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Abstract
Purpose Controversy surrounds management of lobular neoplasia (LN), [atypical lobular hyperplasia (ALH) or lobular 
carcinoma in situ (LCIS)], diagnosed on core needle biopsy (CNB). Retrospective series of pure ALH and LCIS reported 
“upgrade” rate to DCIS or invasive cancer in 0–40%. Few reports document radiologic/pathologic correlation to exclude 
cases of discordance that are the likely source of most upgrades, and there is minimal data on outcomes with follow-up 
imaging and clinical surveillance.
Methods Cases of LN alone on CNB (2001–2014) were reviewed. CNB yielding LN with other pathologic findings for which 
surgery was indicated were excluded. All patients had either surgical excision or clinical follow-up with breast imaging. All 
cases included were subject to radiologic–pathologic correlation after biopsy.
Results 178 cases were identified out of 62213 (0.3%). 115 (65%) patients underwent surgery, and 54 (30%) patients had 
surveillance for > 12 months (mean = 55 months). Of the patients who underwent surgical excision, 13/115 (11%) were 
malignant. Eight of these 13 found malignancy at excision when CNB results were considered discordant (5 DCIS, and 3 
invasive lobular carcinoma), with the remainder, 5/115 (4%), having a true pathologic upgrade: 3 DCIS, and 2 microinvasive 
lobular carcinoma. Among 54 patients not having excision, 12/54 (22%) underwent subsequent CNB with only 1 carcinoma 
found at the initial biopsy site.
Conclusions Surgical excision of LN yields a low upgrade rate when careful consideration is given to radiologic/pathologic 
correlation to exclude cases of discordance. Observation with interval breast imaging is a reasonable alternative for most 
cases.
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Introduction

Lobular carcinoma in situ (LCIS) found on breast biopsy 
has increased in incidence (2.75/100,000) over time with 
broader uptake of screening mammography [1]. Long-term 
follow-up demonstrates an increased risk of subsequent 
breast cancer after diagnosis of ALH and LCIS [2–5]. Man-
agement of patients with LCIS or ALH on image-guided 
core needle biopsy, however, remains controversial, as both 
are incidental findings, not detected as either calcifications 
or mass. Over the last two decades, advances in imaging 
technology such as digital, contrast-enhanced, 3D mam-
mography, and increased utilization of MRI for high risk 
surveillance (including those with LCIS as a risk factor), 
has resulted in increased identification of imaging findings, 
with many consequently warranting biopsy. When CNB 
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demonstrates LN, the main rationale for surgical excision is 
the possibility of pathologic upgrade to malignancy found in 
surrounding tissue. Numerous studies have reported series 
of patients undergoing surgical excision for LN, reporting 
upgrade to DCIS or invasive carcinoma with a wide range: 
from 0 to 40% [6–26]. These collective series indicate a 
large number of patients undergo surgical excision for no 
benefit, finding only more LCIS/ALH or other benign find-
ings. Furthermore, few authors have examined outcomes in 
patients with LN on CNB with particular attention to corre-
lation of CNB pathology to clinical and radiologic findings. 
Even fewer have described outcomes for patients undergoing 
radiologic follow-up without surgical excision. In this study 
we examined patients with pure LN on CNB with extended 
clinical follow-up or immediate surgical excision, each case 
having had careful clinical radiologic/pathologic correlation 
at its outset.

Methods

This study was approved by the Mount Sinai Institutional 
Review Board. Cases of pure LN on CNB between 2001 and 
2014 were identified through search of surgical pathology 
records for diagnoses including LCIS or ALH. CNB yielding 
LN and any additional pathologic findings for which surgery 
was indicated (invasive carcinoma, DCIS, papilloma, radial 
scar, atypical ductal hyperplasia) were excluded. Patients 
were included only if they had either surgical excision or 
follow-up breast imaging (mammogram, ultrasound, or 
breast MRI) within 24 months of the original CNB. All 
cases included had been subject to radiologic–pathologic 
correlation after biopsy that included communication and 
imaging review between pathologist and radiologist who 
performed the biopsy. In stereotactic CNB performed for 
mammographic calcifications, the specimen radiographs 
were submitted with the biopsies, examined, and correlated 
at the time of slide review by the pathologist. Cases were 
determined to be discordant when histopathologic diagno-
sis did not correlate with findings on imaging that stimu-
lated the biopsy (Fig. 1). All breast CNB results were read 
by 1 of 3 dedicated breast pathologists at our institution; 
biopsies were performed both at our center as well as sur-
rounding affiliated radiology practices. Clinical and demo-
graphic information was collected from the medical record 
to determine data on follow-up imaging for patients who 
did not have surgical excision of LN. Strict criteria were 
used to define LN, and cases with pathologic features con-
sistent with pleomorphic-type LCIS (presence of cytologic 
atypia, enlarged cells, mitoses, necrosis, and E-cadherin 
negative) were identified and excluded from determination 
of “upgrade rate” as excision was clearly indicated based on 
higher likelihood of malignancy than conventional LCIS. 

These cases are discussed separately in the results section 
below.

Results

During the 14-year study period, 178 patients were identified 
who met inclusion criteria (Fig. 2). Mean age of the study 
population was 54 years (36–82). ALH was diagnosed in 
56%; LCIS was diagnosed in 50% of 178 patients. Presen-
tation was by a mass on imaging in 20% of patients while 
80% presented with microcalcifications. Abnormal imaging 
was by mammogram in 75%, ultrasound in 17%, and MRI 
in 8%. Surgical excision was performed in 115 (65%). 54 
(30%) patients were followed with imaging for > 12 months 
(mean  =  55  months; 48  >  2  years, 34  >  3  years, 
25 > 4 years, 21 > 5 years), and 9 (5%) patients were fol-
lowed for < 12 months (mean = 8.2 months). Mean age of 
patients electing imaging follow-up was similar to that for 
surgical excisions (57 vs. 53) (Table 1). Similar proportions 
of patients were seen between the two groups when stratified 
by diagnosis: 65% of ALH had excision and 68% of LCIS 
patients had excision. The majority of study patients had cal-
cifications on mammogram and underwent stereotactic core 
biopsy for diagnosis. In this group 58 and 42% had excision 
or imaging follow-up, respectively. Patients diagnosed by 
biopsy via ultrasound or MRI were more likely to undergo 
excision (78% vs. 22%). Of the 115 patients, 26 had a mass 
on imaging. Of these 26 most had fibrocystic change or 
fibroadenomatous change in addition to LN on core biopsy 
indicating concordance. Four cases (of the 26) had no asso-
ciated finding with LN on core biopsy of the mass suggest-
ing discordance. At surgical excision these cases revealed 
LN + fibrocystic change (2 cases), LN alone, and DCIS. Of 
the patients who underwent surgical excision, biopsy site 
changes were noted in all specimens confirming excision of 
the targeted biopsy site. 102/115 (89%) had benign results 
and 13/115 (11%) malignant. Of these 13 cases, however, 
4 demonstrated cytologic features of pleomorphic LCIS on 
core biopsy mandating excision, resulting in final diagnosis 
of DCIS (3), or invasive lobular carcinoma (1). In two cases 
a new segment of calcification led to CNB finding pleomor-
phic LCIS and fibrocystic change associated with calcifica-
tions. Excision was read as low/intermediate DCIS; however, 
it was noted that differentiation from LCIS was difficult. 
Features that favored DCIS were larger cell size, acini for-
mation, greater degree of nuclear atypia, mitosis, single cell 
necrosis, and E-cadherin positivity. The third case involved 
a small mass that on CNB found pleomorphic LCIS, fibro-
cystic change, benign cysts, duct ectasia, and calcifications. 
Excision revealed low-to-intermediate grade DCIS. The 
fourth case in this category was a CNB of regional pleomor-
phic calcifications finding pleomorphic LCIS and fibrocystic 
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change with and without calcifications. At surgical excision 
it was upgraded to a 4 mm invasive lobular carcinoma with 
a significant amount of residual LCIS throughout the mas-
tectomy specimen, but no DCIS.

Of the remaining 9 cases, 4 found malignancy at exci-
sion when CNB results were considered discordant (2 DCIS, 
and 2 invasive ductal/lobular carcinoma). In this scenario 
imaging findings were not felt to correlate with pathology 

results on core biopsy and excision was recommended. In 
two cases a small mass was identified on mammography 
and core needle biopsy found LCIS and ALH, respectively. 
Surgical excision revealed mixed invasive ductal and lobular 
carcinoma in one case (1 cm) and low grade DCIS involv-
ing fibroadenoma in the other. Two additional patients had 
abnormal MRI enhancement that led to core biopsy with 

Fig. 1  Two cases of lobular neoplasia found on stereotactic core nee-
dle biopsy. In the first case (left), biopsy of an irregular density yield-
ing lobular neoplasia is discordant. In the second case (right) biopsy 

of microcalcifications yielding lobular neoplasia is concordant with 
significant sampling of calcifications noted on specimen images

Fig. 2  Outcomes of surgical excision vs imaging follow-up for pure 
lobular neoplasia on core needle biopsy

Table 1  Comparison of patients having excision vs observation of 
lobular neoplasia

Excision Observation

Mean age 53 57
LCIS 64 30
ALH 68 37
ALH + LCIS 10 1
Stereo 70 51
US core 21 7
MRI core 10 2
Mass on imaging 26 7
Calcs on imaging 89 56



652 Breast Cancer Research and Treatment (2018) 168:649–654

1 3

ALH/LCIS. Surgical excision in these cases found a 6 mm 
invasive ductal carcinoma (with papilloma) and low grade 
DCIS with fibroadenomatoid change.

The remaining cases, 5/115 (4%), had a true pathologic 
upgrade in the absence of discordance: 3 DCIS, and 2 inva-
sive lobular carcinoma (Table 2). Incidental microinvasive 
lobular carcinoma (0.1 cm) was found at lumpectomy in a 
50-year-old patient after a 3 cm span of punctate calcifica-
tions indicated LCIS with retrieval of numerous calcifica-
tions on CNB; however, numerous calcifications remained 
on post-biopsy mammogram. The excision specimen also 
contained ADH with calcifications and ALH. All margins 
were negative. The other upgrade to invasive lobular carci-
noma (0.2 cm) occurred in a 54-year-old patient who under-
went core needle biopsy for a 3 cm span of new microcalci-
fications finding fibrocystic changes with calcifications and 
incidental ALH and LCIS, not associated with calcifications. 
At lumpectomy multiple foci of invasive lobular carcinoma 
(max 2 mm) were identified with a close lateral margin as 
well as calcifications associated with LCIS, ALH, and DCIS 
extending to the medial margin. A post-excision mammo-
gram indicated additional clusters of microcalcifications in 
the breast including pleomorphic microcalcifications 6 cm 
away from the postoperative seroma. This finding led to 
MRI and ultimate diagnosis of additional invasive lobular 
carcinoma.

The remaining three cases that we would consider true 
upgrades involved an ultimate diagnosis of DCIS. One 
occurred in a 55-year-old patient undergoing CNB for inde-
terminate microcalcifications yielding ALH (not associated 
with calcifications) and fibrocystic change with calcifica-
tions. At lumpectomy pathology revealed low grade DCIS 
with LCIS both with calcifications. A second case involved 
a 53-year-old patient with CNB that indicated ALH with 
fibrocystic change associated with calcifications. Subse-
quent lumpectomy showed low grade DCIS and fibrocystic 
change, both associated with calcifications. The third case 
was a 49-year-old patient with a history of LCIS 7 years 
prior who underwent screening MRI with a small focal area 
of enhancement (normal mammogram and ultrasound) that 

on CNB revealed LCIS and sclerosing adenosis. The patient 
elected to have total mastectomy with low-to-intermediate 
grade DCIS at the biopsy site admixed with LCIS, radial 
scar, and fibrocystic change.

Among 54 patients not having excision, all patients con-
tinued to have yearly mammograms. Twenty-one patients 
(39%) had combination mammogram and US yearly while 
7 (13%) had mammogram, US, and MRI. During the obser-
vation/surveillance period 12/54 (22%) required subsequent 
CNB (8 ipsilateral and 4 contralateral) with 3 being in the 
same location as the initial CNB (2 benign, 1 invasive car-
cinoma 3 years later). One patient developed an asymme-
try on imaging 5 years later at the same location as initial 
CNB. Repeat CNB revealed scarring, fibrosis, and reactive 
changes. Another patient with subsequent CNB in the same 
location was noted to have increased calcifications, some 
linear, on mammography. Stereotactic biopsy of this site 
found invasive lobular carcinoma, LCIS, DCIS, and calci-
fications. The third patient having subsequent CNB in the 
same location was noted to have “persistent” 1.4 cm mass 
with central increased echogenicity on ultrasound and a 
persistent 1 cm mass on mammogram 15 months after ini-
tial diagnosis of LN. Biopsy of this area found fibrosis and 
biopsy site changes. In the imaging follow-up group one 
other patient developed invasive cancer at a different site 
in the ipsilateral breast. Thus of the imaging only group, 
2/54 (4%) were subsequently diagnosed with an ipsilateral 
cancer, with only 1 (2%) in the index location, and 3 years 
later. Fourteen patients not having excision were taking 
anti-hormonal medication (aromatase inhibitor, tamoxifen, 
or raloxifene) during the follow-up period. Of note, neither 
of the two patients who subsequently developed carcinoma 
during observation were on endocrine therapy.

Discussion

Our review of a large long-term experience with man-
agement of lobular neoplasia on core needle biopsy indi-
cates that upgrade at surgical excision is uncommon when 

Table 2  Cases of true upgrade upon excision of lobular neoplasia

FCC fibrocystic change

Case 1 Case 2 Case 3 Case 4 Case 5

Age 50 54 55 53 49
Imaging finding 3 cm calcs 3 cm calcs Focal calcs Focal calcs Small focal enhancement 

on MRI
Core biopsy LCIS ALH, LCIS ALH, FCC ALH, FCC LCIS, sclerosing adenosis
Comment Numerous residual  

calcs
Neg mmg, US

Surgery 0.1 cm Lobular ca, 
ADH, ALH

Multifocal lobular ca 
max 2 mm, LCIS, 
DCIS

LCIS, low grade DCIS FCC, low grade DCIS Low/int DCIS, LCIS
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discordant cases are excluded. Careful radiologic–pathologic 
correlation after the initial biopsy is critical in identifying 
patients in whom surgical excision is warranted. There are 
no imaging features that correlate with a diagnosis of LCIS/
ALH, and it is usually detected incidentally on core needle 
biopsy for microcalcifications. An example of discordance 
would be the patient presenting with a new indeterminate 
nodule on mammogram which yields LCIS on core needle 
biopsy. LCIS cannot be accepted as the cause of a new mass. 
This was demonstrated in 4 cases in our series which were 
biopsies done for masses that could not be explained by the 
finding of LCIS only on core biopsy. On excision, in 2 cases 
the mass finding was revealed and explained by invasive 
lobular carcinomas measuring 0.6 and 1.0 cm, respectively, 
and in 2 other cases by DCIS involving fibroadenoma. This 
conclusion has been noted in multiple previous studies. 
As an example, a report by Menon indicated that 7 of 8 
upgrades in a series of 47 patients were the result of discord-
ance (core needle biopsy missing a mass or calcifications) 
[15]. Likewise, in the largest series of excisions reported that 
excluded cases of discordance, the upgrade rate was 3.6%, 
essentially the same as in the present study [29].

In our study we also elected to exclude cases of pleo-
morphic LCIS from determination of true upgrade rate. In 
this series 4 of the total 178 patients in the study had pleo-
morphic LCIS on core needle biopsy. This diagnosis clearly 
represents a distinct biologic entity different from classic 
type LCIS at a radiologic and pathologic level [27]. Unlike 
classic LCIS, pleomorphic LCIS may be associated with 
calcifications and may not be incidental in its clinical pres-
entation. Characterized by large cells that are dyscohesive 
and pleomorphic, with eosinophilic cytoplasm and atypical 
nuclei, pleomorphic LCIS shares histologic characteristics 
with pleomorphic invasive lobular carcinoma. It is also dif-
ficult to distinguish from ductal carcinoma in situ. Features 
that would favor DCIS include nuclear atypia, mitosis, 
necrosis, cribriform architecture, E-cadherin positivity, and 
unifocal continuous growth pattern. Because of these diag-
nostic uncertainties, pleomorphic LCIS should be excised 
when identified by core needle biopsy. Of note, in all 4 cases 
in our series with features of pleomorphic LCIS, malignancy 
was found at excision.

If we conclude that the rate of true upgrade from classic 
lobular neoplasia is low, what then are the reasons for these 
true upgrades? This can only be determined through care-
ful review of individual cases. The cohort described here 
contains too few upgrades to offer a definitive answer. The 
2 upgrades to invasive lobular carcinoma were too small 
(< 2 mm) to be detected on imaging and were incidental 
findings. It is also debatable whether or not these micro-
scopic invasive carcinomas would have made any impact on 
the survival of these patients if they had not undergone exci-
sion for the ALH/LCIS. In the other three cases of upgrade, 

a significant amount of calcifications remained on mammo-
gram after core needle biopsy despite the sampling of large 
numbers of representative calcifications which were either 
associated with FCC and or ALH/LCIS, raising the question 
of sampling. The large size and heterogeneity of the target 
(field of calcifications) was clearly a factor concealing addi-
tional pathology and contributing to sampling error. If we 
establish that if the proportion of calcifications removed is 
estimated to be less than 50% of the total amount as a cri-
terion for undersampling, and undersampling is reclassified 
as discordance, then the true pathologic upgrade rate in our 
study would be less than 2%. Screening for additional calci-
fications and or masses was also important in the cohort that 
did not undergo excision and detected invasive carcinoma 
in 2 cases.

One of the larger series of patients (n = 164) undergoing 
surgery after core biopsy with LN did not identify lesion 
size as a predictor of upgrade [28]. Alternatively, a cohort of 
106 patients with LN revealed that discordance or extensive 
LCIS (> 4 foci) predicted all upgrades in the study [23]. 
This predictor was confirmed by Middleton et al. who found 
that when three or more terminal duct lobular units (TDLU) 
were involved in the initial cores, upgrade at surgical exci-
sion was more likely [16]. While none of the upgrades in our 
study were characterized by extensive LCIS on core biopsy, 
it seems likely that surgical excision of lesions considered 
to have extensive LN may be recommended. It should also 
be noted that our study highlights the need for meticulous 
clinical/radiologic/pathologic correlation. Our specialized 
center afforded access to all studies and correlations readily 
available to be made by surgeons, radiologists, and patholo-
gists highly specialized in breast disease. Implementation of 
similar analysis may not be feasible in all practice settings.

Determination of appropriateness of imaging follow-
up for patients with LN on core biopsy requires years of 
follow-up data in terms of subsequent screening imaging 
studies. While our average length of follow-up approaches 
5 years, it is important to note that 9 patients in the obser-
vation cohort with recent diagnosis of LN and no imaging 
follow-up serves as a limitation in our ability to make any 
conclusions regarding subsequent cancer development. Our 
findings in this report support recent NCCN guidelines as 
well as American Society of Breast Surgeons guidelines for 
management of LCIS, namely that classic type found on core 
needle biopsy and concordant with imaging may be managed 
with imaging follow-up and counseling regarding reducing 
the risk of invasive cancer [30, 31]. With the above issues in 
mind, one should be able to identify appropriate patients in 
whom surgical excision of LN may be avoided. The majority 
of reports in the literature on LN are collections of patients 
undergoing surgical excision. Some studies however have 
described patients with observation and follow-up. Of these 
follow-up studies most did not include detailed information 
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regarding subsequent imaging studies to determine if pathol-
ogy arose in the precise location of the initial core biopsy 
yielding LN. Additional questions remain regarding opti-
mal imaging protocols for patients electing to avoid surgical 
excision, and whether initiation of chemopreventive therapy 
should be factored into the decision algorithm.
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