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Abstract
Purpose When Core Needle Biopsy (CNB) demonstrates Atypical Ductal Hyperplasia (ADH), Flat Epithelial Atypia (FEA), 
Intraductal Papilloma (IDP), or Radial Scar/Complex Sclerosing Lesion (RS), excisional biopsy (EB) is often performed 
to rule out underlying malignancy with upstage rates (UR) ranging between 1 and 20%. The COVID-19 pandemic led to 
delayed EB for many patients. We sought to evaluate whether this delay was associated with higher UR.
Methods We performed a retrospective analysis of women who underwent CNB and then EB for ADH, FEA, IDP, or RS 
between 2017 and 2021 using an IRB-approved repository. UR was evaluated by days between CNB and EB.
Results 473 patients met inclusion. 55 were upstaged to cancer (11.6%). 178 patients had pure ADH on CNB and 37 were 
upstaged (20.8%). 50 patients had pure FEA and 3 were upstaged (6%). 132 had pure IDP and 7 were upstaged (5.3%). 98 
had pure RS and 1 was upstaged (1%). 7/15 (46.7%) had a combination of diagnoses or diagnosis with palpable mass and 
were upstaged.
Days between CNB and EB were < 60 for 275 patients (58.1%), 60–90 for 108 (22.8%), 91–120 for 43 (9.1%), and > 120 for 
47 (9.9%). There was no significant difference in UR (10.9% for < 60, 14.8% for 60–90, 7% for 90–120, and 12.8% for > 120, 
p = 0.54). UR for ADH was clinically increased after 60 days (27.8 vs. 17.5%), but this did not reach statistical significance 
(p = 0.1).
Conclusion Surgical delay was not associated with an increased UR.
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Introduction

When Core Needle Biopsy (CNB) demonstrates Atypical 
Ductal Hyperplasia (ADH), Flat Epithelial Atypia (FEA), 
Intraductal Papilloma (IDP), or Radial Scar/Complex This work was presented as an e-poster at the 2021 American 

Society of Breast Surgeons Virtual Meeting.

 * Jesse Casaubon 
 jesse.casaubon@baystatehealth.org

 Shiva Niakan 
 shiva.niakan@baystatehealth.org

 Emily Vicks 
 emily.vicks@umassmed.edu

 Aixa Perez Coulter 
 aixa.perezcoulter@baystatehealth.org

 Danielle L. Jacobbe 
 dlipoff@txcc.com

 Holly Mason 
 holly.mason@baystatehealth.org

1 Department of Surgery, University of Massachusetts Chan 
Medical School-Baystate, Springfield, MA 01199, USA

2 Department of Obstetrics and Gynecology, University 
of Massachusetts Chan Medical School-Baystate, Springfield, 
MA 01199, USA

3 University of Massachusetts Chan Medical School, 
Worcester, MA 01655, USA

4 Office of Research, Epidemiology/Biostatistics Research 
Core, Baystate Medical Center, Springfield, MA 01199, USA

5 Center for Cancer and Blood Disorders, Irving, TX 75063, 
USA

http://orcid.org/0000-0002-0547-7989
http://crossmark.crossref.org/dialog/?doi=10.1007/s10549-022-06745-7&domain=pdf


528 Breast Cancer Research and Treatment (2022) 196:527–534

1 3

Sclerosing Lesion (RS), excisional biopsy (EB) is often 
performed to rule out an associated, underlying malignancy 
that may have been missed by the biopsy needle. The rate 
of upstage, or the chance of finding malignancy during 
EB, varies by type of lesion and size of core biopsy device 
used. ADH, for example, has the highest UR of up to 56% 
[1–6]. FEA and IDP fall somewhere in the middle, with UR 
between 0 and 21% [1, 7–11] and 0–33%, respectively [12, 
13]. RS tends to have the lowest UR 0–16% [14–17].

There are data to support that the atypical ductal cells of 
ADH are non-obligate precursors to malignancy and occupy 
a position in the multistep sequence of breast carcinogen-
esis [18]. Many even consider ADH as a precursor of ductal 
carcinoma in situ (DCIS) [19, 20]. However, EB remains a 
diagnostic and not preventative procedure because of the 
probability of adjacent cancer and the unclear association 
between FEA, IDP, and RS and future cancer development.

Prior to the COVID-19 pandemic, EB was routinely com-
pleted within 60 days of the surgical consultation at our ter-
tiary breast center. The pandemic resulted in delays for many 
of these patients. Because treatment delays are associated 
with lower overall and disease-specific survival for patients 
with a breast cancer diagnosis, [21] the delay in diagnosing 
these malignancies by postponing EB is relevant to patient 
outcomes. While prior studies have reported individual fac-
tors association with upstage for the individual lesions, [3, 
13, 22–27] few have evaluated the potential association with 
surgical delay.

Our objective is to look both at ADH and the other lesions 
associated with upstage to determine whether an increased 
amount of time between CNB and EB increases the risk for 
discovering malignancy. We hypothesize that surgical delay 
will be associated with higher UR for ADH, but not for FEA, 
RS, or IDP.

Methods

We performed an IRB reviewed and exempted retrospec-
tive analysis of women age 18 or older who underwent 
CNB and then EB between January 1, 2017 and January 
1, 2021 for ADH, FEA, IDP, or RS. Patients were identi-
fied using an IRB-approved prospective institutional breast 
disease patient repository stored on REDCap (grant num-
ber UL1TR002544). This repository enrolls all patients 
who meet with one the breast surgeons at our institution. 
Patients who did not have a diagnosis of ADH, FEA, IDP, 
or RS, such as those with only unspecified or lobular atypia, 
and patients whose results were felt to be discordant were 
excluded. Patient characteristics were collected from the 
repository or the medical record and included race/ethnic-
ity, personal or family history of cancer, and personal his-
tory of a high-risk genetic mutations. Imaging findings that 

prompted the CNB and pathologies were also evaluated. For 
CNB, needle gauge and type ranged from a 9-gauge vacuum-
assisted device used for stereotactic and MRI guided biopsy 
to 14-gauge spring-loaded device for ultrasound-guided 
biopsy. All pathological findings of ADH, FEA, RS, or IDP 
on CNB-triggered automatic surgical referral, except for 
microscopic, incidental IDP or RS which is reported to be 
completely removed by CNB. At our institution, our patholo-
gists report each unequivocal lesion that is present in the 
CNB specimen. For example, if ADH and FEA are indepen-
dently identified in a specimen, both are reported. Surgery 
was performed at one of the three primary or satellite facili-
ties affiliated with our tertiary breast center.

The rate of upstage to malignancy was evaluated and 
then compared by time between CNB and EB in two ways. 
First, we tested a dichotomized interval of ≤ 60 vs. > 60 days 
between CNB and EB because 60 days was felt to be a rea-
sonable time to undergo EB and hypothesized that most 
patients would range within this period. Second, we evalu-
ated number of days as a categorical variable using < 60, 
60 to < 90, 90–120, and > 120. We used > 120 days as a cut-
off because we hypothesized greater delays to be unlikely. 
These increments were similar those previously used in 
describing the impact of treatment delays for breast cancer 
patients [21].

Continuous variables were reported using means, stand-
ard deviations, medians, and interquartile range. Categorical 
variables were reported using frequencies and percentages. 
ANOVA was used to compare the amount of days between 
CNB and EB, while chi-square test was used to compare 
the frequency of outcomes. Statistical significance was set 
at an alpha of 0.05. Data were analyzed using g STATA 17 
(StataCorp, College Station, TX).

Results

We identified 501 patients who underwent CNB followed by 
EB. 28 were excluded for not meeting the inclusion criteria: 
15 had a presenting diagnosis of lobular neoplasia (atypical 
lobular hyperplasia or lobular carcinoma in situ) or other 
unspecified atypia and 13 had their CNB outside the speci-
fied time period. As a result, a total of 473 patients were 
included for analysis.

Demographics

The mean age was 54.9 years and the median age was 53.4. 
The mean number of days between CNB and EB was 72.5 
and the median was 52. 26 patients (5.5%) had a personal 
history of breast cancer. 4 (0.8%) had a BRCA 1 or 2 muta-
tion. 76 (16.5%) had a first-degree relative with breast or 
ovarian cancer (Table 1).
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Upstage

55 patients were upstaged to cancer (11.6% of the entire 
cohort). Patients who upstaged were older (mean age 57.7 

vs. 54.9 years, p = 0.04, median 56.2 vs. 53.3), but there 
were no other significant demographic or patient character-
istic differences. There was no difference in UR based on 
the characteristics on mammography that prompted biopsy 

Table 1  Patient demographics compared by upstage to malignancy (no/yes) for entire cohort (n = 473) using ANOVA and Fischer’s exact test for 
continuous variables and Chi-squared for the categorical outcomes

The titles, and significant p-values are bolded

Demographics compared by upstage to malignancy No Yes Total p-value

Total, n (%) 418 (88.4) 55 (11.6) 473 (100.0)
Age in years, mean (SD) 54.5 (10.8) 57.7 (11.6) 54.9 (10.9) 0.04
Age in years, median (IQI) 53.3 (47.6; 61.5) 56.2 (47.9; 66.7) 53.4 (47.6: 62.1)
Race/Ethnicity, n (%)
 Caucasian 65 (15.6) 7 (12.7) 72 (15.3)
 African American 26 (6.2) 3 (5.5) 29 (6.1)
 Hispanic/Latino 45 (10.8) 6 (10.9) 51 (10.8)
 Middle Eastern 6 (1.4) 0 (0.0) 6 (1.3)
 Russian/Ukrainian/Eastern European 32 (7.7) 6 (10.9) 38 (8.1)
 Western/Northern European 143 (34.3) 21 (38.2) 164 (34.7)
 Ashkenazi 5 (1.2) 0 (0.0) 5 (1.1)
 Pacific Islander/Asian 7 (1.7) 0 (0.0) 7 (1.5)
 French Canadian 44 (10.6) 5 (9.1) 49 (10.4)
 Not recorded 35 (8.4) 6 (10.9) 41 (8.7)
 Caribbean 2 (0.5) 0 (0.0) 2 (0.4)
 Central/South American 2 (0.5) 0 (0.0) 2 (0.4)
 African 2 (0.5) 0 (0.0) 2 (0.4)
 North American Indian 2 (0.5) 0 (0.0) 2 (0.4)
 Non-Ashkenazi Jewish 1 (0.2) 1 (1.8) 2 (0.4) 0.89

Diagnosis, n
 Atypical ductal hyperplasia 141 37 178
 Flat epithelial atypia 47 3 50
 Intraductal papilloma 125 7 132
 Radial scar 97 1 98
 Combination diagnosis or diagnosis with palpable mass 8 7 15

Prior personal history of breast cancer, n (%)
 No 395 (95.0) 50 (90.9) 445 (94.5)
 Ipsilateral 6 (1.4) 0 (0.0) 6 (1.3)
 Contralateral 15 (3.6) 5 (9.1) 20 (4.2) 0.12

Personal history of high-risk gene mutation, n (%)
 No 407 (99.0) 53 (100.0) 460 (99.1)
 BRCA1 3 (0.7) 0 (0.0) 3 (0.6)
 BRCA2 1 (0.2) 0 (0.0) 1 (0.2) 0.77

Family history of breast and ovarian cancer, n (%)
 No 330 (81.5) 43 (78.2) 373 (81.1)
 Yes, first-degree relative 66 (16.3) 10 (18.2) 76 (16.5)
 Yes, two first-degree relatives 9 (2.2) 2 (3.6) 11 (2.4) 0.75

Imaging characteristics prompting needle biopsy, n (%)
 Calcifications 198 (47.9) 34 (61.8) 232 (49.6)
 Architectural distortion 47 (11.4) 2 (3.6) 49 (10.5)
 Asymmetry 23 (5.6) 1 (1.8) 24 (5.1)
 Mass 145 (35.1) 18 (32.7) 163 (34.8) 0.11
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(calcifications, architectural distortion, asymmetry, or mass, 
p = 0.11).

39 of the 55 upstages (70.9%) were to DCIS, 6 (10.9%) to 
invasive ductal carcinoma (IDC), 3 (5.5%) to invasive lobu-
lar carcinoma (ILC), and 1 (1.8%) to pleomorphic lobular 
carcinoma in situ (pLCIS) (Fig. 1). All patients upstaged 
to invasive ductal or lobular carcinoma had T1 tumors, and 
none had clinically or pathologically positive lymph nodes 
or metastatic disease.

Breakdown by lesion type

178 patients were found to have pure ADH on CNB; 37 of 
these were upstaged to malignancy (20.8% upstage rate). 
50 patients were found to have pure FEA on CNB; 3 were 
upstaged (6%). 132 patients were found to have pure IDP; 7 
were upstaged (5.3%). 98 patients were found to have pure 
RS and 1 was upstaged to malignancy (1%) (Fig. 2).

15 patients had combination diagnoses (CD) or a diagno-
sis associated with a palpable mass. 6/14 (42.9%) of patients 
with CD were upstaged and one patient who had ADH asso-
ciated with a palpable mass and was upstaged (Table 2).

Timing

198/473 patients (41.9%) experienced an elapse of 60 or 
more days between CNB and EB. The pandemic accounted 
for 28/198 of these delays (14.1%). The time between CNB 
and SE was less than 60 days for 275 patients (58.1%), 
between 60 and 89 days for 108 (22.8%), between 90 and 
120 days for 43 (9.1%), and more than 120 days for 47 
(9.9%). There was no significant difference in the rate of 
upstage between the groups (10.9% for < 60 days, 14.8% for 
60–89 days, 7% for 90–120 days, and 12.8% for > 120 days, 
p = 0.54). Additionally, when the time period was dichot-
omized into ≤ 60 vs. > 60 days, there was no difference 
(p = 0.43, Tables 3 and 4).

Five patients (1.1%) waited more than 1 year between 
CNB and SE and none were upstaged.

For ADH specifically (including 186 patients with both 
pure and mixed ADH), 114 (61.3%) underwent SE in 60 days 
and 72 (38.7%) in greater than 60 days. There was no differ-
ence in upstage between groups (18.2% for < 60 days, 29.5% 
for 60–89, 11.8% for 90–120, and 33.3% for > 120, p = 0.2). 
As a dichotomized variable, we found that the patients who 
required greater than 60 days between CNB and SE seemed 
to have a clinically meaningful difference in the rate of 
upstage (27.8 vs. 17.5%), but this did not reach statistical 
significance (p = 0.10).

There was no difference in the type of upstage between 
the dichotomized or categorical time intervals (Table 5).

Discussion

Although the management of these benign and atypical 
lesions is controversial, they are often excised to rule out 
underlying malignancy that is not detected during CNB [3, 
4, 28–31].
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IDP
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Number of pa�ents

Fig.1  Pathological finding including IDC, ILC, DCIS, and pLCIS at 
time of upstage for ADH, FEA, IDP, and RS
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Fig. 2  Percentage of patients upstaged during excisional biopsy for 
ADH, FEA, IDP, and RS, and patients with a CD or a palpable diag-
nosis (palp)

Table 2  Upstage rate (UR) for patients with a combination of diagno-
ses or a diagnosis associated with a palpable mass, including ADH, 
FEA, intraductal papilloma (IDP), and RS

Diagnosis Upstaged Total UR (%)

ADH and IDP 2 5 50
ADH and RS 0 3 0
FEA and RS 0 2 0
RS and unspecified atypia 1 1 100
RS and lobular neoplasia 2 3 66.7
IDP and unspecified atypia 1 1 100
Palpable ADH 1 1 100
Total 7 15 46.7
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It is believed that ADH is a non-obligate precursor 
to DCIS [19, 20, 30]. If ADH will eventually progress 
to DCIS, we questioned when this transformation might 
occur and if delays in excision presented a higher risk of 

upstage. There are many scenarios that can delay sur-
gery, but none to date have been as widespread as the 
COVID-19 pandemic. For many institutions around the 

Table 3  Categorical breakdown of time in days between core needle biopsy (CNB) and excisional biopsy (EB) for the entire cohort (n = 473) 
and for ADH specifically using ANOVA and Fischer’s exact test for continuous variables and Chi-squared for the categorical outcomes

 < 60 days 60  to < 90 days 90–120 days  > 120 days Total p-value

Days between CNB and EB, categorical
 Total, n (%) 275 (58.1) 108 (22.8) 43 (9.1) 47 (9.9) 473 (100)
 Elapsed days, mean (SD) 39.2 (11.5) 72.3 (9.3) 106.4 (9.6) 236.9 (208.9) 72.5 (88.3)
 Age, mean (SD) 55.1 (10.5) 53.1 (11.3) 56.2 (9.6) 56.8 (13.3) 54.9 (10.9) 0.17
 Upstaged during EB, n (%) 30 (10.9) 16 (14.8) 3 (7.0) 6 (12.8) 55 (11.6) 0.54

Patients with ADH (n = 186)
 Total 110 (59.1) 44 (23.7) 17 (9.1) 15 (8.1) 186 (100)
 Elapsed days, mean (SD) 39.2 (11.7) 74.4 (9.2) 105.7 (9.8) 222.4 (93.6) 68.4 (57.8)
 Age, mean (SD) 55.5 (9.7) 55.8 (10.4) 54.8 (6.4) 60.9 (10.8) 56.0 (9.7) 0.23
 Upstaged during EB, n (%) 20 (18.2) 13 (29.5) 2 (11.8) 5 (33.3) 40 (21.5) 0.2

Table 4  Dichotomized 
breakdown of time in days 
between core needle biopsy 
(CNB) and excisional biopsy 
(EB) in days for the entire 
cohort (n = 473) and for ADH 
specifically (n = 186) using 
ANOVA and Fischer’s exact 
test for continuous variables and 
Chi-squared for the categorical 
outcomes

 ≤ 60 days  > 60 days Total p-value

Days between CNB and EB, binary
 Total, n 281 (59.4) 192 (40.6) 473 (100)
 Elapsed days, mean (SD) 39.7 (11.8) 120.6 (123.1) 72.5 (88.3)
 Age, mean (SD) 54.9 (10.7) 55.0 (11.3) 54.9 (10.9) 0.93
 Upstaged during EB, n (%) 30 (10.7) 25 (13.0) 55 (11.6) 0.43

Patients with ADH (n = 186)
 Total 114 (61.3) 72 (38.7) 186 (100)
 Elapsed days, mean (SD) 39.9 (12.1) 113.4 (71.5) 68.4 (57.5)
 Age, mean (SD) 55.4 (9.7) 56.8 (9.8) 56 (9.7) 0.37
 Upstaged during EB, n (%) 20 (17.5) 20 (27.8) 40 (21.5) 0.1

Table 5  Pathology of upstage evaluated by time period in days for binary and categorical intervals using ANOVA and Fischer’s exact test for 
continuous variables and Chi-squared for the categorical outcomes

 < 60 days 60 to < 90 days 90–120 days  > 120 days Total p-value

Time (categorical)
 Total, n (%) 30 (54.5) 16 (29.1) 3 (5.5) 6 (10.9) 55 (100)
 Type of cancer
 Invasive ductal carcinoma 5 (17.9) 1 (7.1) 0 (0.0) 0 (0.0) 6 (12.2)
 Invasive lobular carcinoma 1 (3.6) 1 (7.1) 1 (50.0) 0 (0.0) 3 (6.1)
 Ductal carcinoma in situ 21 (75.0) 12 (85.7) 1 (50.0) 5 (100.0) 39 (79.6)
 Pleomorphic lobular carcinoma in situ 1 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.0) 0.34

Time (binary)
 Total 5 (17.9) 1 (4.8) 6 (12.2)
 Type of cancer
 Invasive ductal carcinoma 1 (3.6) 2 (9.5) 3 (6.1)
 Invasive lobular carcinoma 21 (75) 18 (85.7) 39 (79.6)
 Ductal carcinoma in situ 1 (3.6) 0 (0) 1 (2.0) 0.35
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world, caring for the surge of hospitalized and critically ill 
patients necessitated the delay of all non-emergent surgery.

The standard practice at our institution was to offer EB for 
women diagnosed with these lesions on CNB. Often, surgery 
occurred within 60 days per institutional protocol and patient 
preference. The COVID-19 pandemic provided an opportu-
nity to assess the impact of longer time between biopsy and 
surgical excision on upstage rates. Screening mammography 
was completely stopped for 83 days. Patients who had been 
diagnosed with these non-malignant diagnoses before the 
cessation of elective surgery were unable to undergo exci-
sion until at least three months later. Luckily, we found that 
delay in EB was not associated with upstage.

One interesting finding from this study was that women 
with a combination of diagnoses (CD) had a noticeably high 
upstage rate. Although the management of CD has yet to be 
clearly defined, most authors agree that combinations pose 
a higher risk for upstage. In some studies, concurrent ADH 
with IDP was associated with a higher rate of upstage, [32] 
although others found it was not [33]. The presence of addi-
tional high-risk lesions with RS, such as atypical neopla-
sia, have been found to have higher UR [34–36]. This was 
contradicted by other studies which demonstrated that even 
with the presence of ADH, RS has a low risk of upstage [36, 
37]. FEA is often seen in combination with other high-risk 
lesions and is suggested to be a precursor lesion to both 
ADH and carcinoma [38, 39]. Srour et al. found a statisti-
cally significant increase in UR for FEA with ADH (18.6%) 
compared to pure FEA alone (3.2%) [40]. This finding is 
supported by Liu et al. who demonstrated that pure FEA 
had a zero rate of upstage to malignancy and the presence 
of concurrent ADH or RS with FEA had an increased UR 
[7]. Because of the increased UR for CD, a more aggressive 
management with earlier excision may be required; how-
ever, future studies with increased sample sizes are needed 
to explore which combinations predict UR.

The principal limitation of our study was that it was 
underpowered to detect small differences in UR for each 
of the four individual lesions (ADH, FEA, RS, and IDP). 
This was most evident for ADH, where there was a trend 
toward increased UR with time (27.8% for > 60 days vs 
17.5% for ≤ 60) which the authors considered to be clini-
cally relevant but did not reach statistical significance. To 
increase power, all lesions were considered together, but 
because the other three are separate entities with different 
upstage rates and questionable malignant potential, consid-
ering them together decreases generalizability and limits the 
meaningfulness of the study.

Another important consideration is that when these 
lesions do upstage, it is often to slow growing malignancies 
such as DCIS and low-grade IDC which are ER positive [19, 
35, 41, 42]. The slow growth would also be expected of the 
lesions themselves and thus in the limited observation period 

captured by our study (most patients undergoing surgery 
within 60 days and only five having a delay of > 1 year), it 
would be unlikely to truly observe a progression to malig-
nancy. Furthermore, besides possibly ADH, these lesions 
are not considered to be precancerous and are not removed 
to prevent cancer development. Thus, increased time is 
unlikely to be associated with increased upstage. Despite 
this, because delaying EB is rare, we saw COVID-19-related 
delays as an opportunity to evaluate its effect on our patients. 
There are other methods that may have accomplished this 
more effectively which we did not have the opportunity to 
pursue such as prospectively following patients that choose 
to omit surgery and undergo observation. The findings with 
ADH do raise an interesting clinical question regarding the 
timing of pression and necessitate further evaluation.

It is our institutional standard to refer all patients with 
these four lesions found during CNB for surgical discus-
sion unless it is microscopic IDP or RS that was completely 
removed with CNB. Because we did not capture the poten-
tial outcome of patients who chose not to undergo excision, 
this confounds the question of upstage and timing because 
those patients would have had the longest observation 
period. Lastly, we did not include patients who only had a 
diagnosis of lobular neoplasia, as this does not trigger surgi-
cal referral at our institution determined to be discordant by 
radiologist review.

There are potential sources of bias that occurred in the 
identification of our cohort. The first is the radiographic 
findings that lead to biopsy. For the same film, one radi-
ologist may interpret a certain finding as BIRADS 3, while 
another may classify it as BIRADS 4. Unfortunately, we 
did not capture BIRADS to parse out these potential dif-
ferences. This interobserver variation also applies patho-
logically, where one pathologist may interpret epithelial 
atypia as ADH, and another as DCIS. By including only 
those patients who underwent EB, we introduced inclusion 
bias, where lesions of lower risk for upstage or for malignant 
transformation may have been managed successfully with 
observation instead of excision. Finally, the significance of 
these findings is limited by human error with both data entry 
and retrospective design.

Additional evaluation of the association between delay 
of EB on UR of ADH and between combination diagnoses 
and UR is warranted.

Conclusion

Delay of surgical excision for patients with ADH, FEA, IPD, 
and RS was not associated with an increased risk for upstage 
to malignancy. Although not statistically significant, patients 
with ADH had a clinically relevant difference in upstage 
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rate after 60 days. These patients may not be suitable for 
surgical delay.
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