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ABSTRACT

Background. Atypical lobular hyperplasia (ALH) and

classic lobular carcinoma in situ encompass a spectrum of

proliferative lesions known as lobular neoplasia (LN).

When imaging-concordant and found in isolation on core

needle biopsy (CNB), LN infrequently upgrades to carci-

noma on surgical excision, and routine excision is not

indicated. Upgrade rates in the setting of synchronous

carcinoma are not well studied.

Patients and Methods. Patients with radiology–pathology

concordant synchronous LN and separately biopsied ipsi-

lateral (n = 35) or contralateral (n = 15) carcinoma who

underwent excision between 2010 and 2021 were retro-

spectively identified. Frequency of upgrade, to either

invasive or in situ carcinoma, was quantified, and factors

associated with upgrade were assessed using Fisher’s exact

test.

Results. The median age was 55 (range 33–74) years. The

upgrade rate of LN was 6% and not significantly different

between ipsilateral (2.9%) and contralateral (13.3%) car-

cinoma (p = 0.15). All upgraded LN lesions were ALH on

CNB and detected as non-mass enhancement on magnetic

resonance imaging (MRI). No additional disease was

demonstrated after excision at the site of the original LN

CNB in 22.9% (8 out of 35) of ipsilateral and 13.3% (2 out

of 15) of contralateral patients. Upgrade was not associated

with family history, menopausal status, imaging modality

used to detect LN, or extent of LN on CNB (p[ 0.05).

Conclusions. Our results demonstrate a low upgrade rate

(6%) in our study cohort of LN with synchronous ipsilat-

eral or contralateral carcinoma, which suggests that not all

LN mandates excision with synchronous carcinoma. Lar-

ger, multi-institution studies are needed to validate these

findings.

Lobular neoplasia (LN) encompasses a spectrum of

proliferative breast lesions including atypical lobular

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

Nonvariant subtypes of ALH and LCIS are found inci-

dentally in approximately 1–4% of core needle biopsy

(CNB) specimens.1–4 In 1941, Foote and Stewart described

LCIS as a noninvasive lesion arising from the lobules and

terminal ducts, but believed it was premalignant and

therefore recommended bilateral mastectomy as treat-

ment.5 Further research has increased the understanding of

the natural history and risk associated with LN, and what

was previously considered an obligate precursor is now

better understood as a high-risk lesion or nonobligate

precursor. This has led to significant changes in

management.

Excision is recommended when there is radiologic–

pathologic discordance or variant subtypes of LN when

found in isolation, as these lesions have upgrade rates

ranging from 25% to 65%.6–9 However, as demonstrated in

a recent meta-analysis, when isolated, classic LN is eval-

uated with imaging concordance, the risk of upgrade is

relatively low: 2.5% for ALH and 5.8% for LCIS.10 These

data support shifting management from routine to elective

excision, with imaging surveillance and chemoprevention
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offered as alternatives to surgery. However, recommenda-

tions for nonsurgical management do not extend to

individuals with synchronous invasive carcinoma or ductal

carcinoma in situ (DCIS), as the frequency of LN upgrade

is felt to be unacceptably high.11

Despite this concern, the upgrade rate of LN in the

setting of synchronous carcinoma is not well defined.

Several studies evaluating upgrade of isolated LN have

included patients with either a history of, or a current,

synchronous ipsilateral or contralateral breast cancer, but

the inclusion criteria are not uniform and upgrade rates

range from 0 to 44% (Table 1).12–17 Routine excision of

LN when found with synchronous carcinoma may lead to

more frequent mastectomy or unnecessary excisional

biopsies that may compromise cosmetic outcomes. We

hypothesized that the upgrade rate of radiology–pathology

concordant LN in the setting of synchronous carcinoma

would mirror the rate for LN found in isolation, which may

impact recommendations for management of LN found

with synchronous carcinoma.

PATIENTS AND METHODS

We retrospectively queried the University of Washing-

ton pathology database for all core needle biopsies that

contained LN, either ALH or classic LCIS, between 2010

and 2021. Cases were reviewed, and those with both LN

and synchronous ipsilateral or contralateral DCIS or inva-

sive carcinoma (hereafter, both are referred to as breast

carcinoma) formed the study cohort. Surgery followed

CNB for all patients within 3 months. For ipsilateral

patients, at least two separate biopsies, one of which

demonstrated isolated LN and the other carcinoma, were

necessary for inclusion. Ipsilateral cases were not included

if the LN lesion was contiguous with the carcinoma, either

on imaging or pathology. There was not a specific distance

separating two lesions on imaging that was required for

inclusion. Instead, the assumption was made that if the

lesions were far enough apart to recommend a second

biopsy, the treating surgeon determined that a second

biopsy may alter the surgical approach or clinical man-

agement. The mean imaging distance between lesions was

5.1 cm. Exclusion criteria included radiology–pathology

discordance or inability to determine concordance, pres-

ence of atypical ductal hyperplasia, neoadjuvant

chemotherapy, LN co-located with carcinoma on CNB

specimen, unexcised LN, personal history of breast carci-

noma, or if final upgrade could not be determined owing to

lack of information in the pathology report and/or inability

to obtain final surgical specimen for review.

Evaluation of Radiologic–Pathologic Concordance

Radiology–pathology concordance was reviewed by a

fellowship-trained breast radiologist (K.P.L.) blinded to

upgrade outcome. Cases were deemed concordant if the

lesion was determined to be appropriately targeted on the

basis of intra- and postprocedure imaging, had imaging

features consistent with classic LN, or had other benign

entities present on histopathology that accounted for the

imaging features (including but not limited to fibrocystic

changes, fibroadenomatoid change, and/or pseudoan-

giomatous stromal hyperplasia).

Pathology Review

All diagnostic core needle biopsy specimens were

reviewed at the time of initial diagnosis by at least one

TABLE 1 Summary of studies reporting radiology–pathology concordant lobular neoplasia upgrade rates with synchronous ipsilateral or

contralateral carcinoma

Upgraded lobular neoplasia

lesion type(s)a
Ipsilateral

upgrade

Contralateral

upgrade

Bilateral

upgrade

Pathologic characteristics of upgraded

LN lesion

Chaudhary

et al.16
LCIS 0 of 10 1 of 16 (6.2%) 1 of 2 (50%) CL: 4 mm ILC (CL DCIS); BL: 6 mm

IMC (BL IDC)

Khoury et al.17 3 LCIS, 1 ALH 4 of 9 (44%) 0 of 9 N/A NR

Muller et al.14 ALH 1 of 7 (14.3%) 1 of 19 (5.3%) N/A DCIS

Pride et al.15 LCIS Excluded 4 of 12 (33%) N/A All upgrades T1

Shah-Khan

et al.3
LCIS Excluded 1 of 14 (7%) N/A 9 mm ILC

ALH atypical lobular hyperplasia, LCIS lobular carcinoma in situ, BL bilateral, CL contralateral, DCIS ductal carcinoma in situ, IDC invasive

ductal carcinoma, ILC invasive lobular carcinoma, NR not reported
aAll studies evaluated upgrade rates in both ALH and LCIS with the exception of Muller et al. (ALH only) and Pride et al. (LCIS only)
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breast fellowship-trained pathologist at our institution fol-

lowing the criteria of Page et al. for ALH and LCIS.18

Upgrade was determined by either review of pathology

reports or, if the pathology report did not specify upgrade

at the original LN CNB site, slides were rereviewed by a

fellowship-trained breast pathologist (E.U.P.). For instance,

if multiple lesions were targeted in one lumpectomy

specimen but the area specific to the LCIS biopsy site was

not documented as an upgrade/no upgrade in the pathology

report, this case was re-reviewed matching the type of

biopsy clip and imaging findings to determine upgrade at

the site of LN biopsy. Similarly, mastectomy specimens

were reviewed as most pathology reports did not comment

specifically on upgrade at the site of the original LN

biopsy. Cases were considered an upgrade if DCIS or

invasive carcinoma was identified at or directly adjacent to

CNB site changes.

Statistical Analysis

Demographic, clinical, radiographic, and pathologic

variables were identified by retrospective chart review.

Frequency of upgrade, to either invasive or in situ carci-

noma, was quantified, and factors associated with upgrade

were assessed using Fisher’s exact test. All statistical

analyses were conducted using Stata version 15.0. This

study was approved by the University of Washington

Institutional Review Board as a minimal risk study with

waiver of consent.

RESULTS

We identified 787 patients diagnosed with LN on CNB

between 2010 and 2021; 698 were excluded because they

had either CNB with LN but no synchronous carcinoma, or

LN and carcinoma mixed within the same CNB (Fig. 1). A

total of 89 patients met eligibility criteria of isolated LN on

CNB and synchronous ipsilateral or contralateral breast

carcinoma. Of these, 15 were excluded for radiology–

pathology discordance or inability to assess concordance.

An additional nine patients were excluded because the

original biopsy site could not be evaluated, or patients did

not consent to having pathology used for research. Patients

were also excluded if they had a history of breast cancer

(n = 5) or they underwent neoadjuvant chemotherapy (n =

6). Four patients were excluded because lobular neoplasia

was not excised. One of these patients developed distant

disease, but there were no local recurrence events with a

median follow-up of 5.5 years. The final analytic cohort

comprised 35 individuals with ipsilateral and 15 patients

with contralateral carcinoma.

In the entire cohort, ALH was the most common LN

lesion (37 of 50 patients, 74%) followed by LCIS (13 of 50

patients, 36%). The median age was 55 years. There were

no significant differences among those who did or did not

upgrade with regard to age, race, family history, meno-

pausal status, imaging modality that led to CNB, or extent

of LN on CNB. There was a significant association with

type of synchronous carcinoma; the majority of syn-

chronous carcinoma was invasive ductal carcinoma

(46.8%), however, no upgrades were seen with this group

(Table 2). When stratified by ipsilateral or contralateral

cases, there was a significant association with race and type

of synchronous carcinoma in the ipsilateral cases (Sup-

plementary Table). Of the two Black patients with

ipsilateral LN and carcinoma, one upgraded (50%) com-

pared with 82.4% of white patients who did not upgrade.

LN was most commonly detected by magnetic reso-

nance imaging (MRI) (39 of 50 cases, 78%), followed by

mammography (10 of 50 cases, 20%) and then ultrasound

(1 of 50 cases, 2%) (Table 2). Of the 39 LN lesions

identified by MRI, the majority (22 of 39 cases, 56%) were

defined as non-mass enhancement. None of the LN initially

identified on MRI were seen on diagnostic mammogram,

and 7.7% (3 of 39 cases) were seen on second look ultra-

sound. For the ipsilateral cases there were 10 masses seen

on MRI that were considered concordant on the basis of

pathology that demonstrated fibroadenomatoid changes,

stromal fibrosis, and papillomas. In comparison with LN, a

mammographic abnormality was apparent in 92% of

patients with carcinoma. The majority of LN CNB (80%)

took place after the biopsy for the primary carcinoma. In

two cases, the lobular neoplasia was identified first, and in

eight cases the CNB for both the LN and carcinoma

occurred on the same date.

The upgrade rate for the entire cohort was 6%. Upgrade

in the setting of ispsilateral carcinoma (1 of 35 cases,

2.9%) was lower than contralateral (2 of 15 cases, 13.3%),

but this did not reach statistical significance (p = 0.15). All

upgraded LN demonstrated ALH with \ 4 terminal duct

lobular units (TDLU) on the original CNB (Table 3). All

cases were identified as non-mass enhancement on MRI,

and not seen on any other imaging modality. The syn-

chronous carcinoma histologic subtype matched the LN

upgrade type for the contralateral cases. Among 15 patients

who underwent excisional biopsy for contralateral ALH,

there was one case of DCIS (6.6%) and one case of inva-

sive lobular carcinoma (6.6%). For the single ipsilateral

upgrade, the synchronous carcinoma was a mucinous car-

cinoma whereas the LN upgrade was invasive mammary

carcinoma (mixed invasive ductal and lobular with

heterogeneous loss of e-cadherin) (Table 3).
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All upgraded LN lesions were pT1 with one contralat-

eral case demonstrating multifocal invasive lobular

carcinoma that was also pN0(i?). One of the ipsilateral

cases also had axillary isolated tumor cells. A morphologic

assessment of the isolated tumor cells was not performed to

determine whether they represented the primary (muci-

nous) or the upgraded (mammary) carcinoma. In the

second contralateral case, there was no lymph node

assessment given that the upgrade was DCIS only. There

was no additional disease demonstrated after excision at

the site of the original LN CNB in 22.9% (8 of 35 cases) of

ipsilateral and 13.3% (2 of 15 cases) of contralateral

patients (Fig. 2). Atypical ductal hyperplasia was identified

in 13.3% (2 of 15 cases) of the contralateral cases.

In patients with synchronous ipsilateral carcinoma, 15

(42.9%) underwent a mastectomy, 5 (14.3%) underwent a

lumpectomy that included both the carcinoma and LN, and

15 (42.9%) underwent a lumpectomy and excisional

LN excised by CNB

(n=787)

No synchronous breast

carcinoma or CNB with

mixed LN and

carcinoma (n=698)

LN lesion and

synchronous breast

carcinoma in separate

CNB (n=89)

LN lesion not excised

(n=4)

LN final pathology

unavailable (n=9)

Neoadjuvant

chemotherpy (n=6)

Eligible

patients (n=50)

Contralateral

breast

carcinoma

(n=15)

Ipsilateral

breast

carcinoma

(n=35)

Radiology reports

unavailable/concordance

cannot be determined

(n=4)

Discorant

radiology-pathology

(n=11)

Previous diagnosis of

invasive carcinoma or

DCIS (n=5)

FIG. 1 Case selection with

inclusion and exclusion criteria.

LN lobular neoplasia, CNB core

needle biopsy, DCIS ductal

carcinoma in situ
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TABLE 2 Clinicopathologic

and radiologic characteristics

for the entire lobular neoplasia

cohort

Upgrade p value

No (N = 47) Yes (N = 3)

n (%) n (%)

Median age (range), years 55 (33–74) 61 (46–73) 0.47

Race 0.06

White 39 (83.0) 2 (66.7)

Black 1 (2.1) 1 (33.3)

Asian/Pacific Islander 1 (2.1) 0 (0)

Declined to answer 6 (12.8) 0 (0)

Family history 0.56

None 19 (40.4) 2 (66.7)

First-degree relative 11 (23.4) 0 (0)

Second-degree relative 17 (36.2) 1 (33.3)

Menopausal status 0.11

Pre- or perimenopausal 22 (46.8) 0 (0)

Postmenopausal 25 (53.2) 3 (100)

Imaging modality and finding that led to LN CNB 0.49

Mammogram

Calcifications 7 (14.9) 0 (0)

Focal asymmetry 3 (6.4) 0 (0)

MRI

Mass 16 (34.0) 0 (0)

Non-mass enhancement 18 (38.3) 3 (100)

Othera 2 (4.3) 0 (0)

Ultrasound

Density/hypoechoic tissue 1 (2.1) 0 (0)

Extent of lobular neoplasia on LN CNB 0.1

\ 4 TDLU 20 (51.3) 3 (100)

C 4 TDLU 19 (48.7) 0 (0)

Imaging modality and finding that led to carcinoma biopsy 0.15

Mammogram

Calcifications 14 (29.8) 1 (33.3)

Focal asymmetry 5 (10.6) 2 (66.7)

Mass 16 (34.0) 0 (0)

Architectural distortion 9 (19.1) 0 (0)

MRI

Mass 2 (4.3) 0 (0)

Non-mass enhancement 1 (2.1) 0 (0)

Type of synchronous carcinoma 0.002

DCIS 12 (25.5) 1 (33.3)

Invasive ductal carcinoma 22 (46.8) 0 (0)

Invasive lobular carcinoma 11 (23.4) 1 (33.3)

Invasive mammary carcinomab 2 (4.3) 0 (0)

Mucinous carcinoma 0 (0) 1 (33.3)

Bold value indicates statistical significance (p\ 0.05)

LN lobular neoplasia, CNB core needle biopsy, TDLU terminal duct lobular unit, DCIS ductal carcinoma

in situ
aOther MRI findings include focus and string-of-pearls sign in a ductal distribution
bInvasive mammary carcinoma defined as mixed invasive ductal and lobular with heterogeneous loss of

e-cadherin
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biopsy. Among the contralateral patients with LN, four

(26.7%) patients underwent mastectomy, and the remain-

der underwent excisional biopsy for the LN.

DISCUSSION

Current research supports selective nonoperative man-

agement of imaging-concordant isolated LN with follow-

up imaging surveillance and the option of chemopreven-

tion, but there is limited information to guide management

of LN that is found with synchronous carcinoma. To our

knowledge, this is the largest and only study specifically

attempting to understand the frequency of radiologic–

pathologic concordant LN upgrade in the setting of syn-

chronous ipsilateral and contralateral carcinoma. We found

an overall upgrade rate of 6%, approximately 3% for

ipsilateral and 13% for contralateral LN, which are similar

to upgrade rates seen in isolated LN.

There are several recent studies with radiologic–patho-

logic concordance that have analyzed upgrade rate of LN

with synchronous carcinoma as a subset of the larger

cohort of LN (Table 1). We evaluated studies published

within the past 10 years that included clear criteria for

concordance evaluation and separately reported upgrade

rates for those with synchronous carcinoma. For instance,

Hwang et al. included synchronous carcinoma but did not

include separate upgrade rates for these patients, and

therefore this study was not included here.12 The studies

that included ipsilateral synchronous carcinomas demon-

strated upgrade rates ranging from 0 to 44%14,16,17 with

similar upgrade rates in studies including contralateral

cases (0–33%).3,14–17 Although the inclusion criteria for

each of these studies are relatively similar, differences exist

with respect to method of detection, radiology–pathology

concordance assessment, and rates of surgical excision,

which may account for this wide variability in upgrade

rate.

For most of these studies, the imaging finding that ini-

tially detected the LN lesion was calcifications on

mammogram (40–82%), which differs significantly from

our study where 78% of LN was detected on MRI. Khoury

et al. specifically evaluated LN detected on MRI and found

a high rate of upgrade (44%) among ipsilateral lesions, but

no upgrades in the contralateral cases. For the upgraded

FIG. 2 Final pathology after excision of lobular neoplasia lesion.
ALH atypical lobular hyperplasia, LCIS lobular carcinoma in situ,

ADH atypical ductal hyperplasia

TABLE 3 Characteristics of patients with upgraded lesions

Type of

lobular

neoplasia

Extent of lobular

neoplasia on core

needle biopsy

Initial imaging finding

of lobular neoplasia

lesion

Type of

synchronous

carcinoma

Lobular

neoplasia

upgrade

Distance between

lesions on

mammograma

Size of

upgraded

lesion

Pathologic

N stageb

Ipsilateral

ALH \ 4 TDLU Non-mass

enhancement on

MRI

Mucinous

invasive

carcinoma

Invasive

mammary

carcinomac

7.4 cm 6 mm pN0(i?)

Contralateral

ALH \ 4 TDLU Non-mass

enhancement on

MRI

DCIS DCIS N/A 9 mm N/A

ALH \ 4 TDLU Non-mass

enhancement on

MRI

Invasive

lobular

carcinoma

Invasive

lobular

carcinoma

N/A Multiple

foci

(2–11

mm)

pN0(i?)

ALH atypical lobular hyperplasia, TDLU terminal duct lobular unit, DCIS ductal carcinoma in situ, MRI magnetic resonance imaging
aDistance represents the clip to clip distance between the LN and carcinoma biopsy sites
bFor contralateral, pN represents the upgraded lobular neoplasia
cInvasive mammary carcinoma was mixed invasive ductal and lobular with heterogeneous loss of e-cadherin
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cases, three of four (75%) were detected as non-mass

enhancement, which was also the most common imaging

finding that led to the LN biopsy. All three of the upgraded

cases in our study were initially detected as non-mass

enhancement on MRI, but this was also the most common

MRI finding, and therefore NME was not associated with

increased risk of upgrade. Likely owing to the small

numbers within each study, none were able to demonstrate

demographic, radiologic, or pathologic factors associated

with upgrade.

Interestingly, several studies did conclude that upgrades

following excision of CNB were higher with a history of

breast cancer or synchronous carcinoma. Pride et al. only

evaluated upgrade of LCIS, demonstrating that patients

with concurrent contralateral breast cancer were four times

more likely to upgrade than those without contralateral

breast cancer (odds ratio 4.41, 95% confidence interval:

1.06–17.38, p = 0.04).15 Muller et al. found a nonsignifi-

cant but higher likelihood of upgrade when there was a

history of breast cancer and synchronous breast cancer

compared with none (7.7% versus 1.6%, p = 0.20), but did

not specify between history and concurrent diagnosis.14 In

Chaudhary et al., two of three upgrades were in patients

with concurrent breast carcinomas.16 With different LN

detection methods, small numbers of qualifying patients

(n = 12–28 inclusive of both ipsilateral and contralateral

cases), including those with a history of carcinoma and

synchronous carcinoma and often not distinguishing

between the two, no commentary regarding neoadjuvant

therapy, and limited upgrades (n = 1 in most subgroups), it

is difficult to directly compare these data with ours.

Numerous previous studies have established that the

upgrade risk is lower with ALH than with LCIS,10 and the

majority of upgraded LN lesions in the aforementioned

studies were diagnosed as LCIS on CNB.3,15–17 Our CNB

cohort consisted largely of ALH (74%), and all three

upgraded LN lesions were ALH on initial needle biopsy.

Khoury et al. did have one upgrade associated with ALH,

and Muller et al., whose study was restricted to only ALH,

demonstrated an ALH upgrade in both an ipsilateral and

contralateral case.14,17 Although guidelines are adhered to

with respect to diagnostic criteria, there is interobserver

variability in diagnosing ALH versus LCIS, which could

account for some of these differences across institutions. It

has also been demonstrated that extensive involvement of

the terminal duct lobular unit (TDLU) is associated with

higher risk of upgrade,19,20 but in the current study, all

three upgraded ALH lesions showed limited involvement of

\ 4 TDLU. Similarly, Chaudhary et al. did not show a

correlation between the extent of lobular neoplasia

involvement and lesion upgrade, although this was reported

for all cases in the study, not synchronous cases alone.16

In this cohort, 42.9% of women with LN on CNB and a

synchronous ipsilateral carcinoma underwent mastectomy,

which is slightly higher than a recent study from the

National Cancer Database demonstrating that 37.8% of

women in the USA underwent mastectomy in 2011.21 It is

also substantially higher than the proportion of women

(26.7%) who underwent mastectomy when their syn-

chronous carcinoma was contralateral. Given the

retrospective nature of this study, we do not have insight

into the decision-making process between patient and

provider, but it is reasonable to assume that there were

concerns for cosmesis if both a lumpectomy and excisional

biopsy needed to be performed, and that a patient’s anxiety

may have been increased by the need for subsequent CNB

after their cancer diagnosis. These factors in part may have

contributed to a higher proportion of women undergoing

mastectomy in the ipsilateral cases.

Although motivations for mastectomy are multifactorial,

it is significant to note that in this study all patients

received a breast MRI for extent of disease assessment, and

upgraded cases were identified on MRI only. Primary

breast lesions were either DCIS or T1c invasive carcinoma,

but one of the contralateral cases was multifocal and

associated with isolated tumor cells. These findings largely

align with data from a systematic review and meta-analysis

that found 35.1% of MRI-detected cancers were ductal

carcinoma in situ, and 64.9% were invasive cancers, the

majority of which were pT1 and node negative.22 Two

subsequent meta-analyses have shown that preoperative

MRI significantly increases the odds of receiving mastec-

tomy for breast cancer treatment, and does not improve

local recurrence or distant recurrence-free survival.23,24

Despite this, the use of preoperative MRI has

increased,25,26 and there will be ongoing necessity to study

whether there are any specific MRI characteristics that

would allow for improved and more accurate classification

of these MRI-detected LN lesions.

Limitations of this study include that it is a retrospec-

tive, single-institution study with a relatively limited

number of patients. Many of the initial CNB for the LN

lesions were collected outside of our institution, and we do

not have information available for some of these patients

on the number of cores sampled or the gauge of biopsy

devices used. Increased number of samples and larger

gauge needles are associated with lower upgrade rates on

surgical excision.27,28 Similar to the other studies discussed

above, the number of upgraded lesions is small and a single

upgrade can dramatically alter the upgrade rate. It is dif-

ficult to draw definitive conclusions in the setting of a small

cohort with limited upgrades.
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CONCLUSIONS

The overall upgrade rate for this cohort was relatively

low (6%), which is similar to LN identified in isolation. If

these findings were validated in a larger, multicenter study,

a more selective approach to surgical management may be

considered. This may decrease the rate of unnecessary

mastectomies and improve aesthetic outcomes for patients.

Supplementary Information The online version contains

supplementary material available at https://doi.org/10.1245/s10434-

022-12129-4.
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