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Abstract
Introduction  This study aims to investigate the management of patients with breast papillomas without atypia diagnosed 
after ultrasound-guided vacuum-assisted breast biopsy (VABB).
Materials and methods  This retrospective, single-centre study analysed 179 patients diagnosed with benign papillomas 
without atypia between 1999 and 2022. Of these, 32 patients underwent surgery, while the remaining were managed with 
active surveillance. Diagnostic underestimation was assessed in the surgical group. The association between post-biopsy 
residual lesions and subsequent surgical management (surgery vs no surgery) with the incidence of recurrence was evaluated.
Results  The study cohort had a median age of 49, with 76% of lesions completely removed via VABB. In the surgery 
group, 9% (95% CI: 2%–25%) had an underestimation, including upgrades to in situ or invasive carcinoma. Among the 126 
patients with available follow-up data, 9 (7%) experienced recurrence events on the same side and in the same quadrant. In 
the multivariable Fine and Gray regression model, patients with post-biopsy residual lesions managed without surgery had 
a significantly higher recurrence risk than those without residual lesions (HR = 6.76, p = 0.015). Among patients with post-
biopsy residual lesions who underwent surgery, the risk of recurrence was not significantly different from the reference group 
(HR = 1.80, p = 0.56). Additionally, age at biopsy was identified as an independent risk factor for recurrence (HR = 1.41, 
p = 0.001), whereas lesion diameter showed no significant association (HR = 1.14, p = 0.49).
Conclusions  Surgical resection may be warranted in cases of papillomas with incomplete removal at VABB, where recur-
rence risk appears to be higher.

Keywords  Papillary neoplasms · Vacuum-assisted breast biopsy (VABB) · Disease-free survival (DFS) · Active 
surveillance

Introduction

Papillary lesions of the breast (PL) include various patho-
logical types arising from ductal epithelial cells and charac-
terised by abnormal cell proliferation within the mammary 

ducts, such as intraductal papillomas (IP), papillomas associ-
ated with foci of atypia (Atypical Ductal Hyperplasia, ADH 
/ Lobular Neoplasm, LN), papilloma with In Situ Ductal 
Carcinoma (DCIS), and both capsular and solid intraductal 
papillary carcinomas [1–4].
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IPs, the most common PL, account for approximately 
20% of B3 lesions and are most commonly observed in 
women aged 30 to 50 years. These lesions are often located 
in expanded ductal spaces and develop as tufts of bilay-
ered heterogeneous populations of basal (myoepithelial) 
and luminal (epithelial) cells with a fibrovascular core that 
arborises into branching papillae and protrudes into the duct 
lumen [5]. IPs can be further divided into forms with and 
without atypia [6]. The most common diagnostic radiologi-
cal IP detection methods are digital mammography (DM) 
and breast ultrasonography (US), especially in cases involv-
ing the breast. DM frequently lacks radiologically suspicious 
findings (particularly with small IPs); when imaging find-
ings are present, they include solitary or multiple dilated 
ducts, a circumscribed benign-appearing mass (often sub-
areolar in location), or a cluster of calcifications. On US, 
IP typically appears as a hypoechoic, well-defined lesion, 
which may either fill a duct or be partially outlined by fluid, 
sometimes with a vascular stalk; therefore, a definitive diag-
nosis requires a US-guided biopsy [7]. Figure 1 illustrates 
a representative example of the typical mammographic 
and ultrasound appearance of IP. The management of IPs 
remains a topic of debate [8]. Determining the most appro-
priate treatment approach often depends on factors such as 
the type of biopsy performed (vacuum-assisted breast biopsy 
or core biopsy, CNB) and whether the lesion is completely 
or partially excised if VABB is used [9]. In addition, uncer-
tainties persist about the patient's symptomatic status at the 
time of diagnosis and the concordance between radiological 
and histopathological findings.

International guidelines [10] recommend a surgical 
approach for IPs with atypia (especially ADH) and DCIS 
associated. For IPs without atypia, the influence of the above 
variables becomes significant in determining the therapeu-
tic approach. The latest international consensus conference 

suggests “open excision (OE) or therapeutic vacuum-assisted 
excisional biopsy (VAE) following a diagnosis of IP with-
out atypia based on CNB. If the target lesion is completely 
removed using VABB, the entire expert panel (100%) rec-
ommends radiological follow-up after the diagnostic proce-
dure” [11]. However, scientific evidence is more limited for 
patients with IPs without atypia who undergo VABB (not 
VAE) without complete lesion removal, as most available 
retrospective studies are based on CNB data [12–14].

With this study, we aim to present data from a valuable 
retrospective case series of US-guided VABB available in 
our institution, seeking to provide practical guidelines for 
managing patients diagnosed with IP without atypia fol-
lowing VABB. The purpose is to determine the appropriate 
indications for recommending surgery in these patients and 
to assess its impact on the incidence of recurrence (on the 
same side and in the same quadrant) during follow-up. This 
retrospective observational study explores the most effective 
approach to managing an IP diagnosis by VABB. Specifi-
cally, in a cohort of patients with atypia-free IPs undergoing 
US-guided VABB, we set out to compare the cumulative 
incidence of recurrence (in the same side and quadrant) 
among three groups: patients with no residual lesion post-
biopsy, patients with residual lesions managed without 
surgery, and patients with residual lesions with subsequent 
(post-biopsy) surgery. Additionally, we will present and dis-
cuss our data on the diagnostic underestimation of VABB 
findings at the time of surgery.

Materials and methods

This monocentric retrospective study was approved by the 
Ethics Committees of the European Institute of Oncology 
(approval number UID 4622; approval date: May 8, 2024).

Fig. 1   The craniocaudal a and 
mediolateral oblique, b DM 
views of the right breast show 
a well-demarcated retroareolar 
opacity (red arrows), corre-
sponding on US c to an ane-
choic, ectasic ductal structure 
with corpusculated content and 
a solid endoluminal overhang 
(red arrow) suggestive of IP
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Due to its retrospective design, individual informed 
consent was not required. We retrospectively identified all 
patients who underwent US-guided VABB for a breast lesion 
at our institution between 1999 and 2022 and who received a 
histological IP diagnosis. Most of these patients were man-
aged with active surveillance rather than surgical excision.

2.1. Inclusion criteria:

–	 Histologic diagnosis of pure IP (without atypia)
–	 US-guided VABB performed at our institution, which led 

to the above diagnosis (IP).

Exclusion criteria:

–	 Histological diagnosis of non-pure IP (e.g. with atypia)
–	 Use of biopsy methods other than US-guided VABB
–	 Lack of available follow-up data (relevant only for recur-

rence analysis)

In our institution, surgical excision is proposed, after mul-
tidisciplinary discussion, for patients presenting with one 
or more of the following risk factors: clinical symptoms 
(serous or bloody nipple discharge); suspicious enhancement 
on peribioptic magnetic resonance imaging (if performed); 
significant residual lesion after VABB; and marked radio-
logic–pathologic discordance:

Radiologic–pathologic correlation was systematically 
evaluated during multidisciplinary discussions, consider-
ing imaging findings, clinical presentation, and histologic 
results. In cases of discordance between imaging and pathol-
ogy, surgical excision was recommended. Most patients 
under active surveillance underwent complete removal of 
the lesion by VABB.

A minority group, with low-risk features and without 
symptoms, was monitored despite residual lesions, based on 
multidisciplinary consensus and patient preference. A post-
biopsy residual lesion was defined as residual tissue of the 
target lesion still detectable at the biopsy site on immediate 
post-procedural ultrasound, following vacuum-assisted aspi-
ration, as assessed by the same operator who performed the 
procedure. In some cases, no residual lesion was observed, 
indicating complete macroscopic removal. Importantly, all 
procedures in this study were US-guided diagnostic VABB; 
no instances of vacuum-assisted excision (VAE) were 
included. VAE generally refers to a technique intended to 
achieve complete macroscopic removal of the lesion dur-
ing the biopsy procedure, often involving the collection of 
a standardised minimum amount of tissue (e.g. ≥ 4 g) and 
potentially serving both diagnostic and therapeutic purposes 
in selected low-risk cases. In our series, complete removal 
was an occasional finding, not an intended outcome of the 
procedure. Nevertheless, it occurred frequently, likely due to 

the small size of most target lesions. For patients undergoing 
surgery, we assessed the rate of diagnostic underestimation, 
defined as an upgrade to in situ or invasive carcinoma in the 
surgical specimen. Follow-up data, when available, were col-
lected for both surgery and non-surgery patients. Recurrence 
was defined as the appearance of a new lesion in the same 
quadrant of the ipsilateral breast during follow-up imaging. 
All recurrence events were detected radiologically, primar-
ily through ultrasound or mammography performed during 
routine annual surveillance. The cumulative incidence of 
recurrence was analysed, including residual lesions after 
biopsy, subsequent surgical management, patient age, and 
initial lesion diameter. Only ipsilateral recurrences occurring 
in the same quadrant of the index lesion were considered; 
those occurring in different quadrants or the contralateral 
breast were treated as concurrent events.

Statistical analysis

Continuous variables were summarised as medians with 
ranges, and categorical variables as absolute numbers and 
percentages.

The primary endpoint was the incidence of recurrence in 
the same quadrant of the ipsilateral breast. Events in a dif-
ferent quadrant of the same breast or the contralateral breast 
were treated as competing risks.

Univariable and multivariable Fine and Gray competing 
risks regression models were used to assess the association 
of recurrence with the presence of a residual post-biopsy 
lesion, surgical management (modelled as a time-depend-
ent covariate), patient age at the time of biopsy, and lesion 
diameter.

All p-values were two-sided, with values ≤ 0.05 consid-
ered statistically significant.

Statistical analyses were performed with SAS software, 
version 9.4 (SAS Institute, Cary, NC, USA).

Results

Between 1999 and 2022, 223 patients with pure IP were 
diagnosed at our institute following US-guided VABB. 
Forty-four patients were excluded due to the detection of 
atypia, leaving 179 patients eligible for inclusion in the 
retrospective analysis. The study flow chart is depicted in 
Fig. 2.

In this cohort, the median age of the patients was 49 years 
(range 22–79 years), and the median lesion size was 10 mm 
(range 4–36 mm). In 62% of cases, more than 10 tissue 
cores were obtained during the VABB procedure. Complete 
removal of the lesion at biopsy was achieved in 76% of cases 
(Table 1).
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Of the 179 patients, 147 (82.1%) were managed with 
active surveillance, while 32 (17.9%) underwent surgical 
excision. Among patients without a residual lesion post-
biopsy (n = 136), only 14 (10%) proceeded to surgery, 

compared with 18 of the 43 patients (42%) with a residual 
lesion (p < 0.001).

In the surgically treated group (n = 32), histological 
upgrade was observed in three patients: one case of DCIS 
and two cases of invasive carcinoma, with an overall under-
estimation rate of 9% (95% CI: 2–25%). All three patients 
with histological upgrade had residual lesions after biopsy.

Follow-up data were not available for 53 patients, who 
were excluded from the survival analysis (Fig. 2). The final 
cohort for the recurrence analysis included 126 patients: 29 
who underwent surgery and 97 who did not. The median 
follow-up time was 4.0 years (interquartile range [IQR]: 
1.9–9.0 years). During follow-up, 9 of 126 patients (7%) 
developed recurrence in the same quadrant of the ipsilateral 
breast: 6 in the no residual lesion group, 2 in the residual 
lesion/no surgery group, and 1 in the residual lesion/surgery 
group.

In Fine and Gray’s multivariable competing-risk regres-
sion model, patients with residual lesions post-biopsy man-
aged conservatively (without surgery) had a significantly 
higher risk of recurrence than those without residual lesions 
(hazard ratio [HR] = 6.76, p = 0.015). No significant differ-
ence in the risk of recurrence was observed between patients 
with residual lesions undergoing surgery and those without 
residual disease (HR = 1.80, p = 0.56). Age at the time of 
biopsy was independently associated with the risk of recur-
rence (HR = 1.41, p = 0.001), while lesion diameter was not 
(HR = 1.14, p = 0.49) (Table 2).

A comparison of the baseline characteristics of patients 
excluded from the recurrence analysis due to missing fol-
low-up data (n = 53) with those included (n = 126) was con-
ducted. The results of this comparison are presented below 
and in supplementary Table xxx1.

Overall, no statistically significant differences were found 
between the two groups in terms of age at biopsy, number 
of tissue cores, lesion diameter, presence of post-biopsy 
residual lesion, or clip placement. A significant difference 
was found for surgery (66% of patients without surgery vs. 
91% of patients with surgery had FU data, p = 0.005), and for 
post-biopsy residual lesion with/without surgery (FU data 
was NOT missing for 73% of patients without post-biopsy 
residual vs. 40% of patients with post-biopsy residual and 
surgery vs. 94% of patients with post-biopsy residual and 
with surgery, p < 0.001).

Discussion

PLs account for approximately 20% of B3 breast lesions 
[15], and their management remains a subject of ongo-
ing clinical debate in healthcare [16–19]. In clinical prac-
tice, IPs are commonly diagnosed by US, appearing as 
well-defined, hypoechoic intraductal lesions, often with a 

Fig. 2   Flowchart of the study

Table 1   Patients’ demographic, tumour and treatment characteristics 
(N = 179)

Variable Level Overall (N = 179)

Year of biopsy, N (%) 1999–2009 57 (31.8)
2010–2017 63 (35.2)
2018–2022 59 (33.0)

Age at biopsy, median (min–max) 49 (22–79)
Side, N (%) Right 89 (49.7)

Left 90 (50.3)
Number of tissue cores, N (%) 2–4 14 (7.8)

5–7 32 (17.9)
8–10 22 (12.3)
 > 10 111 (62.0)

Lesion diameter (mm), median 
(min–max)

10 (4–36)

Post-biopsy residual lesion, N (%) No 136 (76.0)
Yes 43 (24.0)

Clip, N (%) No 67 (37.4)
Yes 112 (62.6)

Surgery, N (%) No 147 (82.1)
Yes 32 (17.9)
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vascular pole on a colour Doppler technique [20], making 
them easily accessible for a US-guided biopsy approach 
[21, 22]. A typical example of a vacuum-assisted biopsy 
procedure for a papilloma is shown in Fig. 3.

Although the management of IP with atypia is well 
established today, requiring surgical excision according 
to current guidelines, the optimal approach for pure IPs 
remains less clearly defined [11, 23]. A key consideration 
in managing these lesions is the biopsy technique used. 
Most of the published literature focused on cases diag-
nosed by CNB, a method that does not allow complete 
macroscopic excision of the lesion, unlike VABB [24, 
25]. This distinction is critical as it affects diagnostic 
accuracy and subsequent therapeutic decisions [26–28]. 
Indeed, although pure IPs are generally considered low-
risk lesions, CNB-based diagnoses carry a recognised 
underestimation risk. Therefore, surgical excision is often 
recommended to rule out occult atypia or malignancy [11, 
29].

In recent years, the use of US-guided VABB has become 
increasingly popular in breast units [25, 30, 31]. This tech-
nique enables the acquisition of a larger volume of tissue, 
thereby improving diagnostic reliability and significantly 
reducing underestimation rates [32, 33]. In selected cases, 
particularly for small benign nodules, VABB can also serve 
a therapeutic purpose by achieving complete removal of 
the lesion [34, 35]. However, management strategies after 
VABB remain controversial, especially when the lesion is 
not completely excised during the biopsy procedure [36, 37].

Our results support the following approach: for patients 
with a US-guided VABB diagnosis of pure IP and complete 
excision of the lesion, active surveillance appears to be a 
safe strategy, as recommended by the current guidelines of 
the Third International Consensus Conference on B3 lesions 
[11]. In these cases, post-biopsy contrastographic evaluation, 
such as MRI or contrast-enhanced mammography, may be 
valuable tools to confirm the absence of a residual lesion, as 
also suggested by the existing data [38, 39]. Conversely, in 
patients with evidence of a residual lesion post-VABB, our 
data suggest that surgical excision may help reduce the risk 
of recurrence. This is confirmed by the significantly higher 
hazard ratio (HR = 6.76, p = 0.015) for recurrence observed 
in patients with conservatively managed residual lesions. 
In addition, multivariable analysis identified age at biopsy 
as an independent predictor of recurrence (HR = 1.41, 
p = 0.001), while lesion diameter showed no significant 
association (HR = 1.14, p = 0.49). This is likely because the 
lesions selected for US-guided VABB are typically small, 
as defined by established patient selection criteria [25]. In 
our case series, only 10 of 179 lesions exceeded 20 mm in 
size. Therefore, apparent complete macroscopic excision 
becomes a more relevant factor, enabling the pathologist to 
thoroughly evaluate the entire lesion.Ta
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Our findings are consistent with routine clinical practice: 
in cases of incomplete removal—especially when symptoms, 
suspicious imaging, or radiologic–pathologic discordance 
are present—surgical excision is typically recommended fol-
lowing multidisciplinary discussion [40, 41]. In our cohort, 
the overall rate of diagnostic underestimation in surgically 
treated patients was 9% (95% CI: 2–25%) [42, 43]. In the 
literature, the underestimation rates reported for pure IP 
vary widely, from 1 to 12% [44]. For example, Seely et al. 
[31] reported an understatement rate of 5%, while Maccoll 
et al. [14] reported an approximately 12% rate, and the most 
recent international consensus cites rates of up to 2% [11]. 
This variability likely reflects the heterogeneity of patient 
populations and risk profiles [45, 46]. In our study, patients 
selected for surgery often presented with higher-risk fea-
tures (symptoms, residual lesions, ambiguous enhancement), 
which explains the observed 9% upgrade rate [47]. These 
patients may present a substantially higher risk of underes-
timation than those without such risk factors.

There has been growing interest in the standardised vac-
uum-assisted excisional biopsy (VAE) technique for small 
lesions, aiming to collect at least 4 g of tissue and achieve 
complete lesion removal both for diagnostic and therapeutic 
purposes [48, 49]. VAE is increasingly being explored as a 
minimally invasive alternative to surgery for selected low-
risk B3 lesions, including IPs, particularly in specialised 
breast centers. By allowing for more extensive sampling and 
potential lesion removal, it may help reduce underestima-
tion rates and, in carefully selected cases, limit the need for 
surgical excision.

Conclusions

Our results support a risk-adapted approach to managing 
atypia-free Ips diagnosed by US-guided VABB. When 
the lesion is completely excised at biopsy and there are 
no additional clinical or radiological risk factors, active 
surveillance appears to be a safe and appropriate strat-
egy, in line with recent international recommendations. 
On the contrary, a post-biopsy residual lesion significantly 
increases the risk of ipsilateral recurrence in the same 
quadrant if not treated surgically. In these cases, surgical 
excision may be advisable, particularly in the presence of 
additional risk factors such as patient age, clinical symp-
toms, or discordance between imaging and pathology. The 
observed diagnostic underestimation rate of 9% in the sur-
gically treated subgroup further supports the need for a 
tailored multidisciplinary decision-making process. VAE 
may represent a valid therapeutic alternative in selected 
low-risk cases, potentially reducing the need for surgery. 
Overall, our data contribute to refining the clinical man-
agement of B3 papillary lesions, promoting a personalised 
approach based on the status of the residual lesion and 
the individual risk of the patient. Although not formally 
assessed in this study, the potential cost-effectiveness of 
a conservative, risk-adapted approach—particularly when 
surgical excision can be avoided—may have relevant 
implications for both healthcare resource utilisation and 
patient quality of life. Future studies should also explore 
patient preferences and the psychological effects of differ-
ent management strategies.

Fig. 3   US-guided VABB of IP 
(red arrow, a). Note the progres-
sive and complete excision of 
the lesion using an 8-gauge 
needle (red arrows b, c, d)
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Several limitations must be considered in this study. The 
retrospective design inherently involves risks of selection 
bias and missing data. Many patients were lost to follow-up, 
limiting the robustness of the survival and recurrence analy-
ses. The comparison groups (surgery vs. no surgery; residual 
vs. non-residual lesions) were not completely matched or 
randomised, potentially introducing confounding variables. 
Furthermore, no formal interobserver agreement analysis 
was conducted for the assessment of post-biopsy residual 
lesions, which may introduce variability in classification. 
The monocentric nature of the study may also limit the gen-
eralisability of the findings to other clinical settings with 
different protocols and expertise. Moreover, a potential 
selection bias should be considered, as patients without a 
post-biopsy residual lesion had less frequent follow-up (73% 
vs. 94% with residual lesion and surgery), possibly due to 
being deemed lower risk. This imbalance may have led to 
an underestimation of recurrence in the “no residual lesion” 
group and to a lower observed hazard ratio for the compari-
son with the “residual with surgery” group. Finally, the small 
number of recurrence events (same side and quadrant, n = 9) 
limits the statistical power of our multivariable analyses and 
results in wide confidence intervals, which may affect the 
robustness and precision of the estimated associations.

Despite these limitations, the study benefits from a large 
cohort of US-guided VABB from a single institution, provid-
ing meaningful information on real-world clinical practice 
and supporting the development of more personalised man-
agement strategies for atypia-free IPs.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11547-​025-​02120-w.

Acknowledgements  Not applicable.

Author contributions  L.N. did conceptualisation, study design, data 
analysis and interpretation, writing—original draft, writing—review 
and editing. L.M. done conceptualisation, study design, and writing—
original draft. F.P. contributed to study design and writing—review 
and editing. C.M. and M.R.P. were involved in data acquisition and 
writing—original draft. C.G. and C.S. done data acquisition and quality 
control of data and algorithms. V.B. performed data analysis and inter-
pretation and statistical analysis. S.F. did data analysis and interpreta-
tion, statistical analysis, and writing—original draft. A.C.B. did Writ-
ing—review and editing. G.M., S.C., and S.S. reviewed the manuscript. 
E.C. done conceptualisation, study design, supervision, writing—
review and editing, manuscript review, and project administration.

Funding  No specific funding related to this study was received.

Data availability  The data presented in this study (raw data) are avail-
able upon request from the corresponding author. Due to privacy con-
siderations and GDPR compliance, the data are not publicly available.

Declarations 

Conflict of interest  Filippo Pesapane and Serena Carriero are editors 
of this journal. All other authors declare no conflicts of interest.

Ethical approval and consent to participate  The ethics committee 
of the European Institute of Oncology (IEO), IRCCS  Milan, Italy, 
approved this retrospective study and waived the requirement for spe-
cific informed consent (approval number UID 4622; approval date: 
May 8, 2024).

Consent for publication  Ethics committee approval for the retro-
spective study was granted after verification of the institutional con-
sent proposed to patients at our institution (general consent to scientific 
research).

All data were anonymized. Figures do not contain sensitive data and 
cannot be traced back to individual patients.

Open Access  This article is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License, 
which permits any non-commercial use, sharing, distribution and repro-
duction in any medium or format, as long as you give appropriate credit 
to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if you modified the licensed material. 
You do not have permission under this licence to share adapted material 
derived from this article or parts of it. The images or other third party 
material in this article are included in the article’s Creative Commons 
licence, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons licence and 
your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by-nc-nd/4.0/.

References

	 1.	 Hashmi AA, Faraz M, Rafique S, Adil H, Imran A (2020) Spec-
trum of papillary breast lesions according to world health organi-
zation classification of papillary neoplasms of breast. Cureus 
12(10):e11026. https://​doi.​org/​10.​7759/​cureus.​11026.​PMID:​
33214​954;​PMCID:​PMC76​71300

	 2.	 Li A, Kirk L. Intraductal Papilloma. [Updated 2022 Sep 26]. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2025 Jan-. Available from: https://​www.​ncbi.​nlm.​nih.​gov/​books/​
NBK51​9539

	 3.	 Ni Y, Tse GM (2022) Papillary lesions of the breast - review and 
practical issues. Semin Diagn Pathol 39(5):344–354. https://​doi.​
org/​10.​1053/j.​semdp.​2022.​06.​001

	 4.	 Wei S (2016) Papillary lesions of the breast: an update. Arch 
Pathol Lab Med 140(7):628–643. https://​doi.​org/​10.​5858/​arpa.​
2015-​0092-​RA

	 5.	 Petrolla A, Hicks DG, Skinner KA, Wang X (2022) Detailed 
morphologic evaluation of breast papillary lesions on core 
biopsy is critical for accurate classification and clinical manage-
ment: the experience of an academic institute. Clin Breast Cancer 
22(4):e552–e557. https://​doi.​org/​10.​1016/j.​clbc.​2021.​12.​004

	 6.	 WHO. Breast Tumours WHO Classifcation of Tumours, 5th Edi-
tion2019. https://​notti​ngham-​repos​itory.​workt​ribe.​com/​output/ 
4758580. Accessed 15 Jan 2023

	 7.	 Ross DS, D’Alfonso TM (2022) Papillary neoplasms of the breast: 
diagnostic features and molecular insights. Surg Pathol Clin 
15(1):133–146

	 8.	 Wyss P, Varga Z, Rössle M, Rageth CJ (2014) Papillary lesions of 
the breast: outcomes of 156 patients managed without excisional 
biopsy. Breast J 20(4):394–401. https://​doi.​org/​10.​1111/​tbj.​12283

	 9.	 Vatteroni G, Pinna G, Trimboli RM, Levi R, Bolengo I, Patrone 
F, Volpe D, Fernandes B, Bernardi D (2024) Role of ultrasound-
guided vacuum-assisted breast biopsy in the management of 

https://doi.org/10.1007/s11547-025-02120-w
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.7759/cureus.11026.PMID:33214954;PMCID:PMC7671300
https://doi.org/10.7759/cureus.11026.PMID:33214954;PMCID:PMC7671300
https://www.ncbi.nlm.nih.gov/books/NBK519539
https://www.ncbi.nlm.nih.gov/books/NBK519539
https://doi.org/10.1053/j.semdp.2022.06.001
https://doi.org/10.1053/j.semdp.2022.06.001
https://doi.org/10.5858/arpa.2015-0092-RA
https://doi.org/10.5858/arpa.2015-0092-RA
https://doi.org/10.1016/j.clbc.2021.12.004
https://nottingham-repository.worktribe.com/output/
https://doi.org/10.1111/tbj.12283


	 La radiologia medica

radiologic-pathologic discordance: a retrospective single-centre 
study. Radiol Med 129(10):1454–1462. https://​doi.​org/​10.​1007/​
s11547-​024-​01864-1

	10.	 Rubio IT, Wyld L, Marotti L, Athanasiou A, Regitnig P, Catanuto 
G et al (2024) European guidelines for the diagnosis, treatment 
and follow-up of breast lesions with uncertain malignant poten-
tial (B3 lesions) developed jointly by EUSOMA, EUSOBI, ESP 
(BWG) and ESSO. Eur J Surg Oncol gennaio 50(1):107292

	11.	 Elfgen C, Leo C, Kubik-Huch RA, Muenst S, Schmidt N, Quinn 
C, et al. Third International Consensus Conference on lesions of 
uncertain malignant potential in the breast (B3 lesions). Virchows 
Arch. luglio 2023;483(1):5–20.)

	12.	 Kuehner G, Darbinian J, Habel L, Axelsson K, Butler S, Chang S 
et al (2019) Benign papillary breast mass lesions: favorable out-
comes with surgical excision or imaging surveillance. Ann Surg 
Oncol 26(6):1695–1703

	13.	 Lee SJ, Wahab RA, Sobel LD, Zhang B, Brown AL, Lewis K 
et al (2021) Analysis of 612 benign papillomas diagnosed at 
core biopsy: rate of upgrade to malignancy, factors associated 
with upgrade, and a proposal for selective surgical excision. 
AJR Am J Roentgenol 217(6):1299–1311

	14.	 MacColl C, Salehi A, Parpia S, Hodgson N, Ramonas M, Wil-
liams P (2019) Benign breast papillary lesions diagnosed on 
core biopsy: upgrade rate and risk factors associated with malig-
nancy on surgical excision. Virchows Arch 475(6):701–707

	15.	 Weigel S, Decker T, Korsching E, Biesheuvel C, Wöstmann 
A, Böcker W, Hungermann D, Roterberg K, Tio J, Heindel W 
(2011) Minimal invasive biopsy results of “uncertain malignant 
potential” in digital mammography screening: high prevalence 
but also high predictive value for malignancy. Rofo 183(8):743–
748. https://​doi.​org/​10.​1055/s-​0031-​12733​30

	16.	 Raj SD, Phillips J, Mehta TS, Quintana LM, Fishman MD, 
Dialani V, Slanetz PJ (2019) Management of BIRADS 3, 4A, 
and 4B lesions diagnosed as pure papilloma by ultrasound-
guided core needle biopsy: is surgical excision necessary? Acad 
Radiol 26(7):909–914. https://​doi.​org/​10.​1016/j.​acra.​2018.​08.​
014

	17.	 Jaffer S, Nagi C, Bleiweiss IJ (2009) Excision is indicated for 
intraductal papilloma of the breast diagnosed on core needle 
biopsy. Cancer 115(13):2837–2843. https://​doi.​org/​10.​1002/​
cncr.​24321

	18.	 Hodorowicz-Zaniewska D, Siarkiewicz B, Brzuszkiewicz K, 
Szpor J (2019) Underestimation of breast cancer in intraductal 
papillomas treated with vacuum-assisted core needle biopsy. 
Ginekol Pol 90(3):122–127. https://​doi.​org/​10.​5603/​GP.​2019.​
0022. (PMID: 30950000)

	19.	 Abbassi-Rahbar S, Sack S, Larson KE, Wagner JL, Kil-
gore LJ, Balanoff CR, Winblad OD, Amin AL (2021) Mul-
tidisciplinary review of intraductal papilloma of the breast 
can identify patients who may omit surgical excision. Ann 
Surg Oncol 28(10):5768–5774. https://​doi.​org/​10.​1245/​
s10434-​021-​10520-1

	20.	 Fadzli F, Rahmat K, Ramli MT, Rozalli FI, Hooi TK, Fadzli AN, 
Hoong SM, Ramli NM, Taib NAM (2021) Spectrum of imaging 
findings of papillary breast disease: a radiopathological review in 
a tertiary center. Medicine (Baltimore) 100(16):e25297. https://​
doi.​org/​10.​1097/​MD.​00000​00000​025297.​PMID:​33879​660;​
PMCID:​PMC80​7834

	21.	 Cullinane C, Byrne J, Kelly L, O Sullivan M, Antony Corrigan M, 
Paul Redmond H (2022) The positive predictive value of vacuum 
assisted biopsy (VAB) in predicting final histological diagnosis 
for breast lesions of uncertain malignancy (B3 lesions): a system-
atic review & meta-analysis. Eur J Surg Oncol 48(7):1464–1474. 
https://​doi.​org/​10.​1016/j.​ejso.​2022.​04.​005

	22.	 Rosen EL, Bentley RC, Baker JA, Soo MS (2002) Imaging-guided 
core needle biopsy of papillary lesions of the breast. AJR Am J 

Roentgenol 179(5):1185–1192. https://​doi.​org/​10.​2214/​ajr.​179.5.​
17911​85

	23.	 Fuentes JAP, Martínez CEM, Casadiego AKR, Freites VFA, 
Marín VAA, Castellano ACR (2019) Papillary breast lesions 
diagnosed by percutaneous needle biopsy: management approach. 
Ecancermedicalscience 13:902. https://​doi.​org/​10.​3332/​ecanc​er.​
2019.​902

	24.	 Petrovecki M, Alduk AM, Jakic-Razumovic J, Stern-Padovan R, 
Bubic V, Prutki M (2016) Role of breast imaging in predicting 
outcome of lesions of uncertain malignant potential (B3) diag-
nosed at core needle biopsy. Tumori 102(2):203–208. https://​doi.​
org/​10.​5301/​tj.​50003​98

	25.	 Hoorntje LE, Peeters PH, Mali WP, Borel Rinkes IH (2003) 
Vacuum-assisted breast biopsy: a critical review. Eur J Cancer 
39(12):1676–1683. https://​doi.​org/​10.​1016/​s0959-​8049(03)​
00421-0

	26.	 Gümrükçü G, Doğan M, Gürsan N, Boylu B, Ekren E, Aker 
FV (2022) How accurately FNAC reflects the breast papillary 
lesions? J Cytol 39(1):30–36. https://​doi.​org/​10.​4103/​joc.​joc_​
129_​21

	27.	 Yu Y, Salisbury E, Gordon-Thomson D, Yang JL, Crowe PJ (2019) 
Management of papillary lesions without atypia of the breast diag-
nosed on needle biopsy. ANZ J Surg 89(5):524–528. https://​doi.​
org/​10.​1111/​ans.​14827

	28.	 Feig SA (2019) Management of papillary lesions of the breast 
diagnosed by core biopsy: need for an evidence-based standard of 
care. Breast J 25(5):804–806. https://​doi.​org/​10.​1111/​tbj.​13351

	29.	 Resta M, Fine S (2025) A case of incidental giant intraductal 
papilloma containing ductal carcinoma in  situ. Cancer Rep 
8(3):e70184. https://​doi.​org/​10.​1002/​cnr2.​70184

	30.	 Li X, Gao H, Xu M, Wu Y, Gao D (2020) Breast papillary 
lesions diagnosed and treated using ultrasound-guided vacuum-
assisted excision. BMC Surg 20(1):204. https://​doi.​org/​10.​1186/​
s12893-​020-​00869-7

	31.	 Seely JM, Verma R, Kielar A, Smyth KR, Hack K, Taljaard M, 
Gravel D, Ellison E (2017) Benign papillomas of the breast diag-
nosed on large-gauge vacuum biopsy compared with 14 gauge 
core needle biopsy - do they require surgical excision? Breast J 
23(2):146–153. https://​doi.​org/​10.​1111/​tbj.​12702

	32.	 Nicosia L, Bozzini AC, Penco S, Trentin C, Pizzamiglio M, 
Lazzeroni M, Lissidini G, Veronesi P, Farante G, Frassoni S, 
Bagnardi V, Fodor C, Fusco N, Sajjadi E, Cassano E, Pesapane 
F (2022) A model to predict upstaging to invasive carcinoma in 
patients preoperatively diagnosed with low-grade ductal carci-
noma in situ of the breast. Cancers (Basel) 14(2):370. https://​doi.​
org/​10.​3390/​cance​rs140​20370

	33.	 Nicosia L, Latronico A, Addante F, De Santis R, Bozzini AC, 
Montesano M, Frassoni S, Bagnardi V, Mazzarol G, Pala O, 
Lazzeroni M, Lissidini G, Mastropasqua MG, Cassano E (2021) 
Atypical ductal hyperplasia after vacuum-assisted breast biopsy: 
can we reduce the upgrade to breast cancer to an acceptable rate? 
Diagnostics 11(6):1120. https://​doi.​org/​10.​3390/​diagn​ostic​s1106​
1120

	34.	 Zografos GC, Zagouri F, Sergentanis TN, Nonni A, Michalopou-
los NV, Kontogianni P, Koulocheri D, Dimitriadis IE, Bramis J, 
Patsouris E (2008) Diagnosing papillary lesions using vacuum-
assisted breast biopsy: should conservative or surgical manage-
ment follow? Onkologie 31(12):653–656. https://​doi.​org/​10.​1159/​
00016​5053

	35.	 Yamaguchi R, Tanaka M, Tse GM, Yamaguchi M, Terasaki H, 
Hirai Y, Nonaka Y, Morita M, Yokoyama T, Kanomata N, Naito 
Y, Akiba J, Yano H (2015) Management of breast papillary lesions 
diagnosed in ultrasound-guided vacuum-assisted and core needle 
biopsies. Histopathology 66(4):565–576. https://​doi.​org/​10.​1111/​
his.​12477

https://doi.org/10.1007/s11547-024-01864-1
https://doi.org/10.1007/s11547-024-01864-1
https://doi.org/10.1055/s-0031-1273330
https://doi.org/10.1016/j.acra.2018.08.014
https://doi.org/10.1016/j.acra.2018.08.014
https://doi.org/10.1002/cncr.24321
https://doi.org/10.1002/cncr.24321
https://doi.org/10.5603/GP.2019.0022
https://doi.org/10.5603/GP.2019.0022
https://doi.org/10.1245/s10434-021-10520-1
https://doi.org/10.1245/s10434-021-10520-1
https://doi.org/10.1097/MD.0000000000025297.PMID:33879660;PMCID:PMC807834
https://doi.org/10.1097/MD.0000000000025297.PMID:33879660;PMCID:PMC807834
https://doi.org/10.1097/MD.0000000000025297.PMID:33879660;PMCID:PMC807834
https://doi.org/10.1016/j.ejso.2022.04.005
https://doi.org/10.2214/ajr.179.5.1791185
https://doi.org/10.2214/ajr.179.5.1791185
https://doi.org/10.3332/ecancer.2019.902
https://doi.org/10.3332/ecancer.2019.902
https://doi.org/10.5301/tj.5000398
https://doi.org/10.5301/tj.5000398
https://doi.org/10.1016/s0959-8049(03)00421-0
https://doi.org/10.1016/s0959-8049(03)00421-0
https://doi.org/10.4103/joc.joc_129_21
https://doi.org/10.4103/joc.joc_129_21
https://doi.org/10.1111/ans.14827
https://doi.org/10.1111/ans.14827
https://doi.org/10.1111/tbj.13351
https://doi.org/10.1002/cnr2.70184
https://doi.org/10.1186/s12893-020-00869-7
https://doi.org/10.1186/s12893-020-00869-7
https://doi.org/10.1111/tbj.12702
https://doi.org/10.3390/cancers14020370
https://doi.org/10.3390/cancers14020370
https://doi.org/10.3390/diagnostics11061120
https://doi.org/10.3390/diagnostics11061120
https://doi.org/10.1159/000165053
https://doi.org/10.1159/000165053
https://doi.org/10.1111/his.12477
https://doi.org/10.1111/his.12477


La radiologia medica	

	36.	 Park C, Chevalier F, Möbus V, Hoedl P, Engelmann K, Falk S, 
Leithner D, Kaltenbach B, Vogl TJ, Müller-Schimpfle M (2020) 
Subsequent marking under ultrasound guidance of vacuum-
assisted breast biopsy areas after receipt of histology: a feasibility 
study of a new technique. Breast Care 15(6):628–634. https://​doi.​
org/​10.​1159/​00050​6069

	37.	 Destounis S, Seifert P, Somerville P, Murphy P, Morgan R, Arieno 
A, Young WL (2014) Underestimation of papillary breast lesions 
by core biopsy: correlation to surgical excision. Breast Cancer 
21(2):128–134. https://​doi.​org/​10.​1007/​s12282-​012-​0361-2

	38.	 Bicchierai G, Nori J, De Benedetto D, Boeri C, Vanzi E, Bianchi 
S, Kaur Gill M, Cirone D, Miele V (2019) Role of contrast-
enhanced spectral mammography in the post biopsy manage-
ment of B3 lesions: preliminary results. Tumori 105(5):378–387. 
https://​doi.​org/​10.​1177/​03008​91618​816212

	39.	 Preibsch H, Wanner LK, Staebler A, Hahn M, Siegmann-Luz KC 
(2018) Malignancy rates of B3-lesions in breast magnetic reso-
nance imaging - do all lesions have to be excised? BMC Med 
Imaging 18(1):27. https://​doi.​org/​10.​1186/​s12880-​018-​0271-7

	40.	 Shao J, Rodrigues M, Corter AL, Baxter NN (2019) Multidiscipli-
nary care of breast cancer patients: a scoping review of multidisci-
plinary styles, processes, and outcomes. Curr Oncol 26(3):e385–
e397. https://​doi.​org/​10.​3747/​co.​26.​4713

	41.	 Boufelli G, Giannotti MA, Ruiz CA, Barros N, Chala LF, Maesaka 
JY, Goncalves R, Bresciani BH, Vianna P, Soares JM Jr, Baracat 
EC, Filassi JR (2018) Papillomas of the breast: factors associated 
with underestimation. Eur J Cancer Prev 27(4):310–314. https://​
doi.​org/​10.​1097/​CEJ.​00000​00000​000343

	42.	 Saladin C, Haueisen H, Kampmann G, Oehlschlegel C, Seifert B, 
Rageth L, Rageth C, Stadlmann S, Kubik-Huch RA 2016 MIBB 
Group. Lesions with unclear malignant potential (B3) after mini-
mally invasive breast biopsy: evaluation of vacuum biopsies per-
formed in Switzerland and recommended further management. 
Acta Radiol. 57(7):815–21. https://​doi.​org/​10.​1177/​02841​85115​
610931

	43.	 Bernini M, Spolveri F, Tofani L, De Benedetto D, Bicchierai 
G, Bellini C, Morrone D, Nori Cucchiari J, Bianchi S, Livi L, 
Orzalesi L, Meattini I (2024) B3 breast lesions: positive predictive 
value and follow-up on a large single-institution series. J Surg Res 
299:366–373. https://​doi.​org/​10.​1016/j.​jss.​2024.​04.​057

	44.	 Keating N, Cevik J, Hopkins D, Lippey J (2024) Malignant 
upgrade rate and associated clinicopathologic predictors for con-
cordant intraductal papilloma without atypia: a systematic review 
and meta-analysis. J Surg Oncol 129(6):1025–1033. https://​doi.​
org/​10.​1002/​jso.​27592

	45.	 Lucioni M, Rossi C, Lomoro P, Ballati F, Fanizza M, Ferrari 
A, Garcia-Etienne CA, Boveri E, Meloni G, Sommaruga MG, 
Ferraris E, Lasagna A, Bonzano E, Paulli M, Sgarella A, Di 
Giulio G (2021) Positive predictive value for malignancy of 
uncertain malignant potential (B3) breast lesions diagnosed on 
vacuum-assisted biopsy (VAB): is surgical excision still recom-
mended? Eur Radiol 31(2):920–927. https://​doi.​org/​10.​1007/​
s00330-​020-​07161-5

	46.	 Zhou JY, Tang J, Luo YK, Fu S, Song Q, Xu QH. [Underes-
timation of papillary breast lesions at ultrasound-guided breast 
biopsy]. Zhongguo Yi Xue Ke Xue Yuan Xue Bao. 2013 
Dec;35(6):662–6. Chinese. https://​doi.​org/​10.​3881/j.​issn.​1000-​
503X.​2013.​06.​014

	47.	 Van de Voort EM, Struik GM, Birnie E, Sinke RH, Verver D, 
van Streun SP et al (2023) Implementation of vacuum-assisted 
excision as a management option for benign and high-risk breast 
lesions. Br J Radiol 96:20220776. https://​doi.​org/​10.​1259/​bjr.​
20220​776

	48.	 Nicosia L, Mariano L, Latronico A, Bozzini AC, Bellerba F, 
Gaeta A, Pesapane F, Mazzarol G, Fusco N, Corso G, Sangalli C, 
Gialain C, Lazzeroni M, Raimondi S, Cassano E (2024) Explor-
ing non-surgical alternatives for low to intermediate-grade in situ 
ductal carcinoma of the breast using vacuum-assisted excision: 
the VACIS protocol. Front Med Lausanne 11:1467738. https://​
doi.​org/​10.​3389/​fmed.​2024.​14677​38

	49.	 Park HL, Kim LS (2011) The current role of vacuum assisted 
breast biopsy system in breast disease. J Breast Cancer 14(1):1–7. 
https://​doi.​org/​10.​4048/​jbc.​2011.​14.1.1

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1159/000506069
https://doi.org/10.1159/000506069
https://doi.org/10.1007/s12282-012-0361-2
https://doi.org/10.1177/0300891618816212
https://doi.org/10.1186/s12880-018-0271-7
https://doi.org/10.3747/co.26.4713
https://doi.org/10.1097/CEJ.0000000000000343
https://doi.org/10.1097/CEJ.0000000000000343
https://doi.org/10.1177/0284185115610931
https://doi.org/10.1177/0284185115610931
https://doi.org/10.1016/j.jss.2024.04.057
https://doi.org/10.1002/jso.27592
https://doi.org/10.1002/jso.27592
https://doi.org/10.1007/s00330-020-07161-5
https://doi.org/10.1007/s00330-020-07161-5
https://doi.org/10.3881/j.issn.1000-503X.2013.06.014
https://doi.org/10.3881/j.issn.1000-503X.2013.06.014
https://doi.org/10.1259/bjr.20220776
https://doi.org/10.1259/bjr.20220776
https://doi.org/10.3389/fmed.2024.1467738
https://doi.org/10.3389/fmed.2024.1467738
https://doi.org/10.4048/jbc.2011.14.1.1

	Intraductal papilloma of the breast: low risk, but handle with care
	Abstract
	Introduction 
	Materials and methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	2.1. Inclusion criteria:
	Exclusion criteria:

	Statistical analysis
	Results
	Discussion
	Conclusions
	Acknowledgements 
	References


