical Ductal Hyperplasia (ADH)

Atypical ductal hyperplasia (ADH) is the most frequently

encountered high-risk lesion, accounting for 2–11% of

minimally invasive breast biopsies [16–18]. Histologically,

it is defined as proliferation of dysplastic epithelial cells

within ductal spaces. ADH fulfills some but not all the

features of DCIS either by having all the features of DCIS

but involving only one duct or by having all the features of

DCIS but measuring less than 2 mm in diameter [19].

ADH most frequently presents as microcalcifications on

mammography and when it does should undergo biopsy

with stereotactic-guided vacuum-assisted biopsy [20]. Less

common presentations include a lobulated mass with no

posterior acoustic features on ultrasound and an enhancing

mass or non-mass enhancement on MRI [13, 21]. The

reported upgrade rate of ADH diagnosed at minimally

invasive biopsy upon surgical excision ranges from 10 to

56% [21–23]. Of note is the substantial variability in the

upgrade rate. However, it is clear that the use of smaller

gauge biopsy devices, without vacuum assistance, results in

high upgrade rates, often more than 50%. It is for this

reason that vacuum-assisted biopsy probes were developed

with the result of improved lesion sampling. In fact, the

acquisition of larger tissue samples did result in substan-

tially lower upgrade rates. However, even with an

11-gauge vacuum assistance biopsy probe, the upgrade rate

is approximately 20–25% necessitating the recommenda-

tion of surgical excision for all ADH diagnosed at mini-

mally invasive biopsy, regardless of the size or type of

biopsy device used [22, 24••].

The imaging modality in which ADH is identified also

influences the upgrade rate. Recent studies evaluating the

upgrade rate of MRI detected breast lesions which under-

went biopsy with MRI-guided vacuum assistance demon-

strated an upgrade rate 32-38%, higher than that reported

for stereotactic biopsy for calcifications identified mam-

mographically [13, 25]. For ADH identified with ultra-

sound and sampled using a 14-gauge core needle,

Mesurolle et al. found an upgrade rate of 27–56% [21, 26•].

However, the upgrade rate decreased to 23% when the

ultrasound guided biopsy utilized a vacuum-assisted biopsy

device [27], but not enough to reliably exclude cancer, and

therefore, surgical excision should be recommended. Sur-

gical excision of biopsy-proven atypical hyperplasia is

recommended by NCCN guidelines [28].
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What is evident is that there is a complex interaction

between the type of lesion, the type of biopsy device, and

the imaging modality in which the ADH is identified.

Although all these factors influence the upgrade rate of

ADH diagnosed at minimally invasive breast biopsy, what

is clear is that the finding of ADH warrants a recommen-

dation of surgical excision regardless of the type of

imaging or biopsy device used due to the persistent finding

of cancer at subsequent surgical excision.

The vast majority of ADH found at minimally invasive

breast biopsy is confirmed to be benign at surgical excision.

Therefore, it would be a significant step forward if we

could determine which ADH is at greater risk of having a

malignancy associated with it and which women have

ADH that can reliably be determined to not be associated

with higher grade lesions and obviate the need for surgical

excision in all cases. Such studies, utilizing molecular

markers and genomics to identify more ‘‘aggressive’’ ADH

are underway such that in the future, it is possible that not

all women diagnosed with ADH will need surgery to

exclude cancer [29]. However, for now, the findings of

ADH at minimally invasive breast biopsy necessitate the

recommendation for surgical excision (Figs. 1, 2).

The presence of ADH also indicates an increased risk of

developing breast cancer. Degnim et al. demonstrated a

relative risk of 3.88 in women with atypia [30]. Addi-

tionally, marked elevations in risk were seen with multi-

focal atypia. With a single focus of atypia, cumulative

breast cancer risk was 18% at 25 years of follow-up. Two

or more foci of atypia resulted in a cumulative risk of 45%

at 25 years with three or more foci of atypia having a

cumulative risk of 48% at 25 years. Risk was similar for

atypical ductal and atypical lobular hyperplasia. The rela-

tive risk was higher for women less than 45 years old. The

effect of family history on breast cancer risk in women

with atypical hyperplasia is controversial, although Deg-

nim et al. [30] found that family history added no signifi-

cant risk. The major histologic modifiers of breast cancer

risk in women with atypical hyperplasia are the number of

separate foci of ADH and degree of involution of the

background lobular units. Women with a greater number of

separate foci of atypia have a higher risk. Increased degree

of involution of background lobular units is associated with

lower risk. It is noteworthy that studies have demonstrated

that the risk of developing breast cancer in younger women

and in women with multiple foci of ADH is greater than the

20–25%, the threshold recommended by the American

Cancer Society for annual MRI surveillance [31]. Yet,

today, MRI surveillance in this population is not routinely

recommended. As more data on the risk of the subsequent

development of cancer in women with a diagnosis of ADH

demonstrates a risk of cancer greater than 25%, perhaps the

use of MRI for surveillance in this population of women

should be reconsidered.

Chemoprevention has been studied with tamoxifen and

raloxifene in women with a history of ADH. In the NSABP

P-1 study of tamoxifen, there was an 86% reduction in

breast cancer incidence in women with ADH who received

tamoxifen for 5 years [32]. The STAR trial showed that

raloxifene has a similar effect on risk reduction with less

toxicity [33]. Currently, the recommendation for women

Fig. 1 CC and MLO views of the right breast demonstrate a

developing asymmetry in the right lower outer quadrant (arrow) in a

patient with a history of DCIS in the left breast and LCIS in the right

breast status post-surgical excision

Fig. 2 Ultrasound image of the right breast at the 8:00 axis

demonstrates a 0.4 mm oval hypoechoic mass (arrow) corresponding

to the mammographically demonstrated asymmetry. At 14-gauge core

needle biopsy, this was proven to be ADH. Patient was referred for

surgical excision and this lesion was upgraded to DCIS at surgical

excision
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with ADH includes consultation for chemoprevention for

risk reduction.

Lobular Neoplasia

Lobular Neoplasia (LN) includes both atypical lobular

hyperplasia (ALH) and lobular carcinoma in situ (LCIS).

Classic lobular neoplasia is characterized by a monotonous,

dyscohesive proliferation of evenly spaced small round

cells of low to intermediate nuclear grade that both fill and

distend acini of involved lobular units [19]. These are often

found incidentally during the workup of an otherwise

suspicious breast lesion and are found in less than 2% of

percutaneous biopsies [34].

Classically, ALH and LCIS are multicentric and bilat-

eral and are considered a risk factor for developing an

invasive cancer within either breast. The risk for devel-

oping breast cancer in women with a diagnosis of lobular

neoplasia is 4–5 times greater for ALH and 8–10 times

greater for LCIS [35]. Since LN is a marker of increased

risk surgical removal of the biopsy site yielding ALH or

LCIS does not decrease a woman’s chance of developing

breast cancer at an alternate site in the breast.

The reported upgrades rates for LN vary widely in the

literature, ranging from 2 to 25% [5, 7, 36–40]. Similar to the

data on ADH, variation in upgrades rates is likely due to

small sample sizes, retrospective studies, and pathologist

variability. In a multi-institutional study, 32,420 core biop-

sies from 14 institutions were reviewed [5]; 278/32,420

(0.9%) were found to be lobular neoplasia. Of the surgically

excised cases, 23% contained DCIS or invasive cancer, an

upgrade rate similar to that reported for ADH. Lewis et al.

found a 19% upgrade rate to cancer at surgical excision [36].

Although the management and the need for surgical excision

remains controversial, the finding of similar upgrade rates of

Lobular Neoplasia and ADH, the latter of which requires

surgical excision, suggests the need for surgical follow-up of

lobular neoplasia and at our institution all lobular neoplasia is

recommended for surgical consultation.

Pleomorphic LCIS is a subtype of LCIS which has been

found to have higher upgrade rates at surgical excision.

Pleomorphic LCIS is described histologically as dyscohesive

cells having more abundant cytoplasm, with larger, more

pleomorphic nuclei that may contain nucleoli [19]. It is also

frequently associated with central comedo necrosis and cal-

cifications, characteristics that are often considered more

typical of DCIS [41, 42]. In a study published in 2015,

Flanagan et al. reviewed 23 cases of pleomorphic LCIS, 21 of

which went to surgical excision where the upgrade was

52.4%; 7/21 were upgraded to invasive cancer and 4/21 were

upgraded to DCIS [43]. Pleomorphic LCIS is also found to

recur at a similar rate to low–intermediate grade DCIS when

margins status is evaluated [44]. Given that pleomorphic

LCIS is considered a more aggressive form of LN with high

upgrade rates, it should be surgically removed. There remains

debates in the surgical and oncologic literature as to how to

manage margin status in these cases [45, 46], with some

recommending excision requiring negative margins and some

suggesting that negative margins are not necessary [47].

The management of ALH and LCIS, remains contro-

versial and varies significantly across institutions. Options

include surgical excision for all biopsy proven LN, close

interval imaging follow-up or surgical excision on a case

by case basis. Significant sampling error occurs regardless

of the biopsy device, number of samples, histologic-ra-

diographic concordance, mammographic appearance, and

complete excision of the lesion.

The bottom line is that there is no consensus as to the

management of LN found at minimally invasive breast

biopsy. Some suggest that only pleomorphic LCIS should

be surgically excised as the morphology and molecular

features suggest a more aggressive process [42]. Since the

upgrade rate of the larger, multi-institutional studies sug-

gest upgrade rates similar to ADH, all LN is excised at our

institution. Some suggest surgical excision of only pleo-

morphic LN while others suggest radiologic pathologic

correlation with follow-up of all LN without recommend-

ing surgical excision.

Papillary Lesions

Papillary lesions are proliferative lesions defined by the

presence of a fibrovascular stalk surrounded by epithelial

proliferation with or without myoepithelial cells [48]. The

absence of a myoepithelial cell layer in the papillary com-

ponent indicates papillary carcinoma [49]. Papillomas can

present with a palpable lesion or with nipple discharge, and

are the most common cause of bloody nipple discharge. Up to

5% of lesions at core needle biopsy are papillary lesions. On

mammography, papillary lesions may be seen as multiple

masses with or without calcifications or may present as cal-

cifications alone. The ultrasound appearance is typically a

solid, homogeneous, intraductal mass [50]. On MR imaging,

papillomas are enhancing masses with smooth margins and

rapid wash-in and wash-out kinetics [50, 51]. They can be

associated with a dilated duct. Papillary lesion can be benign,

atypical, or malignant (including DCIS and invasive papillary

cancer) [48]. Imaging features do not reliably distinguish

benign from malignant papillary lesions (Figs. 3, 4, 5).

There have been multiple studies reporting the upgrade

rate of benign papillary lesions at percutaneous biopsy.

Several studies from 2004 to 2008 reported an upgrade rates

from 0 to 37% for benign papillary lesions at percutaneous

core biopsy [52–55]. Destounis et al. found no significant
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difference in core needle biopsy versus vacuum-assisted

biopsy, with an upgrade rate of 6% [56]. An international

multicenter review demonstrated an upgrade rate of 14% for

benign papillary lesions and that the overall risk of malig-

nancy was increased with older age and with the presence of

atypia in the biopsy specimen [57]. In the same study, the

upgrade rate for papillary lesions with atypia was 36%.

Given the high upgrade rate, any papillary lesion with

atypical or malignant features should be surgically excised. A

study comparing core needle biopsy with vacuum-assisted

biopsy demonstrated an upgrade rate of 10.2% for core needle

biopsy versus 0% for vacuum-assisted biopsy [58], suggest-

ing that vacuum assistance should be utilized when sampling

a suspected intraductal mass. However, additional studies are

needed to confirm this finding. If a benign papillary lesion is

followed, strict radiologic pathologic correlation is necessary.

Micropapillary lesions with complete excision do not require

surgical excision but should be followed with radiologic

pathologic correlation. Should there be any change in the

appearance of the lesion, or growth, then surgical excision is

recommended. Alternatively, re-biopsy with vacuum assis-

tance can be considered in select clinical cases. Any papillary

lesion that is not completely removed at the time of biopsy

should be considered for surgical excision [59]. For benign

papillary lesions, these are generally excised, but with vac-

uum-assisted biopsies and adequate sampling, close imaging

follow-up may be sufficient.

Radial Scar

Radial scar, also known as radial sclerosing lesion or

complex sclerosing lesion when it is greater than 1 cm in

size, is rare, accounting for 0.03–0.09% of breast biopsies

[60]. Pathologically, this entity consists of a central

fibroelastotic core with outwardly radiating ducts

accounting for the stellate or spiculated appearance with

central lucency seen mammographically. The most com-

mon proliferative components are sclerosing adenosis, duct

hyperplasia, and cysts [19]. Surgical excision is generally

recommended as radial scars are intrinsic heterogenous,

and therefore, even with a benign finding at minimally

invasive breast biopsy, the need to exclude cancer in a

different portion of the lesion suggests the need for surgical

excision.

There is a higher risk of malignancy with larger radial

scars, increasing patient age, and the presence of a mass/

architectural distortion versus microcalcifications [61].

There are no specific histologic features that correlate with

malignancy. The upgrade rate has been reported to range

from 0 to 12%. However, the upgrade rate is higher in

radial scars when associated with other high-risk lesions.

Andacoglu et al. describe a series of 67 radial scars in

which 22.4% upgraded to radial scar with atypia and 5.9%

were upgraded to carcinoma [62]. The average age of

patients whose lesions were upgraded to carcinoma was 64,

suggesting a higher association of radial scar and malig-

nancy in postmenopausal patients [62]. In another series of

88 patients with isolated radial scar, the upgrade rate was

1.6% [63], a rate sufficiently low to suggest that careful

radiologic–pathologic correlation may be sufficient. Fer-

reira et al. found an upgrade rate of 19.5% in a series of

113 cases of radial scar with an upgrade rate of 4% for

biopsies performed with vacuum assistance and 23.9% for

the core needle biopsy group [60]. Leong et al. suggest that

surgical excision is not indicated for isolated radial scar, as

the upgrade rate to DCIS was 0.6% in a series of 161

patients [64]. As with other high-risk lesions, there is

Fig. 3 CC and MLO views of

the left breast from a screening

mammogram in a 48-year-old

female demonstrate an

asymmetry in the retroareolar

left breast (arrow)
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substantial variability in upgrade rate. The reported studies

are predominantly single institutional studies with a limited

cohort, likely the reasons for the differences. However, the

management recommendations remain confounding and

conflicting and will likely stay as such until larger, multi-

institutional studies are available to definitively answer the

question as to the management of radial scars at minimally

invasive breast biopsy.

Some studies have suggested that radial scar does not

confer an increased risk of breast cancer when compared to

benign proliferative disease without atypia [65]. Others

have suggested that the risk of developing breast cancer

following a diagnosis of radial scar moderately increased at

1.3–2.6 [65–67].

In summary, both in situ and invasive cancers, when

found in association with radial scar, can be focal or pat-

chy. Therefore, surgical excision should be considered to

exclude malignancy when this lesion is found at minimally

invasive biopsy due to the upgrade rate. However, if vac-

uum-assisted biopsy is performed with adequate sampling

(at least 12 specimens) or in the case of an isolated radial

scar, close imaging follow-up can be performed for

surveillance (Fig. 6).

Flat Epithelial Atypia

Flat epithelial atypia (also known as ductal intraepithelial

neoplasia grade 1a) is considered a borderline lesion, as it

may represent an early stage in the development of low-

grade malignancies [68]. It is a newer term used to describe

columnar cell change in the terminal duct lobular unit and

is associated with low-grade cytologic atypia, lobular

neoplasia, low-grade DCIS, and invasive tubular or lobular

cancer [69]. It is rare, accounting for 1–5% of minimally

invasive breast biopsies [70]. The upgrade rate ranges from

5 to 33%, as there is limited published data. According to

Peres et al. [71], the upgrade rate was 15% in 184 cases of

FEA that were surgically excised [71]. An analysis of 27

cases of pure FEA demonstrated an upgrade rate of 11%

[72]. This study also defined focal versus prominent FEA,

where focal FEA involved ‘‘fewer than three adjacent

acinar spaces within a lobule or adjacent lobules’’ and

prominent FEA ‘‘involves widespread acini with FEA and/

or a larger confluent focus of FEA.’’ Thirty-three percent of

patients in the prominent FEA group were upgraded to

malignancy, higher than that found in women with focal

FEA [72]. Acott et al. found an upgrade rate of 2.2% for

Fig. 4 Spot compression CC

and MLO views of the left

breast

Fig. 5 Grayscale and color

Doppler ultrasound images of

the left breast demonstrate duct

ectasia with an intraluminal

mass (arrow) which was

sampled with a 14-gauge core

biopsy needle under ultrasound

guidance, yielding intraductal

papilloma
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isolated FEA and 16.1% for FEA associated with ADH

[73]. In a study of 103 columnar cell lesions and ADH

diagnosed by ultrasound-guided core needle biopsy, Ahn

and colleagues showed an upgrade rate of 44.4% for FEA

associated with ADH, whereas the isolated FEA upgrade

rate was 6% [26].

There are data suggesting that FEA is a high-risk marker

for the subsequent development of breast cancer, with

11–14% risk of developing breast cancer in 10 years after

diagnosis of FEA [72]. However, additional, multi-insti-

tutional studies are needed to further define the increased

risk of cancer in women with a diagnosis of FEA.

Currently, at our institution, all cases of FEA at mini-

mally invasive biopsy are referred for surgical consultation.

However, there is no consensus on this and the recom-

mendation varies among institutions. Additional multi-in-

stitutional studies are needed to develop a consensus on the

management of FEA.

Mucocele-Like Lesions

Mucocele-like lesions (MLL) are dilated spaces containing

mucin, and associated with mucin in the surrounding par-

enchyma, are relatively uncommon and include a variety of

lesions from benign mucoceles to invasive mucinous

(colloid) carcinoma [74]. They frequently present as

microcalcifications but may present as a mass or a mass

with calcifications [75]. This is a rare pathologic finding,

accounting for less than 1% of benign breast biopsy

diagnoses [76]. To distinguish a mucocele-like lesion from

mucinous carcinoma, there must not be any epithelial cells

within the luminal or extravasated mucin [76]. In a series

of 23,962 core needle biopsies, 58 (0.2%) were mucocele-

like lesions, and in another series of over 4000 breast

biopsies, 0.51% were mucocele-like lesions. The upgrade

rate for MLLs without atypia is 0% in a number of series

[76–78], although in one series 17% (4/23) of MLL without

atypia, demonstrated atypia at subsequent surgical exci-

sion. In MLL with atypia, the upgrade rate ranges from 8 to

31% [76, 77]. Interestingly, the MLL upgraded at surgical

excision presented as masses whereas the MLL presenting

as microcalcifications were not associated with malig-

nancy. It is important to remember that the number of MLL

in these series is small. What is consistent is that in all

these series there were no upgrades to malignancy when

core needle biopsy demonstrated MLL without atypia.

Nevertheless, without multi-institutional, larger series we

cannot definitively recommend management of MLL

which are not associated with atypia. However, MLL

associated with atypia should undergo surgical excision to

exclude the possibility of cancer.

Conclusion

It is noteworthy that the controversy and discussion of

whether to surgically excise high-risk lesions found at

minimally invasive breast biopsy has been present for over

three decades. There are few clear answers. The current

recommendation is to excise ADH found at minimally

invasive breast biopsy to exclude the possibility of malig-

nancy. The reason a definitive answer is available for ADH

is that ADH is the most frequently encountered high-risk

breast lesion, and therefore, studies of ADH include greater

number of cases than the other high-risk lesions. Never-

theless, even with ADH there remain many questions. Can

we use molecular markers and genomics to stratify ADH

such that not all women with ADH at minimally invasive

breast biopsy would require surgery. There are ongoing

studies that address that question specifically, but to date

we cannot and therefore all women with ADH require

surgical excision. What is becoming increasingly evident is

that in young women, in women with multiple foci of ADH

and in women whose background parenchymal is not

involuted, the risk of subsequent development of cancer in

women with ADH is higher than previously thought. In

fact, in these women the 10 year risk of developing breast

cancer is greater than 20%, which raises the question of

whether this population of women warrants annual

surveillance with MRI or molecular breast imaging.

It is clear that papillary lesions, radial scars, and MLL

that are associated with atypia require surgical excision.

Fig. 6 Radial scar. CC and MLO views of the left breast from a

diagnostic mammogram in a 62-year-old female demonstrate a

0.8 cm irregular mass in the upper inner quadrant associated with

architectural distortion. At 14-gauge core needle biopsy under

ultrasound guidance, this was proven to be a sclerosing lesion with

ADH
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However, the management of these lesions without atypia

remains controversial, largely due to the lack of large,

multi-institutional studies. Until larger, definitive studies

are available, at our institution we recommend excision of

radial scars. With papillary lesions, if the entire lesion is

excised at minimally invasive biopsy, we follow with close

radiologic pathologic correlation. Otherwise, we recom-

mend surgical consultation. MLL without atypia may be

followed with close imaging follow-up as a number of

studies have demonstrated no upgrade at surgical excision.

The management of lobular neoplasia is confounded by

the rarity of the finding at minimally invasive breast biopsy

and remains controversial. In our series of over 60,000

minimally invasive breast biopsies, the upgrade rate of

lobular neoplasia was 23%, similar to that found for ADH

where the recommendation of surgical excision is clear.

Therefore, at our institution we recommend surgical exci-

sion of all lobular neoplasia. In other institutions, only

pleomorphic lobular neoplasia undergoes subsequent sur-

gical excision and in others lobular neoplasia undergoes

close radiologic–pathologic correlation.

In managing high lesions, we must balance the oppor-

tunity to diagnose early, curable breast cancer by recom-

mending surgical excision with prudent and conservative

management along with careful radiologic/pathologic cor-

relation. With the exception of ADH, papillary lesions

associated with atypia, MLL associated with atypia, and

probably pleomorphic LCIS, we must await larger, multi-

institutional studies to help define the definitive manage-

ment of high-risk breast lesions.
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Peter D, Heywang-Köbrunner SH. Stereotactic vacuum-assisted

breast biopsy in 2874 patients. Cancer. 2004;100(2):245–51.

45 Page 8 of 10 Curr Radiol Rep (2017) 5:45

123

https://www.nytimes.com/2015/03/18/health/breast-biopsies-dcis-atypia-diagnosis-leave-room-for-doubt.html%3f_r%3d0
https://www.nytimes.com/2015/03/18/health/breast-biopsies-dcis-atypia-diagnosis-leave-room-for-doubt.html%3f_r%3d0
https://www.nytimes.com/2015/03/18/health/breast-biopsies-dcis-atypia-diagnosis-leave-room-for-doubt.html%3f_r%3d0
http://www.cnn.com/2017/01/10/health/breast-cancer-unnecessary-treatment-study-partner/
http://www.cnn.com/2017/01/10/health/breast-cancer-unnecessary-treatment-study-partner/


17. Burak WE, Owens KE, Tighe MB, Kemp L, Dinges SA, Hitch-

cock CL, Olsen J. Vacuum-assisted stereotactic breast biopsy:

histologic underestimation of malignant lesions. Arch Surg.

2000;135(6):700–3.

18. Grady I, Gorsuch H, Wilburn-Bailey S. Ultrasound-guided, vac-

uum-assisted, percutaneous excision of breast lesions: an accurate

technique in the diagnosis of atypical ductal hyperplasia. J Am

Coll Surg. 2005;201(1):14–7.

19. Rosen PP. Breast pathology: diagnosis by needle core biopsy.

Philadelphia: Lippincott Williams and Wilkins; 1999.

20. Helvie MA, Hessler C, Frank TS, Ikeda DM. Atypical hyper-

plasia of the breast: mammographic appearance and histologic

correlation. Radiology. 1991;179(3):759–64.

21. Mesurolle B, Perez JCH, Azzumea F, Lemercier E, Xie X, Aldis

A, et al. Atypical ductal hyperplasia diagnosed at sonographically

guided core needle biopsy: frequency, final surgical outcome, and

factors associated with underestimation. Am J Roentgenol.

2014;202(6):1389–94.

22. Kohr JR, Eby PR, Allison KH, DeMartini WB, Gutierrez RL,

Peacock S, Lehman CD. Risk of upgrade of atypical ductal

hyperplasia after stereotactic breast biopsy: effects of number of

foci and complete removal of calcifications 1. Radiology.

2010;255(3):723–30.

23. Liberman L, Smolkin JH, Dershaw DD, Morris EA, Abramson

AF, Rosen PP. Calcification retrieval at stereotactic, 11-gauge,

directional, vacuum-assisted breast biopsy. Radiology.

1998;208(1):251–60.

24. •• Verheyden C, Pages-Bouic E, Balleyguier C, Cherel P, Lepori

D, Laffargue G, et al. Underestimation rate at MR imaging–

guided vacuum-assisted breast biopsy: a multi-institutional ret-

rospective study of 1509 breast biopsies. Radiology.

2016;281(3):708–19. This multi-institutional retrospective review

is one of the largest, most up to date studies evaluating the

underestimation rate of ADH and DCIS at MRI-guided vacuum-

assisted biopsy. Its large sample size resulted in a much lower

ADH underestimation rate (25%) compared to the underestima-

tion rates found in smaller single- institution studies (50-56%).

25. Lourenco AP, Khalil H, Sanford M, Donegan L. High-risk lesions

at MRI-guided breast biopsy: frequency and rate of underesti-

mation. Am J Roentgenol. 2014;203(3):682–6.

26. • Ahn HS, Jang M, Kim SM, La Yun B, Kim SW, Kang EY, Park

SY. Diagnosis of columnar cell lesions and atypical ductal

hyperplasia by ultrasound-guided core biopsy: findings associated

with underestimation of breast carcinoma. Ultrasound Med. Biol.

2016;42(7):1457–63. This study reported lower ADH upgrade

rates compared to previous studies. However, it also demon-

strated a correlation between the presence of calcifications on

ultrasound and the underestimation of CCLs and ADH detected

by US-guided core needle biopsy which suggests that these

lesions require excision.

27. Lee SH, Kim EK, Kim MJ, Moon HJ, Yoon JH. Vacuum-assisted

breast biopsy under ultrasonographic guidance: analysis of a

10-year experience. Ultrasonography. 2014;33(4):259–66.

28. Bevers TB, Anderson BO, Bonaccio E, Buys S, Daly MB,

Dempsey PJ, et al. Breast cancer screening and diagnosis. J Natl

Compr Cancer Netw. 2009;7(10):1060–96.

29. Chen L, Li Y, Fu Y, Peng J, Mo MH, Stamatakos M, et al. Role

of deregulated microRNAs in breast cancer progression using

FFPE tissue. PLoS ONE. 2013;8(1):e54213.

30. Degnim AC, Visscher DW, Berman HK, Frost MH, Sellers TA,

Vierkant RA, et al. Stratification of breast cancer risk in women with

atypia: a Mayo cohort study. J Clin Oncol. 2007;25(19):2671–7.

31. Saslow D, Boetes C, Burke W, Harms S, Leach MO, Lehman

CD, et al. American Cancer Society guidelines for breast

screening with MRI as an adjunct to mammography. CA.

2007;57(2):75–89.

32. Fisher B, Costantino JP, Wickerham DL, Redmond CK, Kavanah

M, Cronin WM, Wolmark N. Tamoxifen for prevention of breast

cancer: report of the national surgical adjuvant breast and bowel

project P-1 study. J Natl Cancer Inst. 1998;90(18):1371–88.

doi:10.1093/jnci/90.18.1371.

33. Vogel VG, Costantino JP, Wickerham DL, Cronin WM, Cecchini

RS, Atkins JN, et al. Effects of tamoxifen vs raloxifene on the

risk of developing invasive breast cancer and other disease out-

comes: the NSABP Study of Tamoxifen and Raloxifene (STAR)

P-2 trial. JAMA. 2006;295(23):2727–41.

34. Liberman L, Sama M, Susnik B, Rosen PP, LaTrenta LR, Morris

EA, et al. Lobular carcinoma in situ at percutaneous breast biopsy:

surgical biopsy findings. Am J Roentgenol. 1999;173(2):291–9.

35. Page DL, Dupont WD, Rogers LW, Rados MS. Atypical hyper-

plastic lesions of the female breast. A long-term follow-up study.

Cancer. 1959.

36. Lewis JL, Lee DY, Tartter PI. The significance of lobular car-

cinoma in situ and atypical lobular hyperplasia of the breast. Ann

Surg Oncol. 2012;19(13):4124–8.

37. Shah-Khan MG, Geiger XJ, Reynolds C, Jakub JW, DePeri ER,

Glazebrook KN. Long-term follow-up of lobular neoplasia

(atypical lobular hyperplasia/lobular carcinoma in situ) diagnosed

on core needle biopsy. Ann Surg Oncol. 2012;19(10):3131–8.

38. Zhao C, Desouki MM, Florea A, Mohammed K, Li X, Dabbs D.

Pathologic findings of follow-up surgical excision for lobular

neoplasia on breast core biopsy performed for calcification. Am J

Clin Pathol. 2012;138(1):72–8.

39. Nagi CS, O’donnell JE, Tismenetsky M, Bleiweiss IJ, Jaffer SM.

Lobular neoplasia on core needle biopsy does not require exci-

sion. Cancer. 2008;112(10):2152–8.

40. Elsheikh TM, Silverman JF. Follow-up surgical excision is

indicated when breast core needle biopsies show atypical lobular

hyperplasia or lobular carcinoma in situ: a correlative study of 33

patients with review of the literature. Am J Surg Pathol.

2005;29(4):534–43.

41. O’malley FP. Lobular neoplasia: morphology, biological poten-

tial and management in core biopsies. Mod Pathol.

2010;23:S14–25.

42. Chen YY, Hwang ES, Roy R, DeVries S, Anderson J, Wa C, et al.

Genetic and phenotypic characteristics of pleomorphic lobular car-

cinoma in situ of the breast. Am J Surg Pathol. 2009;33(11):1683.

43. Flanagan MR, Rendi MH, Calhoun KE, Anderson BO, Javid SH.

Pleomorphic lobular carcinoma in situ: radiologic-pathologic

features and clinical management. Ann Surg Oncol. 2015;22(13):

4263–9.

44. Downs-Kelly E, Bell D, Perkins GH, Sneige N, Middleton LP.

Clinical implications of margin involvement by pleomorphic lob-

ular carcinoma in situ. Arch Pathol Lab Med. 2011;135(6):737–43.

45. 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(7):981–93.

46. Pieri A, Harvey J, Bundred N. Pleomorphic lobular carcinoma

in situ of the breast: can the evidence guide practice? World J

Clin Oncol. 2014;5(3):546.

47. Blair SL, Emerson DK, Kulkarni S, Hwang ES, Malcarne V,

Ollila DW. Breast surgeon’s survey: no consensus for surgical

treatment of pleomorphic lobular carcinoma in situ. Breast J.

2013;19(1):116–8.

48. Agoff SN, Lawton TJ. Papillary lesions of the breast with and

without atypical ductal hyperplasia. Am J Clin Pathol.

2004;122(3):440–3.

49. Seely JM, Verma R, Kielar A, Smyth KR, Hack K, Taljaard M,

et al. Benign papillomas of the breast diagnosed on large-gauge

vacuum biopsy compared with 14 gauge core needle biopsy—do

they require surgical excision? Breast J. 2016;23(2):146–53.

Curr Radiol Rep (2017) 5:45 Page 9 of 10 45

123

http://dx.doi.org/10.1093/jnci/90.18.1371


50. Eiada R, Chong J, Kulkarni S, Goldberg F, Muradali D. Papillary

lesions of the breast: MRI, ultrasound, and mammographic

appearances. Am J Roentgenol. 2012;198(2):264–71.

51. Daniel BL, Gardner RW, Birdwell RL, Nowels KW, Johnson D.

Magnetic resonance imaging of intraductal papilloma of the

breast. Magn Reson Imaging. 2003;21(8):887–92.

52. Rizzo M, Lund MJ, Oprea G, Schniederjan M, Wood WC,

Mosunjac M. Surgical follow-up and clinical presentation of 142

breast papillary lesions diagnosed by ultrasound-guided core-

needle biopsy. Ann Surg Oncol. 2008;15(4):1040–7.

53. Gendler LS, Feldman SM, Balassanian R, Riker MA, Frencher

SK, Whelan DB, et al. Association of breast cancer with papillary

lesions identified at percutaneous image-guided breast biopsy.

Am J Surg. 2004;188(4):365–70.

54. Valdes EK, Tartter PI, Genelus-Dominique E, Guilbaud DA,

Rosenbaum-Smith S, Estabrook A. Significance of papillary

lesions at percutaneous breast biopsy. Ann Surg Oncol.

2006;13(4):480–2.

55. Renshaw AA, Derhagopian RP, Tizol-Blanco DM, Gould EW.

Papillomas and atypical papillomas in breast core needle biopsy

specimens. Am J Clin Pathol. 2004;122(2):217–21.

56. Destounis S, Seifert P, Somerville P, Murphy P, Morgan R,

Arieno A, Young WL. Underestimation of papillary breast

lesions by core biopsy: correlation to surgical excision. Breast

Cancer. 2014;21(2):128–34.

57. Foley NM, Racz JM, Al-Hilli Z, Livingstone V, Cil T, Holloway

CMB, et al. An international multicenter review of the malig-

nancy rate of excised papillomatous breast lesions. Ann Surg

Oncol. 2015;22(3):385–90.

58. Kim MJ, Kim SI, Youk JH, Moon HJ, Kwak JY, Park BW, Kim

EK. The diagnosis of non-malignant papillary lesions of the

breast: comparison of ultrasound-guided automated gun biopsy

and vacuum-assisted removal. Clin Radiol. 2011;66(6):530–5.

59. Mercado CL, Hamele-Bena D, Oken SM, Singer CI, Cangiarella

J. Papillary lesions of the breast at percutaneous core-needle

biopsy 1. Radiology. 2006;238(3):801–8.

60. Ferreira AI, Borges S, Sousa A, Ribeiro C, Mesquita A, Martins

PC, et al. Radial scar of the breast: Is it possible to avoid surgery?

Eur J Surg Oncol. 2017.

61. Sloane JP, Mayers MM. Carcinoma and atypical hyperplasia in

radial scars and complex sclerosing lesions: importance of lesion

size and patient age. Histopathology. 1993;23(3):225–31.

62. Andacoglu O, Kanbour-Shakir A, Teh YC, Bonaventura M,

Ozbek U, Anello M, et al. Rationale of excisional biopsy after the

diagnosis of benign radial scar on core biopsy: a single institu-

tional outcome analysis. Am J Clin Oncol. 2013;36(1):7–11.

63. Kim EMH, Hankins A, Cassity J, McDonald D, White B, Row-

berry R, et al. Isolated radial scar diagnosis by core-needle biopsy:

is surgical excision necessary? SpringerPlus. 2016;5(1):398.

64. 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(5):712–6. doi:10.1016/j.jamcollsurg.

2016.08.003.

65. Lv M, Zhu X, Zhong S, Chen W, Hu Q, Ma T, et al. Radial scars

and subsequent breast cancer risk: a meta-analysis. PLoS ONE.

2014;9(7):e102503.

66. 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(1):277–85.

67. Berg JC, Visscher DW, Vierkant RA, Pankratz VS, Maloney SD,

Lewis JT, et al. Breast cancer risk in women with radial scars in

benign breast biopsies. Breast Cancer Res Treat. 2008;108(2):

167–74.

68. Schnitt SJ. The diagnosis and management of pre-invasive breast

disease: flat epithelial atypia—classification, pathologic features

and clinical significance. Breast Cancer Res. 2003;5(5):263.

69. Tavassoli FA, Devilee P. Pathology and genetics of tumours of

the breast and female genital organs. Lyon: IARC Press; 2003.

70. Solorzano S, Mesurolle B, Omeroglu A, El Khoury M, Kao E,

Aldis A, Meterissian S. Flat epithelial atypia of the breast:

pathological-radiological correlation. Am J Roentgenol.

2011;197(3):740–6.

71. Peres A, Barranger E, Becette V, Boudinet A, Guinebretiere JM,

Cherel P. Rates of upgrade to malignancy for 271 cases of flat

epithelial atypia (FEA) diagnosed by breast core biopsy. Breast

Cancer Res Treat. 2012;133(2):659–66.

72. Berry JS, Trappey AF, Vreeland TJ, Pattyn AR, Clifton GT,

Berry EA, et al. Analysis of clinical and pathologic factors of

pure, flat epithelial atypia on core needle biopsy to aid in the

decision of excision or observation. J Cancer. 2016;7(1):1.

73. Acott AA, Mancino AT. Flat epithelial atypia on core needle biopsy,

must we surgically excise? Am J Surg. 2016;212(6):1211–3.

74. Rosen PP. Mucocele-like tumors of the breast. Am J Surg Pathol.

1986;10(7):464–9.

75. Renshaw AA. Can mucinous lesions of the breast be reliably

diagnosed by core needle biopsy? Am J Clin Pathol.

2002;118(1):82–4.

76. Sutton B, Davion S, Feldman M, Siziopikou K, Mendelson E,

Sullivan M. Mucocele-like lesions diagnosed on breast core

biopsy. Am J Clin Pathol. 2012;138(6):783–8.

77. Ha D, Dialani V, Mehta TS, Keefe W, Iuanow E, Slanetz PJ.

Mucocele-like lesions in the breast diagnosed with percutaneous

biopsy: is surgical excision necessary? Am J Roentgenol.

2015;204(1):204–10.

78. Park YJ, Kim EK. A pure mucocele-like lesion of the breast

diagnosed on ultrasonography-guided core-needle biopsy: is

imaging follow-up sufficient? Ultrasonography. 2015;34(2):133.

45 Page 10 of 10 Curr Radiol Rep (2017) 5:45

123

http://dx.doi.org/10.1016/j.jamcollsurg.2016.08.003
http://dx.doi.org/10.1016/j.jamcollsurg.2016.08.003

	High-Risk Lesions at Minimally Invasive Breast Biopsy: Now What?
	Abstract
	Purpose
	Recent Findings
	Summary

	Introduction
	Atypical Ductal Hyperplasia (ADH)
	Lobular Neoplasia
	Papillary Lesions
	Radial Scar
	Flat Epithelial Atypia
	Mucocele-Like Lesions
	Conclusion
	Acknowledgement
	References




