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Abstract

Introduction: Breast lesions of uncertain malignant potential (B3) represent a group with heterogeneous malignancy risk.
Overtreatment is a concern, as most of these lesions are ultimately benign. However, non-negligible underestimation rates
for malignancy underscore the importance of identifying features that can guide individualized treatment strategies. Our
study aimed to evaluate the positive predictive value for malignancy in excised B3 lesions, identify potential upgrading risk
factors, and compare different management methods.
Methods: This retrospective study reviewed a single-center series of patients being followed in the context of a histologi-
cal diagnosis of a B3 lesion. Only patients without a synchronous diagnosis of a higher-grade lesion were included.
Results: 51 patients were included (median age, 51 [IQR=12.0] years), 54.9% of whom presented with breast symptoms.
The most prevalent diagnosis was papillary lesions (PL) at 66.7%. Chosen management included a follow-up-only strate-
gy in 31.4%, open excision in 43.1%, and vacuum-assisted excision (VAE) in 23.5%. The upstage rate was 8.6% in exci-
sed lesions. There was a 5.4% follow-up upgrade risk over 2 years. We found statistical significance between the chosen
management modality and family risk for breast cancer (p=0.033), used diagnostic tool (p<0.001), and histological diag-
nosis (p=0.029). As for total malignancy, we found classical lobular neoplasia (LN) (p=0.017), multifocality (p=0.023), and
BIRADS≥4b at diagnosis (p=0.019) as associated risk factors.
Conclusion: VAE offers a safe and effective treatment for B3 lesions, reducing the number of open surgical procedures, as
confirmed by the low upgrade rate to malignancy after a VAE in this study. Our findings are consistent with the current li-
terature by confirming varying malignancy risks among B3 subtypes and in the identified risk factors. We propose a more
conservative approach to treating PL, whereas surgical excision seems justified for LN.
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Resumo

Introdução: As lesões mamárias de potencial maligno incerto (B3) possuem riscos de malignidade variáveis. A abordagem
cirúrgica tem sido questionada, uma vez que a maioria acaba por ser benigna, mas algumas taxas de subestimação de ma-
lignidade sublinham a importância de identificar caraterísticas que permitam individualizar o tratamento. O nosso estudo
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INTRODUCTION

A ccording to the European Guidelines for Quality
Assurance in Breast Cancer Screening and Diag-

nosis, core needle biopsy (CNB) of the breast can be
classified into 5 categories based on lesion type and
malignancy risk1, with the normal (B1), benign (B2), or
malignant (B5) categories accounting for approxima-
tely 85-90% of diagnoses2,3. While a B4 diagnosis
means suspicious for malignancy, with studies repor-
ting a positive predictive value (PPV) for carcinoma as
high as 88%4, the B3 category, which comprises around
5-10% of CNB diagnoses in most series2-5, has a lower
PPV for malignancy depending on lesion type, but ove-
rall ranging from 10-35%4-15, which highlights its un-
certain potential and complex management.

Most B3 lesions are ultimately benign but even when
malignancy develops at these sites, it usually occurs
over an extended period with a low histological grade
and hormone receptor positivity16. Despite this, unde-
restimation rates for CNB are not neglectable, making
it crucial to identify features that help narrow down
malignancy risks and tailor treatment strategies.

Pathologists classify B3 lesions into several histoty-
pes, six of which are noted as the most relevant17. The-

se include atypical ductal hyperplasia (ADH); flat epi-
thelial atypia (FEA); classical lobular neoplasia (LN),
which can be divided into atypical lobular hyperplasia
(ALH) and lobular carcinoma in situ (LCIS) based on
the extent within the terminal ducto-lobular unit
(<50% and ≥50%, respectively); papillary lesions (PL);
radial scars (RS) (≤1.0 cm)/complex sclerosing lesions
(CSL) (>1.0 cm); benign and borderline phyllodes tu-
mors (PT)12.

Vacuum-assisted biopsy (VAB) devices offer the 
advantage of obtaining large tissue samples (approxi-
mately four grams), comparable to a surgical biopsy,
thereby increasing representativeness and sometimes
completely excising lesions. They can be used to re-
evaluate a CNB that is not representative of the lesion
on imaging or to assess B3 lesions for upgrades, with a
lower risk of discordance with the final surgical diag-
nosis. The trend to make the treatment for B3 lesions
minimally invasive began by using these devices to un-
dertake a vacuum-assisted excision (VAE) of non-aty-
pical RS and PL, offering a minimally invasive alterna-
tive to surgery that benefits patients and reduces health-
care costs18.

The recent “Third International Consensus Confe-
rence on lesions of uncertain malignant potential in the

teve como objetivo avaliar o valor preditivo positivo para malignidade em lesões B3 excisadas, identificar potenciais fato-
res de risco e comparar os diferentes métodos de gestão destes doentes.
Métodos: Estudo retrospetivo que analisou um grupo de doentes vigiadas no contexto de diagnóstico histológico de lesão
B3 numa única instituição. Foram incluídas apenas as doentes sem diagnóstico síncrono de lesão de maior grau.
Resultados: Foram incluídas 51 doentes (idade mediana, 51 anos [IQR=12,0]), 54,9% apresentavam sintomas mamários.
O diagnóstico mais prevalente foi lesões papilares (PL), em 66,7%. O tratamento escolhido incluiu uma estratégia de se-
guimento em 31,4%, excisão cirúrgica em 43,1% e excisão assistida por vácuo (EAV) em 23,5%. A taxa de malignidade nas
lesões excisadas foi 8,6%. O risco de transformação maligna durante seguimento de pelo menos 2 anos foi 5,4%. Encon-
trámos uma associação entre a modalidade de tratamento escolhida e o risco familiar da doente (p=0,033), ferramenta de
diagnóstico utilizada (p<0,001) e diagnóstico histológico (p=0,029). A neoplasia lobular (LN) (p=0,017), multifocalidade
da lesão (p=0,023) e BIRADS≥4b aquando do diagnóstico (p=0,019) foram fatores de risco para malignização total.
Conclusão: A EAV constitui um tratamento seguro e eficaz para lesões B3, capaz de reduzir o número de intervenções ci-
rúrgicas, como confirmado pela baixa taxa de transformação maligna. Os nossos resultados são consistentes com a litera-
tura atual, confirmando riscos variáveis de malignidade entre subtipos de lesões B3 e nos fatores de risco identificados. Deve
considerar-se uma abordagem mais conservadora para o tratamento das PL, enquanto a excisão cirúrgica parece justificar-
-se para as LN.

Palavras-chave: Lesão B3; Biópsia assistida por vácuo; Excisão assistida por vácuo; Biópsia com agulha grossa; Risco de
malignidade.
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breast” reviewed current literature and recommended
that B3 lesion management with surgery or clinical and
radiological follow-up be individually discussed in
multidisciplinary meetings, considering imaging fin-
dings, histopathological features at CNB or VAB, pa-
tient risk factors for an upgrade, and life expectancy17.

VAE is now preferred over open excision (OE) for
certain B3 lesions diagnosed via CNB, such as FEA, PL
without atypia, RS/CSL, and LN. However, OE remains
the preferred approach for ADH due to its higher risk
of malignancy upgrade, and for PT, even if an upgrade
is uncommon after CNB or VAB, since the definitive
histological diagnosis can be best rendered on OE spe-
cimens where excision completeness may be assessed17.

Our study aimed to clarify the clinical significance
of B3 lesions and contribute to determining the best
approach for their treatment and follow-up. To this
end, we investigated overall and subtype- specific ma-
lignancy risks and sought to identify variables that
could predict the presence of malignancy, while com-
paring results between different excision methods and
follow-up-only groups.

METHODS

This retrospective study reviewed a single-center series
of patients being followed in the context of a histolo-
gical diagnosis of a B3 lesion, between November 2018
and November 2023. Only patients without a syn-
chronous higher-grade lesion diagnosis were included.
This study was approved by the local ethics committee
[2023.248(210-DEFI/200-CE)].

The Kolmogorov-Smirnov and Shapiro-Wilks tests
were used to evaluate normal distribution. A descrip-
tive analysis of the patient’s clinical, radiological, and
pathological characteristics was performed, using num-
bers and percentages for categorical variables and me-
dians with interquartile ranges for continuous varia-
bles as normal distribution was not found in most. Data
retrieved from hospital records includes: family histo-
ry, which was categorized into a postulated higher-risk
subset (history of breast or ovarian cancer in at least
three direct family members, at least one below the age
of forty or at least one from the male sex)19, and a low
to intermediate-risk subset (any other kind of family

history); radiological suspicion score according to the
Breast Imaging Reporting and Data System (BIRADS);
lesion foci, where multifocal lesions were defined as two
or more foci within the same breast quadrant, and mul-
ticentric lesions as those in different quadrants20.

For patients who underwent excisional manage-
ment, the pathology reports of final specimens were
analysed to correlate with the primary results. An up-
grade was reported in the presence of invasive or in situ
carcinoma on final histology. Follow-up imaging and
histopathological exam reports were reviewed when
available and lesion recurrence was classified as con-
cordant based on either of the exams, while only the 
latter confirmed upgrades or different B3 lesions. We
defined recurrence as both the persistence of abnormal
radiological findings in subsequent imaging reports (in-
complete excision) and as the presentation of de novo
suspicious radiological findings after complete excision
had been documented.

For continuous variables, the Independent Samples
T-test, One-way ANOVA, Mann-Whitney, and Kruskal-
-Wallis tests were used according to whether normal
distribution was verified and the number of variables
being compared. For categorical variables, Pearson’s
Chi-square test, the Monte Carlo exact test, and Fi-
sher’s exact test were used, as appropriate, to assess the
association between patient characteristics, diagnostic
or treatment strategies, and malignant upgrade. Statis-
tical analyses were performed using IBM SPSS 29.0
software for Windows (IBM SPSS, Armonk, NY, USA).
The considered statistical significance was p<0.05.

RESULTS

51 patients diagnosed with one or more B3 lesions and
no concomitant malignancy were included in this stu-
dy. All individuals were female and alive at the time of
data retrieval. We categorized patients by clinical ma-
nagement: 16 (31.4%) opted for active surveillance,
while the remainder underwent lesion excision, either
through OE in 22 patients (43.1%) or VAE in 12
(23.5%). Additionally, 1 patient underwent bilateral
skin-sparing mastectomy (BSSM) in the context of mul-
ticentric PL associated with LCIS. There was no surgi-
cal upgrade of the lesions or evidence of malignancy on
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follow-up. This patient was omitted from the statisti-
cal tests but included in the total group descriptives.

The median patient age was 51 years (IQR=12.0),
21 (44.7%) were postmenopausal, and 28 (54.9%),
presented with breast symptoms. Most lesions were de-
tected in the upper outer quadrant (14 cases; 27.5%),
closely followed by the central/retromamillary region
(13 cases; 25.5%), where all lesions were subcategori-
zed as PL (Table I). Most lesions could be described as
nodularity (38 cases; 74.5%), while microcalcifications
were found in 9 patients (17.7%) (Table II). Of patients
with a BIRADS equal or inferior to 3, 7 (87.5%) had PL,
and 1 (12.5%) had FEA. Most PL cases presented with
a 4a BIRADS (22 cases; 66.7%), LN with a 4b BIRADS
(3 cases; 75.0%), and RS/CSL with a 4c BIRADS (3 ca-
ses; 60.0%).

Most B3 lesions were diagnosed through CNB (34
cases; 66.7%), 16 (31.4%) through VAB, and 1 (2.0%)
through OE, which was both diagnostic and therapeu-
tic in the context of a lesion suspected of being a PT.
Among B3 lesion subtypes, PL were the most frequent
(34 cases; 66.7%), and 1 patient (2.0%) had multiple
B3 subtypes at diagnosis (PL and LN) (Table I).

Lesion treatment outcomes included 5 downgrades
to benign or normal breast tissue (14.3%), 24 concor-
dant results (68.6%), 3 upgrades (8.6%), and 3 diffe-
rent B3 lesions detected (8.6%). Patients had a median
follow-up time of 3 years (IQR=2.1) and during this
period 15 (30.0%) had evidence of lesion persistence
or recurrence, 2 (4.0%) had an upgrade, and 1 (2.0%)
had a different B3 lesion (CSL) diagnosed after prior
diagnosis and treatment of a PL (Table I).

We found statistical significance between the chosen
management modality and the patient’s family risk for
breast cancer (p=0.033), with OE reporting the highest
sum of patients at increased risk, 11 (57.9%), and only
1 patient (6.7%) on the follow-up-only group. It also
seems to be related to the used diagnostic tool
(p<0.001) when excluding the one patient with a diag-
nostic and therapeutic OE from the analysis. Most pa-
tients in the follow-up-only group had a previous VAB
(12 cases; 75.0%), those who underwent OE were mos-
tly diagnosed through CNB (17 cases; 77.3%), and all
12 (100.0%) who underwent VAE were diagnosed
through CNB. Finally, we found a correlation with the
histological diagnosis (p=0.029). All 12 patients who

underwent VAE had a prior diagnosis of PL. From ano-
ther perspective, all 3 patients diagnosed with PT un-
derwent OE, and all 3 diagnosed with FEA were kept
on follow-up (Table I).

Despite the statistical analysis not indicating other
significant differences between management cohorts, it
is relevant to mention that radio-pathological concor-
dance was verified in all follow-up and VAE patients,
compared to 18 (81.8%) treated with OE, meaning that
this was the chosen modality in case of discordance.
As for diagnostic-treatment concordance, no patients
who underwent VAE had an upgrade or different B3
lesions on final histology but these outcomes were each
found in 3 (13.6%) patients who had an OE. We found
lesion recurrence in each management subgroup, all of
which were classified as concordant in the follow-up-
-only group (8 cases; 53.3%), most of which were con-
cordant in the OE group (6 cases; 27.3%), and were
evenly distributed in the VAE group with 1 patient
(8.3%) either having a concordant result, an upgrade
or a different B3 lesion. The 1 patient with an upgrade
was the only VAE patient who did not avoid surgery.
Overall, recurrence was found in 7 cases (31.8%) for
the OE cohort and 3 (24.9%) for the VAE cohort.

When grouping patients by malignancy presence in
the final specimen, no significant differences were
found. However, adding the 2 follow-up malignancy
cases to create a “total upgrade” group revealed statis-
tically significant associations with histological type on
the diagnostic biopsy (p=0.020, Monte Carlo exact
test), LN being particularly more associated with up-
grades (p=0.017, Fisher’s exact test), number of lesion
foci (p=0.023, Monte Carlo exact test), and a BIRADS
category of at least 4b at diagnosis (p=0.019, Fisher’s
exact test).

Lesion-specific PPVs for an upgrade are presented in
Table III. LN and RS/CSL exhibited high malignancy
risks, with a PPV of 50% and 33.3% respectively, whi-
le PL had a low PPV of 3.8%. PPVs for ADH and FEA
could not be determined, as none were excised.

Concerning future breast cancer development risk
after a B3 diagnosis, 2 of 37 (5.4%) women with at least
a 2-year follow-up developed cancer in either breast.
Despite the small sample size, we found a risk of 4.2%
for patients with PL and 25.0% for LN (Table IV). The-
se patients respectively developed DCIS and invasive
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TABLE I. CLINICAL, RADIOLOGICAL, AND PATHOLOGICAL CHARACTERISTICS PER MANAGEMENT MODALITY.

Follow-up OE VAE Total
p-value

(N=16) (N=22) (N=12) (N=51)
Age, median (IQR), years 49.0 (10.0) 51.5 (13.0) 52.5 (9.0) 51.0 (12.0) 0.6641

BMI, median (IQR), kg/m2 28.9 (4.9) 23.3 (12.3) 24.8 (7.7) 26.8 (7.6) 0.5482

Smoking, n (%) 1.0003

Ex 0 1 (12.5) 0 1 (4.5)
Yes 1 (16.7) 1(12.5) 2 (25.0) 4 (18.2)

Personal History of Breast Disease, n (%) 0.6313

Benign 6 (37.5) 4 (18.2) 3 (27.3) 14 (28.0)
Malignant 0 1 (4.5) 0 1 (2.0)

Family History of Breast Cancer, n (%) 0.0333

Low-intermediate risk 0 7 (36.8) 2 (20.0) 9 (20.0)
High risk 1 (6.7) 4 (21.1) 2 (20.0) 7 (15.6)

Age at Menarche, median (IQR), years 13.0 (6.0) 13.0 (5.0) 12.5 (3.0) 13.0 (2.0) 0.4581

Oral Contraceptive Use, n (%) 9 (81.8) 13 (92.9) 3 (75.0) 25 (83.3) 0.6213

Age at First Birth, median (IQR), years 26.0 (14.0) 24.0 (20.0) 26.0 (16.0) 26.0 (9.0) 0.8062

Number of Births, median (IQR) 1.0 (1.0) 2.0 (2.0) 1.0 (1.0) 1.0 (1.0) 0.9121

Breastfeeding, n (%) 8 (61.5) 11 (61.1) 4 (66.7) 23 (60.5) 1.0003

Menopause, n (%) 4 (26.7) 11 (52.4) 6 (60.0) 21 (44.7) 0.2033

Age at Menopause, median (IQR), years 50.0 (5.0) 50.0 (6.0) 48.5 (7.0) 50.0 (6.0) 0.8612

Hormone Replacement Therapy, n (%) 1 (7.1) 2 (10.5) 0 3 (7.1) 0.7983

Side of Breast, n (%) 0.0833

Left 7 (43.8) 10 (45.5) 10 (83.3) 27 (52.9)
Right 8 (50.0) 12 (54.5) 2 (16.7) 22 (43.1)
Bilateral 1 (6.3) 0 0 2 (3.9)

Location of Lesion in the Breast, n (%) 0.1353

Upper outer quadrant 6 (37.5) 6 (27.3) 2 (16.7) 14 (27.5)
Lower outer quadrant 2 (12.5) 2 (9.1) 2 (16.7) 6 (11.8)
Lower inner quadrant 2 (12.5) 0 0 2 (3.9)
Upper inner quadrant 0 3 (13.6) 1 (8.3) 4 (7.8)
Central/retromamillar 1 (6.3) 9 (40.9) 3 (25.0) 13 (25.5)
More than one quadrant 1 (6.3) 1 (4.5) 0 3 (5.9)
Between quadrants 4 (25.0) 1 (4.5) 4 (33.3) 9 (17.6)

Symptoms, n (%) 0.1173

Screening detection 9 (56.3) 8 (36.4) 6 (50.0) 23 (45.1)
Pain 2 (12.5) 0 0 2 (3.9)
Nipple Discharge 4 (25.0) 7 (31.8) 5 (41.7) 16 (31.4)
Palpable Mass 1 (6.3) 7 (31.8) 1 (8.3) 10 (19.6)

BIRADS, n (%) 0.6393

0 0 0 1 (8.3) 1 (2.0)
2 0 1 (4.8) 1 (8.3) 2 (4.0)
3 2 (12.5) 2 (9.5) 1 (8.3) 5 (10.0)
4a 8 (50.0) 10 (47.6) 7 (58.3) 26 (52.0)
4b 5 (31.3) 4 (19.0) 2 (16.7) 11 (22.0)
4c 1 (6.3) 4 (19.0) 0 5 (10.0)

(continues)
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TABLE I. CLINICAL, RADIOLOGICAL, AND PATHOLOGICAL CHARACTERISTICS PER MANAGEMENT MODALITY. 
(CONTINUATION)

Follow-up OE VAE Total
p-value

(N=16) (N=22) (N=12) (N=51)
Diagnostic Modality, n (%)* <0.0013

CNB 4 (25.0) 17 (77.3) 12 (100.0) 34 (66.7)
VAB 12 (75.0) 4 (18.2) 0 16 (31.4)
OE 0 1 (4.5) 0 1 (2.0)

Foci, n (%) 0.8713

Multifocal 2 (14.3) 4 (19.0) 2 (16.7) 8 (16.7)
Multicentric 1 (7.1) 0 1 (8.3) 3 (6.3)

Lesion Size, median (IQR), mm 8.0 (14.0) 12.5 (95.0) 7.5 (16.0) 11.5 (9.0) 0.0671

Histology, n (%) 0.0293

PL 8 (50.0) 14 (63.6) 12 (100.0) 34 (66.7)
RS/CSL 2 (12.5) 3 (13.6) 0 5 (9.8)
LN 2 (12.5) 2 (9.1) 0 4 (7.8)
FEA 3 (18.8) 0 0 3 (5.9)
ADH 1 (6.3) 0 0 1 (2.0)
PT 0 3 (13.6) 0 3 (5.9)
Multiple B3 0 0 0 1 (2.0)

Radio-pathological Concordance, n (%) 16 (100.0) 18 (81.8) 12 (100.0) 47 (92.2) 0.0793

Diagnostic-treatment Concordance, n (%) 0.1753

Downgrade – 2 (9.1) 3 (25.0) 5 (14.3)
Concordant – 14 (63.6) 9 (75.0) 24 (68.6)
Upgrade – 3 (13.6) 0 3 (8.6)
Other B3 – 3 (13.6) 0 3 (8.6)

Recurrence, n (%) 0.0973

Concordant 8 (53.3) 6 (27.3) 1 (8.3) 15 (30.0)
Upgrade 0 1 (4.5) 1 (8.3) 2 (4.0)
Other B3 0 0 1 (8.3) 1 (2.0)

Current BIRADS, n (%) 0.2773

2 13 (86.7) 11 (57.9) 6 (54.5) 30 (66.7)
3 1 (6.7) 6 (31.6) 3 (27.3) 10 (22.2)
4a 1 (6.7) 0 0 1 (2.2)
4b 0 0 1 (9.1) 1 (2.2)
4c 0 1 (5.3) 0 1 (2.2)
6 0 1 (5.3) 1 (9.1) 2 (4.4)

Follow-up Time, median (IQR), years 2.9 (2.0) 3.1 (2.5) 2.8 (4.8) 3.0 (2.1) 0.7721

Note: Categorical variables were described as absolute frequency and percentage. Quantitative data is depicted as median with inter-
quartile ranges (IQR).

Abbreviations: ADH, Atypical ductal hyperplasia; BMI, Body mass index; CNB, Core needle biopsy; CSL, Complex sclerosing lesions;
FEA, Flat epithelial atypia; IQR, Interquartile range; LN, Classical lobular neoplasia; mm, millimetre; PL, Papillary lesions; PT, Phy-
llodes tumors; RS, Radial scars; OE, Open excision; VAB, Vacuum-assisted biopsy; VAE, Vacuum-assisted excision
1 Kruskal-Wallis test
2 One-way ANOVA
3 Monte Carlo exact test

*Only CNB and VAB cases were considered while determining the p-value.
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breast carcinoma of no special type (IBC-NST) and
were both diagnosed and excised through different
methods (Table V).

DISCUSSION

The malignization rate of 8.6% in our study is slightly
below the reported range of 10-35%. However, it aligns
with the upgrade rate reported in a study focused on le-
sions excised through VAE16. Several factors could ex-
plain this lower rate, including the distribution of B3
histotypes: while in most studies ADH, the B3 lesion

associated with the highest upgrade rates,
comprises the most common lesion sub-
group9,11,13,14, in our study, PL were much more
prevalent. One study reported a lower inci-
dence of malignancy in surgical excision follo-
wing the initial VAB diagnosis of ADH than af-
ter the CNB diagnosis21. The fact that 31.4% of
patients were diagnosed through VAB and less
than half were managed surgically (45.1%),
meaning that most did not meet severity crite-
ria, may be other contributing factors.

The differentiation of B3 subtypes can im-
pact patient outcomes. In our study, of the 2
excised LN, 1 (50.0%) had an upgrade, indi-
cating the highest upgrade risk among B3 le-
sions. Variability in upgrade rates across stu-
dies, ranging from 4-67%17, may be due to

partially small case numbers or separate evaluation of
LN or together with simultaneously present high-risk
lesions like ADH22. A possible reason for such a high
upgrade rate in our study is a preselection of cases in
the multidisciplinary conference, where surgical exci-
sion was mostly recommended for cases with radio-
pathological discrepancies. Lower malignancy rates of
3-8% refer to larger case numbers22 or radio-patholo-
gical concordance23.

The 1 identified ADH case (2.0%) in our study de-
viated significantly from larger multicenter studies,
where it accounted for up to 40% of all B3 lesions24. Gi-
ven this small sample, it was impossible to determine

TABLE II. DETECTED RADIOLOGICAL LESIONS ACCORDING TO B3 LESION SUBGROUPS.

Nodularity, Microcalfications, Distortion,
Nodularity + Distortion +

Lesion
n (%) n (%) n (%)

Microcalcifications, Microcalcifications,
n (%) n (%)

PL 31 (91.2) 0 1 (2.9) 2 (5.9) 0
RS/CSL 2 (40.0) 0 3 (60.0) 0 0
LN 0 2 (50.0) 0 1 (25.0) 1 (25.0)
FEA 1 (33.3) 1 (33.3) 0 1 (33.3) 0
ADH 0 0 0 1 (100.0) 0
PT 3 (100.0) 0 0 0 0
Multiple B3 1 (100.0) 0 0 0 0
Total 38 (74.5) 3 (5.9) 4 (7.8) 5 (9.8) 1 (2.0)

Abbreviations: ADH, Atypical ductal hyperplasia; CSL, Complex sclerosing lesions; FEA, Flat epithelial atypia; LN, Classical lobular
neoplasia; PL, Papillary lesions; PT, Phyllodes tumors; RS, Radial scars.

TABLE III. POSITIVE PREDICTIVE VALUE (PPV) FOR 
MALIGNANCY OF EXCISED LESIONS.

Lesion Cases with excision Upgraded cases and PPV
histology, n (%) for malignancy, n (%)

PL 26 (74.3) 1 (3.8)
RS/CSL 3 (8.6) 1 (33.3)
LN 2 (5.7) 1 (50.0)
FEA 0 -
ADH 0 -
PT 3 (8.6) 0
Multiple B3 1 (2.9) 0
Total 35 (100.0) 3 (8.6)

Abbreviations: ADH, Atypical ductal hyperplasia; CSL, Complex sclero-
sing lesions; FEA, Flat epithelial atypia; LN, Classical lobular neoplasia;
PL, Papillary lesions; PT, Phyllodes tumors; RS, Radial scars.
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the PPV for malignancy. Current literature mentions an
upgrade rate of 7.3-57%, recommending excision after
biopsy, especially since the differential diagnosis with
DCIS is based solely on lesion size17,25. Nevertheless,
other options such as imaging follow-up after VAB,
when the calcifications in clinical imaging have been
completely removed, are being increasingly conside-
red17. This was the case for our patient, with no recur-
rence detected during follow-up.

PL were the most frequent lesions in our study
(66.7%), with an upgrade rate of 3.8%. Pure intraduc-
tal PL upgrade rates range from 1-9%, whereas lesions
with atypia can have an upgrade rate of up to 38%17.
Consequently, radiological surveillance seems appro-
priate for smaller or completely excised benign PL and

VAE poses an alternative to OE. Even though
the presence of atypia was not recorded for PL
in this study, most were likely pure PL. Radio-
pathological discordance, symptom presen-
ce, age ≥60 years old, size ≥10 mm, periphe-
ral location, calcifications, and presence of ≥4
PL foci constitute factors associated with ma-
lignancy and should be considered when de-
ciding on elective surgery26. Our study found
that of 24 PL that were followed for at least 2
years after diagnosis, 4.2% were upgraded
(DCIS), while a recent study that included
139 non-excised PL found an upgrade rate of
1.4% within 2 years of diagnosis27.

RS/CSL had a 33.3% upgrade rate in our
study. Recent research on
a large patient cohort
found a 9% upgrade rate
in RS/CSL without atypia,
compared to 33% in tho-
se with atypia28. Further
studies revealed low up-
grade rates (0.9-1.6%) as-
sociated with increased
VAE use after CNB diag-
nosis of RS without aty-
pia17. In contrast, our stu-
dy did not use VAE and
only 2 VABs were perfor-
med in 5 diagnosed le-
sions, likely due to radio-

pathological discordances. Some researchers have iden-
tified large radiographic size as a risk factor for cancer
upstaging of RS/CSL29, with an average size of 1.4 cm30.
In our upgraded case, the lesion had a significant 
3.5 cm diameter, supporting the idea that CSL carries
a higher upgrade risk than RS.

FEA was found in only 3 (5.9%) patients, of which
no final histology specimens were obtained, preven-
ting the determination of PPV. The literature reports
low malignancy rates under 10% and there is consen-
sus that surgical excision may be unnecessary if a lar-
ger gauge biopsy is utilized17. This has been the 
approach at our center, where these lesions were kept
on follow-up after mostly being diagnosed through
VAB (66.7%).

TABLE IV. UPGRADED CASES IN PATIENTS WITH OVER 2 YEARS
OF FOLLOW-UP PER B3 LESION SUBTYPE.

Lesion
Cases with over 2 years

Upgraded cases, n (%)
of follow-up, n (%)

PL 24 (64.9) 1 (4.2)
RS/CSL 3 (8.1) 0
LN 4 (10.8) 1 (25.0)
FEA 2 (5.4) 0
ADH 1 (2.7) 0
PT 2 (5.4) 0
Multiple B3 1 (2.7) 0
Total 37 (100.0) 2 (5.4)

Abbreviations: ADH, Atypical ductal hyperplasia; CSL, Complex sclerosing
lesions; FEA, Flat epithelial atypia; LN, Classical lobular neoplasia; PL,
Papillary lesions; PT, Phyllodes tumors; RS, Radial scars.

TABLE V. CHARACTERISTICS OF EXCISION AND FOLLOW-UP UPGRADED CASES.

Lesion Size, mm Foci
Diagnostic Excision Excision Follow-up
Modality Modality Upgrade Upgrade

LN 12 Multifocal CNB OE MILC –
PL 13 Multifocal CNB OE DCIS –
CSL 35 Unifocal CNB OE DCIS –
LN – Multifocal VAB OE – IBC-NST
PL 20 Multicentric CNB VAE – DCIS

Abbreviations: CSL, Complex sclerosing lesions; CNB, Core needle biopsy; DCIS, Ductal carci-
noma in situ; IBC-NST, Invasive breast carcinoma of no special type; LN, Classical lobular neo-
plasia; MILC, Microinvasive lobular carcinoma; OE, Open excision; PL, Papillary lesions; VAB,
Vacuum-assisted biopsy; VAE, Vacuum-assisted excision.
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All PT in our study group underwent surgical exci-
sion. None were upgraded in the final histology, lea-
ding to an estimated 0% PPV for malignancy. In our
study, 2 PT were benign and 1 was classified as bor-
derline. Regardless of the PT subtype, surgical extirpa-
tion or even radical mastectomy should be performed
due to the difficulty in differentiating PT from benign
fibroadenoma in incomplete samples31.

While most of our patients seem to have been se-
lected for follow-up-only, it is important to clarify that
most of their lesions were diagnosed through VAB and
either obtained complete excision on follow-up ima-
ging or asymptomatic lesions with no suspicion crite-
ria remained present. The 4 patients who had a CNB
with no other medical interventions had either benign
PL not identifiable on ultrasound for VAE, a clinically
stable mass with FEA, a small stromal distortion diag-
nosed as RS without atypia or because that was the pa-
tient’s preference.

Another important finding of our study was the
5.4% malignancy development rate during at least a 
2-year follow-up. No malignancy was found before
then. The 10-year absolute risk of breast cancer is
2.85% in 50-year-old females in the general popula-
tion32. Some recent studies evaluating age- specific 
10-year absolute risk, with the goal of risk-stratifying
breast cancer screening, indicated a threshold of 6% to
define “high-risk” women33,34. Our follow-up malig-
nancy risk below 6% does not provide evidence that
everyone with a B3 diagnosis should be defined as
“high-risk”. Instead, surveillance should be tailored ba-
sed on lesion subtype and individual risk factors. In
the literature, the three histotypes with a higher risk of
future cancer were ADH (13.6%), atypical PL (9.7%),
and LN (8.8%) and there is consensus that these should
not be discharged from clinical and radiological follow-
-up11. Our study had a limited population of these sub-
types, but the 25% malignization rate for LN suggests
it should be considered high-risk. High-risk women
might benefit from annual breast magnetic resonance
imaging screening for at least 5 years11.

Imaging findings classified as BIRADS 4b or 4c7, le-
sion sizes over 6 mm35 or 10 mm36, and older postme-
nopausal woman15 were significant upgrade predictors.
When we grouped all patients who had an upgrade on
the final specimen or during follow-up, we found that

a BIRADS category at diagnosis of at least 4b, multifo-
cality, and a LN histological subtype were significantly
associated with the malignancy outcome, which aligns
with previously mentioned risk factors.

VAE provides excellent cosmetic results, high pa-
tient satisfaction, avoids risks of general anesthesia, and
is low-cost16. Studies indicate that VAE of B3 lesions
reduces the number of open surgical procedures37. In
our study, 12 women underwent VAE, of which 91.7%
avoided further surgery. This higher rate of surgery
avoidance may be due to case mix and a cautious 
approach to recommending VAE after multidisciplina-
ry team discussion.

Our study has a few limitations: several patients had
incomplete data; risk factors could only be evaluated
concerning all B3 lesions due to the small numbers of
individual subtypes; PL with or without atypia were
not differentiated; short median follow-up time of 3.0
years. Further research is needed to determine the 
appropriate length of mammographic follow-up, as
new studies challenge previous conservative approa-
ches38.
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