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Abstract

Background The role of axillary surgery in ductal carcinoma in situ (DCIS) remains controversial, particularly for cases
diagnosed via vacuum-assisted biopsy (VAB), which may reduce “upstage”to invasive disease. This study evaluates the
incidence of axillary metastasis and pathologic upstaging in DCIS to identify subgroups where axillary staging can be
safely omitted.

Methods A retrospective cohort of 494 patients with pure DCIS diagnosed by VAB (2011-2019) was analyzed.
Patients were stratified by age, nuclear grade, comedonecrosis, and surgical approach (breast-conserving surgery
[BCS] vs. mastectomy). Axillary management included sentinel node biopsy (SNB), axillary dissection (AD), or omission.
Multivariate logistic regression identified predictors of axillary surgery and upstaging to invasive carcinoma.

Results Most patients underwent BCS (72.7%), with axillary evaluation performed in 35.1% of BCS cases versus
91.9% of mastectomies (p <0.001). Only 3.8% (19/494) were upstaged to invasive carcinoma, and nodal involvement
occurred in 1.2% (3/250) of axillary procedures—all in patients with invasive foci on final pathology. No pure

DCIS cases had nodal metastasis. Younger age (<40 years, p=0.039), high nuclear grade (grade 3, p=0.006), and
mastectomy (p <0.001) independently predicted axillary surgery. Comedonecrosis and palpable lesions were
associated with higher SNB rates but not nodal positivity.

Conclusions Routine axillary surgery is unnecessary in VAB-diagnosed DCIS. Omission of SNB appears safe for
patients undergoing BCS without high-risk features (palpability, high grade). Axillary staging may be reserved for
mastectomy candidates or those with suspicions imaging of invasive disease.
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Introduction

Ductal carcinoma in situ (DCIS) represents a growing
public health challenge, particularly with the expansion
of breast cancer screening programs. Before the wide-
spread adoption of screening mammography, DCIS was
rare and typically presented symptomatically. This shift
in detection has prompted ongoing debates about the
optimal management of screen-detected DCIS, par-
ticularly regarding the necessity of axillary staging once
it does not breach the myoepithelial layer, rendering it
incapable of metastasizing [1]. However, the possibil-
ity of upstaging after surgery remains, as an undetected
invasive component may coexist and only be identified
in the final pathological assessment [2]. Axillary lymph
node status remains the most powerful prognostic indi-
cator for patients with invasive breast cancer. Currently,
sentinel lymph node biopsy (SNB) is the standard of care
for all cases of clinically negative lymph nodes in inva-
sive breast cancer [3] and is also recommended for DCIS
when invasive disease is suspected [4].

Before the advent of screening mammography, DCIS
was almost exclusively diagnosed in symptomatic women
presenting with a palpable nodule, nipple discharge, or
as an incidental finding on a breast biopsy [5]account-
ing for only 1-2% of all breast cancer cases [6]. However,
with the widespread implementation of population-based
breast cancer screening programs and advancements in
digital imaging, the detection rate of DCIS has increased
dramatically, now representing 20-25% of all breast can-
cer diagnoses [7].

While routine axillary lymph node staging in DCIS is
generally considered unnecessary, SNB remains selec-
tively performed in cases with extensive disease, particu-
larly when mastectomy is required. The primary rationale
for SNB in DCIS is the possibility of an unrecognized
invasive component, which could influence further treat-
ment decisions.

Vacuum-assisted biopsy (VAB) mitigates this uncer-
tainty by enabling larger tissue yields and lower under-
estimation rates (5-15% vs. 15-25% for CNB) [8, 9].
Yet, the necessity of axillary surgery in VAB-diagnosed
DCIS—where invasive foci are reliably excluded—
remains undefined. Prior studies conflate biopsy meth-
ods or lack power to identify low-risk subgroups [4, 10]
perpetuating heterogeneous practices. For example, 19%
of BCS patients in the U.S. undergo unnecessary SNB
despite guideline discouragement [l11]exposing them
to lymphedema and sensory morbidity without survival
benefit [12].

The necessity of SNB in invasive cancer has been
a subject of ongoing debate. For small tumors, older
patients, and particularly those with a negative axillary
ultrasound, it is increasingly considered unnecessary
[13, 14]. In the context of DCIS, the issue remains even
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more controversial. The reported incidence of metastatic
axillary lymph node involvement in patients with a pre-
operative diagnosis of DCIS ranges from 3 to 7.4% '3,
identifying a subset of patients with a preoperative DCIS
diagnosis who are at high risk of harboring an invasive
component would be valuable in determining which indi-
viduals should undergo axillary staging and be consid-
ered candidates for SNB.

The aim of this study is to evaluate the necessity of
axillary surgical approaches, including SNB and AD, in
patients with DCIS. By analyzing retrospective data from
a single institution, the study assesses the impact of dif-
ferent surgical treatments (mastectomy or breast-con-
serving surgery, BCS) on axillary management.

Methods

Study design and data source

This retrospective cohort study utilized real-world data
(RWD) from the Women’s Health Hospital, a reference
center for breast and gynecologic cancer treatment in
Brazil. The analysis was based on secondary data from
the institutional database and was conducted follow-
ing approval from the ethics committee. The study fol-
lowed ISPE/ISPOR guidelines for exploratory real-world
research [15]. Data from women diagnosed and treated
at the hospital between January 2011 and December 2019
were included.

Patients selection

All consecutive women diagnosed aged>18 years with
DCIS by vacuum-assisted biopsy (VAB) between January
2011 and December 2019 were included to ensure a com-
plete dataset with adequate clinical and pathological fol-
low-up. As this was a retrospective, observational cohort
study, no formal sample size calculation was performed.
The final date of inclusion reflects the most recent period
with fully validated and analyzable institutional records.
All cases were diagnosed through VAB guided by mam-
mography or ultrasonography. Eligibility required com-
plete medical records covering diagnosis, treatment, and
follow-up. Exclusion criteria included loss to follow-up
and cases outside the study period. A total of 274 patients
were excluded because they underwent diagnostic sur-
gical excision as the initial approach rather than image-
guided biopsy. This occurred primarily during the earlier
years of the study period due to limited access to vac-
uum-assisted biopsy or in cases presenting with palpable
lesions and inconclusive imaging findings. As the aim of
this study was to assess axillary management in patients
with DCIS confirmed preoperatively by VAB, these cases
were excluded to preserve methodological consistency.
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Breast biopsy

All vacuum-assisted biopsies were performed using
9-gauge needles with the ATEC® Breast Biopsy Sys-
tem (Hologic Inc., USA). This approach allows high-
volume sampling, which enhances diagnostic accuracy,
particularly for non-palpable lesions and suspicious
calcifications.

Axillary approach

SNB was performed using blue dye alone and axillary dis-
section was defined in this study as the removal of six or
more lymph nodes. In the majority of cases where dissec-
tion was performed, the indication was failure to identify
a sentinel lymph node, which is a recognized limitation
of the blue dye-only technique used in our institution. As
a result, some procedures classified as axillary dissection
may reflect extended sampling rather than formal level I-
II dissections.

Outcomes and clinical data

This study focused on axillary evaluation through SNB or
AD in DCIS patients. Patients were stratified into three
age groups based on clinical relevance to breast cancer
screening practices in Brazil: <40 years (typically out-
side of routine screening programs), 40—49 years (tran-
sitional group with variable screening access), and >50
years (the primary target population for national screen-
ing initiatives). Although these categories resulted in
uneven group sizes, they reflect real-world age-related
differences in clinical presentation and healthcare access.
We analyzed the surgeon’s choice of breast and axillary
surgery, diagnostic methods, and pathological features,
including comedonecrosis and nuclear grade. All patients
undergoing axillary evaluation had SNB performed using
the patent blue technique or AD, with lymph nodes
assessed via the H&E method. Axillary management was
categorized as no intervention, SNB, or AD (defined as
the removal of six or more lymph nodes) [16].

Statistical analyses

Descriptive statistics were used to summarize baseline
patient characteristics, including absolute and relative
frequencies for categorical variables and mean, median,
standard deviation, coefficient of variation, minimum,
and maximum values for continuous variables. The Chi-
square test was employed for univariate analysis to iden-
tify factors associated with axillary evaluation and type of
surgery. Student’s t-test was used to compare mean ages
between groups. Multivariable logistic regression mod-
els were constructed to identify independent predictors
of axillary intervention and radical surgery, with results
expressed as odds ratios (OR) with 95% confidence
intervals. The quality of regression models was assessed
using the Hosmer-Lemeshow goodness-of-fit test and
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Nagelkerke’s R? coefficient. All statistical tests were two-
sided, with p-values <0.05 considered statistically signifi-
cant. Statistical analyses were performed using SPSS v26
(2019), Minitab 21.2 (2022), and Excel Office 2010.

Ethics

This study was conducted in compliance with the ethical
principles of the Declaration of Helsinki (https://www.w
ma.net/policies-post/wma-declaration-of-helsinki/) and
was approved by the Research Ethics Committee (CAAE
CAAE: 72387317.6.0000.0069) through Plataforma Bra-
zil. Due to its retrospective nature, the requirement for
informed consent was waived, ensuring the confiden-
tiality and anonymity of patient data through record
anonymization.

Results

From 2011 to 2019, a total of 11,273 breast cancer
patients were evaluated. Of these, the majority (10,349
patients, 92.6%) had invasive breast cancer and were not
included in this analysis. The remaining 834 patients
(7.4%) had a diagnosis of Ductal Carcinoma in Situ
(DCIS). Among the DCIS patients, 430 were excluded
from the study: 81 (10.3%) due to incomplete data, 75
(11.1%) due to loss to follow-up, and 274 (32.8%) because
surgery was performed at diagnosis. This resulted in a
final cohort of 494 DCIS patients included in the analysis.
The final cohort was divided into three treatment groups:
243 patients (49.2%) received no lymph node interven-
tion (Omitted group), 212 patients (42.9%) underwent
Sentinel Node Biopsy (SNB group), and 39 patients
(7.9%) underwent Axillary Dissection (AD group). The
patient selection process and distribution of treatment
approaches are illustrated in Fig. 1.

Clinical and pathological characteristics

The study included 494 patients with DCIS, the majority
of whom were 50 years or older (69.4%), while 25.9% were
between 40 and 49 years, and only 4.7% were younger
than 40.

Regarding tumor characteristics, nuclear grades 2
and 3 were nearly evenly distributed (47.6% and 47.7%,
respectively), with only 4.7% classified as nuclear grade 1.
Comedonecrosis was present in most cases (78.1%).

Immunohistochemical analysis was conducted in all
of patients, revealing that 43.5% had hormone receptor-
positive, HER2-negative tumors (HR+/HER2-), 8.5%
had hormone receptor-negative, HER2-negative tumors
(HR-/HER2-), 24.7% had hormone receptor-negative,
HER2-positive tumors (HR-/HER2+), and 23.3% had hor-
mone receptor-positive, HER2-positive tumors (HR+/
HER2+).

Most patients (79.1%) were diagnosed through mam-
mography screening, while 16.6% presented with a
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Fig. 1 Flowchart of included patients. Legend: SNB — sentinel node biopsy, AD — axillary dissection

palpable lesion, and 4.3% were identified via ultrasound.
The most common mammographic finding was calcifica-
tions (73.1%), followed by nodules (20.4%), asymmetry
(5.7%), and architectural distortion (0.8%).

In terms of surgical management, BCS was performed
in 72.7% of patients, while 27.3% underwent mastec-
tomy. For axillary management, 49.2% of patients did not
undergo any axillary procedure, 42.9% underwent senti-
nel lymph node biopsy, and 7.9% had axillary dissection.

Post-surgical upstaging to invasive carcinoma occurred
in 3.8% of cases, while 96.2% maintained a diagnosis of
pure DCIS. These data are presented in Table 1.

Comparison of characteristics between patients with and
without axillary surgery
Table 1 compares the clinical and pathological charac-
teristics of patients who did not undergo axillary surgery
(n=244) with those who underwent axillary procedures
(n=250).

The mean age was significantly higher in the non-
axillary surgery group (58.1+10.8 years) compared to
the axillary surgery group (54.2+10.7 years) (p=0.001).

Among patients younger than 40 years, 73.9% underwent
axillary surgery, while only 26.1% did not (p=0.022). Sim-
ilarly, in the 40—49 age group, axillary surgery was more
frequent (58.6% vs. 41.4%, p =0.036). Conversely, patients
aged 50 or older were more likely to avoid axillary sur-
gery (53.9% vs. 46.1%, p=0.002).

Patients with higher-grade tumors were more likely
to undergo axillary surgery. Among those with grade
3 tumors, 58.9% had axillary procedures compared
to 41.1% who did not (p<0.001). For grade 2 tumors,
45.1% underwent axillary surgery versus 54.9% who did
not (p=0.017). In contrast, most patients with grade 1
tumors did not undergo axillary surgery (73.3% vs. 21.7%,
p=0.005).

The presence of comedonecrosis was associated with
a higher likelihood of axillary surgery, with 54.1% of
patients undergoing axillary intervention compared to
38.0% of those without comedonecrosis (p =0.004).

Regarding diagnostic methods, patients diagnosed
through mammography screening were more likely to
avoid axillary surgery (52.4% vs. 47.6%, p=0.009). In
contrast, those presenting with palpable lesions were
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Table 1 Clinical characteristics of the study cohort and comparison of patients with and without axillary surgery
Characteristics Total No Axillary Surgery Axillary Surgery p-value
n=494 n=244 n=250
n % n % n %
Age (years)
Mean [SD] 56.2[10.7] 58.1[10.8] 542[10,7] 0.001
< 40 years 23 4.7 6 26.1 17 739 0.022
40-49 years 128 259 53 414 75 58.6 0.036
> ou=50 years 343 69.4 185 539 158 46.1 0.002
Nuclear Grade
G1 23 4,7 18 733 5 21.7 0.005
G2 235 476 129 54.9 106 451 0.017
G3 236 47,08 97 411 139 589 <0.001
Comedonecrosis
Present 386 782 177 459 209 54.1 0.004
Absent 108 21.8 67 62.0 41 380 0.003
Type of Diagnosis
Mamography Screening 391 79.1 205 524 186 47.6 0.009
Ultrasound 21 43 8 38.1 13 61.9 0.290
Palpable lesion 82 16.6 31 378 51 62.2 0.022
Breast Surgery
Breast Conservative 359 72.7 233 64.9 126 351 <0.001
Mastectomy 113 229 1 8.1 124 919 <0.001
Mamography Findings
Calcifications 361 73.1 190 526 171 474 0014
Nodule 103 209 34 337 67 66.3 <0.001
Asymmetry 28 5.7 16 57.1 12 429 0.234
Architectural distortion 4 0.8 4 100.0 0 0% 0.001
Invasive after surgery
No 475 96.2 242 509 233 49.1 <0.001
Yes 19 38 2 105 17 89.5 <0.001
Immunohistochemistry
HR+ / HER-2 - 215 435 119 55.3 96 44.7 0.745
HR-/ HER-2 - 42 85 22 524 20 476 0.592
HR-/HER-2 + 122 24.7 70 574 52 426 <0.001
HR+/ HER-2 + 115 233 33 28.7 82 71.3 <0.001

more likely to undergo axillary surgery (62.2% vs. 37.8%,
p=0.022). For ultrasound-detected lesions, the difference
was not statistically significant (65% vs. 38.1%, p =0.290).

Analysis of mammographic findings showed that calci-
fications were more common in the non-axillary surgery
group (77.9% vs. 68.2%, p=0.014), while nodules were
more prevalent in the axillary surgery group (26.9% vs.
13.9%, p <0.001). Architectural distortion was exclusively
observed in the non-axillary surgery group (1.7% vs. 0%,
p=0.001), whereas the difference in asymmetry was not
statistically significant (6.5% vs. 4.9%, p = 0.234).

A notable difference was found in breast surgery type.
Among patients who underwent BCS, 64.9% did not have
axillary surgery, compared to 35.1% who did (p<0.001).
Conversely, among those who underwent mastectomy,
the vast majority (91.9%) had axillary surgery, while only
8.1% did not.

Finally, postoperative upstaging to invasive carcinoma
was significantly more frequent in the axillary surgery
group than in the non-axillary surgery group (6.8% vs.
0.8%, p=0.001). Overall, upstaging to invasive carcinoma
occurred in 3.8% of cases (19 out of 494), with only one
instance in a patient younger than 40 years. These data
are summarized in Table 1.

Two multivariate logistic regression models were con-
structed to identify factors independently associated with
axillary surgical approach in patients with DCIS. The
first model (Model A) included type of breast surgery as
a predictor variable, while the second model (Model B)
excluded this factor to isolate the influence of intrinsic
patient and tumor characteristics.

In the first Model A, the most powerful predictor of
axillary surgery was the type of breast procedure per-
formed, with patients undergoing mastectomy being over
20 times more likely to have axillary evaluation compared
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to those receiving BCS (OR=20.22, 95% CI: 10.37-39.42,
p<0.001). The presence of comedonecrosis also emerged
as a significant predictor (OR=1.90, 95% CI: 1.05-3.45,
p=0.034), as did diagnosis by ultrasound compared to
mammography (OR=2.98, 95% CI: 1.10-8.04, p =0.031).
Nuclear grade 3 tumors showed a marginally significant
association with axillary surgery (OR =3.41, 95% CI: 1.00-
11.70, p=0.051), while younger age (<40 years) demon-
strated a similar trend (OR=3.16, 95% CI: 0.96-10.37,
p=0.058).

When the type of breast surgery was excluded from
the analysis (Model B), additional factors emerged as
significant independent predictors. Age became statis-
tically significant, with patients younger than 40 years
(OR=3.08, 95% CI: 1.06—8.96, p=0.039) and those aged
40-49 years (OR=1.64, 95% CI: 1.07-2.51, p=0.022)
more likely to undergo axillary procedures compared
to patients>50 years. Nuclear grade showed a stron-
ger association, with grade 3 tumors having nearly five
times the odds of axillary surgery compared to grade 1
tumors (OR=4.95, 95% CI: 1.59-15.35, p=0.006). Grade
2 tumors also reached statistical significance (OR =3.03,
95% CI: 1.00-9.18, p=0.050). The presence of comedo-
necrosis remained significant (OR=1.78, 95% CI: 1.07—
2.94, p=0.026), and presentation with a palpable lesion
emerged as a new significant predictor (OR=2.03, 95%
CIL: 1.16-3.56, p =0.013).

The goodness-of-fit statistics for both models revealed
important differences in their predictive power. Both
models demonstrated excellent calibration as indicated
by the Hosmer-Lemeshow test (p=0.865 for Model A
and p=0.947 for Model B), suggesting good agreement
between observed and predicted values. However, the
Nagelkerke R* values differed substantially between the
models: 39.0% for Model A versus only 10.7% for Model

Table 2 Multivariate logistic regression model for axillary surgery
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B. This marked difference indicates that while the clinico-
pathological factors alone significantly influence axillary
management decisions, they explain a relatively small
proportion of the variance. In contrast, including the
type of breast surgery substantially improved the model’s
explanatory power, suggesting that surgical approach to
the breast is the predominant factor driving axillary man-
agement decisions in DCIS patients, with other factors
playing a secondary though still significant role.

These findings demonstrate that while several intrin-
sic factors—including younger age, higher nuclear grade,
presence of comedonecrosis, and symptomatic presen-
tation—independently predict the likelihood of axillary
surgery, the type of breast surgery remains the strongest
determinant of axillary management in DCIS patients
(Table 2).

To better elucidate factors associated with upstaging to
invasive carcinoma, we performed a multivariate logistic
regression analysis evaluating potential clinicopathologic
predictors. Notably, none of the variables—including
age, nuclear grade, comedonecrosis, or mode of presen-
tation—were independently associated with upgrade to
invasive carcinoma. These results are detailed in Table 3.

Among the 250 patients who underwent axillary sur-
gery, 211 (84.4%) underwent SNB, while 39 (15.6%)
underwent AD. Metastatic involvement of axillary lymph
nodes was identified in only three patients (1.2% of all
those who had axillary evaluation). All three had palpable
lesions and were subsequently upstaged to invasive carci-
noma on final pathology. Among them, one patient (0.4%)
had undergone BCS, while two (0.8%) had mastectomies.

Notably, all three patients with positive lymph nodes
were in the axillary dissection group, accounting for
7.9% of the AD cohort. No lymph node metastases were
detected in any of the 211 patients who underwent

Characteristics Model A Model B
Breast Sugery Without Breast Sugery
OR Cl 95% p-valor OR Cl95% p-valor
Age (years) <40 years 3.16 0.96-10.37 0.058 3.08 1.06-8.96 0.039
40-49 years 1.35 0.82-2.21 0.234 1.64 1.07-2.51 0.022
> ou=50 years Ref
Nuclear Grade G1 Ref
G2 2.02 0.61-6.77 0.252 3.03 1.00-9.18 0.050
G3 341 1.00-11.70 0.051 495 1.59-15.35 0.006
Comedonecrosis Ausent Ref
Present 1.90 1.05-3.45 0.034 1.78 1.07-2.94 0.026
Breast Surgery BCS Ref
Mastectomy 20.22 10.37-39.42 <0.001
Type of Diagnosis Mamography Ref -
Ultrasound 298 1.10-8.04 0.031 222 0.87-5.69 0.095
Palpable lesion 1.69 0.89-3.24 011 2.03 1.16-3.56 0.013

Legend: OR - odds ratio; G - grade, Ref. - reference, BCS - breast conservative surgery, Mamography Screening
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Table 3 Multivariate logistic regression analysis of clinicopathologic predictors of upgrade to invasive carcinoma

Characteristics Coeficient SE V4 Cl95% p-value
Age

Age <40 0.11 112 0.10 2.08-2.31 0.921
Age =50 -0.03 0.54 -0.06 -1.08-1.02 0.953
Comedonecrois

Yes -0.35 0.74 -0.48 -1.81-1,10 0.635
No 0.06 0.52 0.12 -0.96-1,10 0.906
Grade

1 -3.20 046 -7.02 -4,10 - =231 <0.001
2 0.1 1.12 0.10 -2.08-2,31 0.921

3 -0.03 0.54 -0.06 -1.08-1.02 0.953
Palpable

Yes -0.35 0.74 -048 -1.91-1.10 0.635
No 0.06 052 0.12 -0.96-1,09 0.906

sentinel node biopsy. This extremely low axillary metas-
tasis rate (1.2%) in DCIS patients highlights the limited
utility of routine axillary evaluation, particularly in the
absence of clinical features suggestive of invasive disease
(Fig. 2).

Discussion

The widespread implementation of mammography
screening has led to a significant increase in DCIS diag-
noses. However, DCIS is a heterogeneous entity with
varying malignant potential, making treatment decisions
complex. Despite ongoing debates, the necessity of axil-
lary evaluation in DCIS patients without invasive disease
remains controversial. Currently, even in invasive disease,
we face a dilemma. Recent studies suggest that routine
axillary evaluation is unnecessary for early-stage tumors
[13, 14].

In Brazil, the lack of an organized BC screening pro-
gram within the public healthcare system presents
challenges to early detection. The Ministry of Health
recommends biennial mammographic screening for
women aged 50 to 69 years [17]; however, multiple bar-
riers hinder the widespread implementation of guidelines
recommended by international medical societies, which
advocate for screening to begin at age 40 [18]. Notably,
breast cancer mortality rates among young women (30—
39 years old) have increased across all regions of Brazil,
highlighting the potential need to include this age group
in screening initiatives [19].

In our analyses 79,1% of our cases were diagnosed with
a mammography alterations, this is way different when
compared to developed countries like the United States
where 90% of cases are diagnosed by imaging [7].

Grade 1 and 2 tumors were identified in 4.7% and 47.7%
of our cohort, respectively. These low- and intermediate-
grade lesions are currently the focus of prospective trials
evaluating the safety of non-surgical management strate-
gies, such as the LORIS [20]LORD [21]Jand COMET [22]

studies. Recently, initial results from the COMET trial
were published, supporting the feasibility of active sur-
veillance in carefully selected low-risk DCIS patients [23].
The presence of comedonecrosis in the DCIS has been
an exclusion criterion for trial enrolment in most stud-
ies, in our data comedonecrosis was present in 77,9% of
our specimens but the concordance among experienced
breast pathologists is highly variable as some authors
have already shown [24].

DCIS is typically managed with surgical treatment,
either through mastectomy or BCS. However, growing
evidence suggests that aggressive surgical approaches
may not be necessary to achieve long-term survival ben-
efits in many cases [25, 26]. European guidelines from the
ESMO group recommend that 60—80% of primary breast
cancer patients should undergo BCS [27]which is consis-
tent with our findings—72.7% of patients in our cohort
were treated with breast-conserving surgery.

The majority of patients were aged 50 years or older
(69.4%), while 30.6% were under 50. Notably, developing
countries have reported a rising incidence of breast can-
cer in younger women [37].

DCIS is preinvasive and does not have the potential to
spread to regional lymph nodes. Axillary dissection for
DCIS, practiced in the 1980s, was gradually abandoned
through the 1990s and further follow-up showed that
its omission in patients with pure in situ disease had no
adverse effect on survival or recurrence [12, 28].

The management of the axilla in DCIS has changed
dramatically over the years [29]. The advent of SNB,
with its low morbidity [30]prompted interest in its use
in patients with DCIS who were considered to be at high
risk of harboring an invasive component, such as those
with adverse clinical or histological features (large, pal-
pable tumors, mammographic mass, high grade).

Most patients with DCIS and lymph node metasta-
ses probably harbored an unrecognized focus of inva-
sion in the breast or had metastases subsequent to an
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Key Findings from DCIS Axillary Management Study

Axillary Management (n=494)

No Axillary Surgery SNB
49.4% (n=244) 42.7% (n=211)

Lymph Node Findings (n=250)

Negative Positive
Lymph Nodes Lymph Nodes
98.8% (n=257) 1.2% (n=3)

All positive nodes were from AD patients with palpable tumors

Multivariate Analysis: Odds Ratios and p-values for Axillary Surgery

Factor Model A Model B
(with surgery type) (without surgery type)
OR p-value OR p-value
Age <40 years 3.16 0.058 3.08 0.039
Age 40-49 years 1.35 0.234 1.64 0.022
Grade 2 2.02 0.252 3.03 0.050
Grade 3 3.4 0.051 4.95 0.006
Comedonecrosis 1.90 0.034 1.78 0.026
Mastectomy 20.22 <0.001 — —
Ultrasound 2,98 0.031 2.22 0.095
Palpable lesion 1.69 0.111 2.03 0.013

Model Explanatory Power

Model A (with surgery type) 39.0%
3

Model B (without surgery type) 10.7%
G

Nagelkerke R? value comparison shows the dominant influence of breast surgery type

Fig. 2 Axillary Management in DCIS: Distribution, Lymph Node Outcomes, and Multivariate Analysis of Predictive Factors
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invasive local recurrence [31]. As a result, some authors
recommended that SNB biopsy should be performed in
all patients with a preoperative core biopsy diagnosis of
DCIS. However, subsequent studies found a lower rate
of nodal involvement which discouraged routine SNB
biopsy [32-34] but to the date there has been no pro-
spective randomized trial to address the value of SNB
biopsy in patients with DCIS.

In most studies a palpable mass, a mammographic
mass, a high-grade lesion and a large size were associ-
ated with a significant risk of invasive disease in the final
resection specimen [35]. However, there were inconsis-
tencies and so a more robust prediction model is desir-
able. Advocates of SNB in DCIS at the time of excision
suggest that this technique may not be reliable after
tumor excision and that patients should undergo an
axillary lymph node dissection if a SNB was not per-
formed at the time of the first operation [36] but there
is a possibility in performing SNB as a second procedure
after lumpectomy [37-40]. After mastectomy or wide
quadrantectomy of the upper outer quadrant, it is chal-
lenging, and in such situations, most authors recommend
concomitant SNB [41]it has also been advocated in high-
risk patients with DCIS [42].

In all cases, SNB was performed using blue dye alone,
as access to radioguided technetium-99 m is limited in
many Brazilian public hospitals, including our institu-
tion. This constraint may partially explain the higher-
than-expected rate of axillary dissections in our cohort
(7.9%), as some patients underwent axillary dissection
due to failed SNB mapping or intraoperative uncertainty
regarding nodal status. While blue dye-only SNB remains
a feasible technique in resource-constrained settings, its
lower detection rate compared to dual-tracer methods is
a known limitation.

In our cohort, upstaging to invasive carcinoma was
observed in only 3.8% of cases, with just one instance
occurring in a patient younger than 40 years. Among
the upstaged cases, only two patients (0.4%) had positive
lymph nodes, none with more than two involved nodes.
These findings reinforce the notion that axillary staging
in DCIS provides limited prognostic or therapeutic value
while exposing patients to unnecessary surgical mor-
bidity. The relatively low upstaging rate observed in our
study, compared to other series [4]may be attributed to
our institution’s routine practice of performing vacuum-
assisted biopsy for most mammography-detected lesions,
which may enhance diagnostic accuracy and reduce false-
negative rates. It is also well established that the absolute
and relative risks of detecting a positive SNB in DCIS are
5% and 1%, respectively [4].

Currently, preoperative axillary ultrasound plays an
increasingly important role in selecting candidates
for SNB in early-stage invasive breast cancer, enabling
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targeted biopsies in cases with suspicious nodal features.
Although SNB is associated with minimal morbidity,
complications such as lymphedema and sensory nerve
injury persist in 10-15% of cases, significantly affecting
quality of life. The majority of patients undergoing SNB
for DCIS derive no substantial clinical benefit from the
procedure, yet they are subjected to increased postop-
erative complications and unnecessary healthcare costs.
These findings indicate that the role of SNB in DCIS war-
rants further scrutiny, particularly in patients without
clinical or radiological suspicion of invasion [43, 44].

Throughout the past twenty years, the medical com-
munity has shown growing concern regarding the reduc-
tion of unnecessary interventions for patients diagnosed
with DCIS, evidenced by ongoing clinical trials compar-
ing observation protocols versus surgical treatments
for low-risk DCIS cases [45]. Concurrently, there exists
considerable momentum toward minimizing the use of
SNB procedures [46] This shift stems primarily from the
demonstrated minimal utility of SNB in DCIS patients.
Historical data from the NSABP B-17 and B-24 trials,
conducted prior to SNB implementation, revealed mini-
mal rates of nodal recurrence following lumpectomy for
DCIS, with merely 0.38% developing ipsilateral nodal
recurrence during extended follow-up periods [46] Cor-
respondingly, a contemporary meta-analysis encompass-
ing 9,803 individuals who underwent either mastectomy
or BCS identified only a 3.7% SNB-positivity rate in DCIS
cases [10] Yet, despite these consistently low positivity
findings, established literature continues to highlight sig-
nificant potential complications following axillary surgi-
cal interventions [46].

Contrary to these evidence-based insights, SNB imple-
mentation in DCIS management continues to rise. A
comprehensive National Cancer Database examination
involving 178,762 DCIS patients revealed axillary surgi-
cal procedures occurred in 19% of individuals receiving
BCS (contradicting established National Comprehensive
Cancer Network guidelines), while among mastectomy
recipients, axillary surgery rates increased from 86% in
2012 to 90% by 2018 . Additionally, a recent professional
practice survey examining axillary staging methodolo-
gies among surgeons found that one-third continued to
advocate for SNB in BCS patients, while more than 80%
recommended this procedure for patients undergoing
mastectomy [47].

An important factor when considering de-escalation
of axillary surgery is the potential for underestimation of
invasive disease at the time of VAB. Previous studies have
shown that the rate of underestimation—defined as the
presence of invasive carcinoma in the surgical specimen
after a core or VAB diagnosis of pure DCIS—ranges from
5 to 25%, depending on lesion size, histological grade,
imaging features, and biopsy technique [8]. However,
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the use of VAB with larger gauge needles and multiple
sampling passes significantly reduces the risk of missing
invasive foci compared to traditional core needle biop-
sies. Importantly, when the procedure achieves complete
removal of microcalcifications, and the lesion is small,
the underestimation rate is even lower. In our cohort,
the upstaging rate to invasive carcinoma was only 3.8%,
which is lower than most reported series. This likely
reflects the routine use of VAB in our institution for sus-
picious calcifications and non-palpable lesions, enhanc-
ing diagnostic accuracy and decreasing false-negative
results. Therefore, in well-selected patients diagnosed
with DCIS by VAB, particularly when complete calcifica-
tion removal is achieved and the lesion is small, the risk
of nodal involvement is exceedingly low—further sup-
porting the omission of sentinel lymph node biopsy in
this context [9].

For DCIS patients, SNB should be reserved exclusively
for individuals at highest risk for upstaging to invasive
carcinoma. Nevertheless, presently there exists no stan-
dardized protocol for identifying appropriate candidates.
Clinically validated risk assessment tools have been
developed to assist practitioners in evaluating upstag-
ing probability, thereby facilitating informed decisions
regarding which patients require axillary staging ver-
sus those who can safely forego this procedure. These
assessment instruments incorporate numerous variables
including mass presence, disease multifocality, histologi-
cal grade, mammographic calcification extent, and addi-
tional relevant factors [48].

One of the primary objectives of our study was to
evaluate whether axillary surgery could be entirely omit-
ted in DCIS patients. Our findings strongly support this
hypothesis, as no patients with pure DCIS exhibited axil-
lary lymph node involvement. This suggests that routine
axillary surgery, whether SNB or axillary dissection, may
not be justified in this population. Notably, even among
cases that were upstaged to invasive carcinoma, lymph
node involvement was exceedingly rare and did not
exceed two positive nodes, further reinforcing the argu-
ment against aggressive axillary intervention in DCIS
cases.

Our study has limitations inherent to its retrospective
design, including potential selection bias and missing
data. Additionally, the relatively small number of patients
in certain subgroups may limit statistical power. We did
not assess cost-effectiveness or long-term morbidity
associated with different axillary surgical approaches—
factors that warrant further investigation. Nonetheless,
our findings contribute valuable real-world data support-
ing the reconsideration of routine SNB in DCIS patients.
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Conclusion

Our findings strongly suggest that routine axillary sur-
gery in DCIS diagnosed by vacuum-assisted biopsy
does not appear to be routinely necessary. The absence
of axillary lymph node involvement in pure DCIS cases
supports de-escalating axillary intervention to mini-
mize unnecessary surgical morbidity. Future prospective
studies should refine selection criteria to better identify
patients who may benefit from axillary surgery.
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