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Selective omission of sentinel lymph node @
biopsy in mastectomy for ductal carcinoma
in situ: identifying eligible candidates
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Abstract

Background Sentinel lymph node biopsy (SLNB) is recommended for patients with ductal carcinoma in situ (DCIS)
undergoing mastectomy, given the concerns regarding upstaging and technical difficulties of post-mastectomy SLNB.
However, this may lead to potential overtreatment, considering favorable prognosis and de-escalation trends in DCIS.
Data regarding upstaging and axillary lymph node metastasis among these patients remain limited.

Methods We retrospectively reviewed patients with DCIS who underwent mastectomy with SLNB or axillary lymph
node dissection at Gangnam Severance Hospital between January 2010 and December 2021. To explore the feasibility
of omitting SLNB, we assessed the rates of DCIS upgraded to invasive carcinoma and axillary lymph node metastasis.
Binary Cox regression analysis was performed to identify clinicopathologic factors associated with upstaging and
axillary lymph node metastasis.

Results Among 385 patients, 164 (42.6%) experienced an invasive carcinoma upgrade: microinvasion, pT1, and

pT2 were confirmed in 53 (13.8%), 97 (25.2%), and 14 (3.6%) patients, respectively. Seventeen (4.4%) patients had
axillary lymph node metastasis. Multivariable analysis identified age < 50 years (adjusted odds ratio [OR], 12.73; 95%
confidence interval [CI], 1.18-137.51; p=0.036) and suspicious axillary lymph nodes on radiologic evaluation (adjusted
OR, 9.31;95% Cl, 2.06-41.99; p=0.004) as independent factors associated with axillary lymph node metastasis. Among
patients aged > 50 years and/or no suspicious axillary lymph nodes, only 1.7-2.3%) experienced axillary lymph node
metastasis.

Conclusions Although underestimation of the invasive component was relatively high among patients with DCIS
undergoing mastectomy, axillary lymph node metastasis was rare. Our findings suggest that omitting SLNB may be
feasible for patients over 50 and/or without suspicious axillary lymph nodes on radiologic evaluation.
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Introduction

Ductal carcinoma in situ (DCIS) is a noninvasive neo-
plastic lesion of the breast, comprising approximately
25% of all newly diagnosed breast cancers [1-3]. As DCIS
is characterized by the proliferation of malignant epithe-
lial cells confined within the basement membrane [3],
patients with DCIS who receive appropriate treatment
have an excellent prognosis. According to a previous
study assessing over 100,000 patients with DCIS from the
Surveillance, Epidemiology, and End Results database,
the 20-year breast cancer mortality was only 3.3% [4].
Furthermore, the risk of ipsilateral invasive recurrence
at 20 years was 5.9%, and that of contralateral invasive
recurrence at 20 years was 6.2%. Despite these charac-
teristics, mastectomy has been performed in at least 20%
of patients with DCIS, especially those with extensive or
multifocal/multicentric lesions [4].

Axillary lymph node metastasis has long been consid-
ered a critical prognostic factor to guide systemic therapy
or radiotherapy in patients with invasive breast cancer
[5]. Sentinel lymph node biopsy (SLNB) is currently the
standard surgical procedure to determine axillary staging
[6, 7]. To ameliorate surgical complications and improve
the patient’s quality of life by reducing axillary interven-
tion, several ongoing prospective randomized trials are
exploring the possibility of omitting SLNB in early breast
cancer [8, 9].

Regarding axillary surgery in DCIS, SLNB is unes-
sential in most patients with pure DCIS undergoing
breast-conserving surgery. Conversely, SLNB is strongly
recommended for patients diagnosed with DCIS requir-
ing mastectomy owing to the following concerns [3]: (i)
patients with DCIS who undergo a mastectomy have
a high probability of upgrading to invasive breast can-
cer, and (ii) mastectomy can permanently alter the lym-
phatic drainage pattern, hampering the performance of
additional SLNB if invasive breast cancer is confirmed
unexpectedly in patients who had undergone mastec-
tomy alone. We hypothesized that a substantial por-
tion of patients diagnosed with DCIS and requiring
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mastectomy could potentially omit SLNB. However,
limited data exists regarding the incidence of upgrade to
invasive breast cancer and axillary lymph node metas-
tasis in patients diagnosed with DCIS who underwent
mastectomy.

This study aimed to assess the prevalence of upgrade to
invasive breast cancer and axillary lymph node metasta-
sis in patients who were diagnosed with DCIS on biopsy
and subsequently underwent mastectomy with axillary
surgery to establish the need for SLNB. Furthermore,
we explored the clinicopathologic features related to the
upgrade to invasive breast cancer and axillary lymph
node metastasis.

Methods
Study population
The study protocol was reviewed and approved by the
Institutional Review Board of the Gangnam Sever-
ance Hospital, Yonsei University, Seoul, Korea (IRB no.
3-2023-0026), and adhered to the tenets of the Declara-
tion of Helsinki. The requirement for written informed
consent was waived owing to the retrospective study
design. The study was registered as a retrospective study
on ClinicalTrials.gov, trial number NCT05961280.
Between January 2010 and December 2021, we retro-
spectively identified 876 women diagnosed with DCIS
in preoperative biopsy samples obtained by core needle
biopsy, vacuum-assisted breast biopsy, or excisional
biopsy and subsequently underwent curative surgery. Of
these, we excluded 528 women who (1) received breast-
conserving surgery (n=482), (2) had concurrent contra-
lateral invasive breast cancer (n=17), (3) were in case of
ipsilateral breast tumor recurrence (n=4), and (4) whose
invasiveness was uncertain in the biopsy samples (12=25).
Finally, 385 patients were included retrospectively
(Fig. 1). All patients underwent mastectomy with axillary
surgery (SLNB or SLNB with subsequent axillary lymph
node dissection [ALND]).

Excluded (n = 528)

Breast-conserving surgery (n = 482)
Contralateral invasive breast cancer (n = 17)
Ipsilateral breast tumor recurrence (n = 4)
Uncertain invasiveness (n = 25)

Eligible patients (n = 385)

Fig. 1 Flow diagram of the study population
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Clinicopathologic features

We reviewed the electronic medical records to collect
pre- and postoperative patient characteristics. Preopera-
tive characteristics included age at diagnosis, presenting
clinical symptoms (palpable mass or bloody nipple dis-
charge), radiologic findings (clinical tumor size and the
presence of suspicious axillary lymph node and microcal-
cification), and the pathologic findings from the biopsy
samples (nuclear grade and comedo necrosis). Postop-
erative characteristics included pathologic findings from
surgical specimens, such as pathologic DCIS size; nuclear
grade (NG); comedo necrosis; status of estrogen recep-
tor (ER), progesterone receptor (PR), human epidermal
growth factor receptor 2 (HER2), and Ki-67; and axillary
lymph node metastasis. According to ER, PR, and HER2
results, we classified the patients into hormone receptor
(HR) positive or negative and HER2 positive or negative.
Additionally for descriptive purposes, three DCIS sub-
types were divided in supplementary analyses: hormone
receptor (HR)-positive/HER2-negative (HR+HER2-),
HER2-positive (HER2+), and HR-negative/Her2-negative
(HR-HER2-) DCIS. All patients underwent mammogra-
phy, ultrasound, and breast magnetic resonance imaging
(MRI) before the curative surgery. Based on the imag-
ing reports, clinical tumor size was defined as the largest
tumor size among the mammography, ultrasound, and
breast MRI assessments. Additionally, a suspicious axil-
lary lymph node on radiologic evaluation was defined as
the presence of an axillary lymph node with suspicious
features in any one of the assessments (i.e., mammog-
raphy, ultrasound, and breast MRI). We defined the fol-
lowing criteria as indicative of suspicious axillary lymph
nodes: (i) cases where an axillary lymph node showed
dense obliterated hila and cortical thickness visible on
mammography, and (ii) cases where an axillary lymph
node exhibited loss of the fatty hilum, a round shape,
or eccentric cortical thickening on ultrasound or breast
MRI. Among the patients with radiologically suspicious
axillary lymph node, few patients (14 of 89 [15.7%])
underwent fine needle aspiration biopsy (FNAB) and all
were confirmed negative.

Statistical analyses

Our primary objective was to identify the axillary lymph
node metastasis rate in patients with DCIS at diagno-
sis who underwent mastectomy with axillary surgery.
We also assessed the upgrade rate of DCIS to inva-
sive breast cancer. Axillary lymph node metastasis was
defined as macrometastasis (size of most extensive meta-
static lesion>2 mm) and micrometastasis (size of most
extensive metastatic lesion 0.2-2 mm) according to the
American Joint Committee on Cancer guidelines (eighth
edition). DCIS upgraded to invasive disease was defined
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as the diagnosis of invasive breast carcinoma in mastec-
tomy specimens, including microinvasion.

Discrete variables according to axillary lymph node
metastases and DCIS upgraded to invasive disease were
compared using the chi-square or Fisher exact test. Uni-
variable and multivariable analyses were performed using
a binary logistic regression model to identify the predic-
tive clinicopathologic features for axillary lymph node
metastasis and DCIS upgrade to invasive disease. Odds
ratio (OR) and 95% confidence interval (CI) with two-
sided p-values were determined. Factors considered in
the multivariable analysis included age (<50 vs. > 50),
Symptoms with a palpable mass or bloody nipple dis-
charge (no vs. yes), clinical tumor size (as a continuous
variable), radiologically suspicious axillary lymph node
(no vs. yes), radiologically suspicious microcalcification
(no vs. yes), nuclear grade (low vs. intermediate vs. high),
HR status (negative vs. positive), HER2 status (negative
vs. positive), and Ki-67 (<14% vs. = 14%). Data analy-
ses were performed using SPSS version 25 (IBM Corp.,
Armonk, NY, USA), and a p-value of <0.05 defined statis-
tical significance.

Results

Baseline characteristics

Herein, we included 385 patients who were diagnosed
with DCIS on preoperative biopsy and subsequently
underwent a mastectomy. Table 1 summarizes the base-
line clinicopathologic features. Overall, 165 patients
(42.9%) were aged>50 years, and the median clinical
tumor size was 4.5 cm (range 0.5-12.9). Overall, 168
patients (43.6%) presented palpable mass or bloody
nipple discharge before the diagnosis. In addition, 89
patients (23.1%) exhibited suspicious axillary lymph
nodes on radiologic evaluation, and 266 (69.1%) displayed
suspicious microcalcification on mammography. Within
the available pathologic factors in biopsy specimens,
high NG was identified in 86 of 323 (26.6%) patients,
and comedo necrosis was detected in 194 (63.6%) of 305
patients. Considering postoperative factors, high NG was
observed in 138 of 385 patients (35.8%), comedo necrosis
in 290 of 381 (76.1%), and high Ki-67 expression in 106 of
380 (27.9%). Considering the 334 patients with available
receptor status, 282 patients (73.2%) were HR positive
and 127 (33.0%) were HER2 positive.

Upgrade to invasive breast cancer

Of the 385 patients, upgrade to invasive breast cancer
was identified in 164 (42.6%): 53 (13.8%) were microinva-
sion, 97 (24.7%) were pT1, and 14 (3.6%) were pT2 stage
(Fig. 2). Patients with DCIS upgraded to invasive cancer
exhibited a larger clinical tumor size than those with pure
DCIS (5.05 cm vs. 4.0 cm, p<0.001; Table 2). Further-
more, patients with DCIS upgraded to invasive cancer
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Table 1 Baseline characteristics

Variables Total
(n=385)
N (%)
Preoperative factors Age (years)
<50 220 57.1
>50 165 429
Clinical tumor size, median 45
(range), cm (0.5-12.9)
<2cm 60 15.6
2-5cm 172 447
>5cm 153 397
Palpable mass or bloody nipple
discharge
No 217 564
Yes 168 436
Suspicious axillary lymph node
on radiologic evaluation
No 296 769
Yes 89 231
Suspicious microcalcification
on radiologic evaluation
No 119 309
Yes 266 69.1
Nuclear grade™!
Low 53 164
Intermediate 184 57
High 86 266
Comedo necrosis ™
No 111 364
Yes 194 636
Postoperative factors Pathologic DCIS size, median 4.15
(range), cm (0.1-20)
Nuclear grade*
Low 28 73
Intermediate 219 569
High 138 358
Comedo necrosis™*
No 91 239
Yes 290 76.1
Hormone receptor
Negative 99 257
Positive 282 732
HER2"*
Negative 254 66.0
Positive 127 330
Ki-67 (%)"*
<14 274 721
>14 106 279
“Missing values
*Values assessed in biopsy specimens
*Values assessed in surgical specimens
DCIS=ductal carcinoma in situ, HR=hormone receptor, HER2=human

epidermal growth factor receptor 2
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DCIS =pTimi =pT1 =pT2

Fig. 2 Pathologic results regarding the upgrade to invasive breast cancer.
DCIS, ductal carcinoma in situ

showed a significantly higher proportion of radiologi-
cally suspicious axillary lymph nodes (31.7% vs. 16.7%,
p=0.001), NG 3 at biopsy (33.6% vs. 21.3%, p=0.04), and
palpable mass or bloody nipple discharge at presentation
(57.3% vs. 33.5%, p<0.001) than those with pure DCIS.
On surgical specimen, lower rate of HR positive (65.9%
vs. 78.7%, p=0.003) and higher rate of high Ki-67 (37.8%
vs. 19.9%, p<0.001) were observed in patients with DCIS
upgraded to invasive cancer. Regarding factors evaluated
in surgical specimens, upgraded patients had a larger
DCIS size and frequent comedo necrosis, along with high
NG and Ki-67 expression (Supplementary Table 1).

Multivariable analysis (Table 3) revealed that the clini-
cal tumor size (adjusted OR, 1.20; 95% CI, 1.06—1.35;
p=0.003), suspicious axillary lymph nodes on radio-
logic evaluation (adjusted OR, 2.01, 95% CI, 1.08-3.74;
p=0.028), and symptoms with a palpable mass or bloody
nipple discharge (adjusted OR, 2.76; 95% CI, 1.64—4.64;
»<0.001) were independent factors for DCIS upgrade to
invasive breast cancer. In patients without radiologically
axillary lymph node metastasis, symptoms with a palpa-
ble mass or bloody nipple discharge (adjusted OR, 2.52,
95% CI, 1.40-4.54; p=0.002), and high Ki-67 (adjusted
OR, 2.14, 95% CI, 1.04—4.41; p=0.040) were independent
factors predictive of DCIS upgrade to invasive cancer
(Supplementary Table 3).



Bae et al. Breast Cancer Research (2024) 26:65 Page 5 of 11
Table 2 Baseline characteristics according to DCIS upgraded to invasive disease
Variables DCIS (n=221) Upgrade to invasive disease
(n=164)
N (%) N (%) p-value
Age (y) 0234
<50 132 59.7 88 537
>50 89 40.3 76 46.3
Palpable mass or bloody nipple discharge <0.001
No 147 66.5 70 42.7
Yes 74 335 94 573
Clinical tumor size, median (range), cm 4(0.5-104) 5.05(1.0-12.9) <0.001
Suspicious axillary lymph node on radiologic evaluation 0.001
No 184 833 112 68.3
Yes 37 16.7 52 31.7
Suspicious microcalcification on radiologic evaluation 0.295
No 73 33 46 28
Yes 148 67 118 72
Nuclear grade™" 0.040
Low 34 186 19 136
Intermediate 110 60.1 74 529
High 39 213 47 336
Comedo necrosis”" 0.152
No 70 39.8 41 318
Yes 106 60.2 88 68.2
Hormone receptor® 0.003
Negative 44 19.9 55 335
Positive 174 78.7 108 65.9
HER2® 0.092
Negative 153 69.2 101 616
Positive 65 294 62 378
Ki-67 (%) ° <0.001
<14% 174 78.7 100 61.0
>14% 44 19.9 62 37.8

“Missing values
Values assessed in biopsy specimens

SValues assessed in surgical specimens

Axillary lymph node metastases

Overall, 17 of 385 (4.4%) patients had axillary lymph
node metastases, all of which were pN1 stage. A higher
proportion of patients with axillary lymph node metasta-
ses were aged <50 years (82.4% vs. 56%, p=0.032; Table 4)
and had suspicious axillary lymph nodes on radiologic
evaluation (70.6% vs. 20.9%, p<0.001). Considering post-
operative characteristics, patients with axillary lymph
node metastases exhibited a greater DCIS size than
those without axillary lymph node metastases (6.5 cm
vs. 4.0 cm, p=0.002), with less frequent HER2+subtype
(12.5% vs. 40.6%, p=0.011) (Supplementary Table 2). In
the multivariable analysis, age<50 years (adjusted OR,
12.73, 95% CI, 1.18-137.51; p=0.036; Table 5) and sus-
picious axillary lymph nodes on radiologic evaluation
(adjusted OR, 9.31, 95% CI, 2.06—41.99; p=0.004) were
independent predictors for axillary lymph node metasta-
ses. Notably, the rate of axillary lymph node metastases

was only 1.8% (3 of 165 patients) in patients aged>50
years and 1.7% (5 of 196) in patients without suspicious
axillary lymph nodes on radiologic evaluation (Fig. 3).
When stratifying axillary lymph node metastasis by
the two independent factors of age and suspicious axil-
lary lymph node on radiologic evaluation (Table 6), only
patients under the age of 50 with radiologically suspi-
cious axillary lymph nodes had a high rate of pathologic
axillary lymph node metastasis (24.4%). Patients over the
age of 50 and/or without radiologically suspicious axillary
lymph nodes had a low rate of lymph node metastasis
(1.7-2.3%). Meanwhile, in patients without radiologically
suspicious axillary lymph node on radiologic evaluation,
univariable analysis showed that no clinicopathologic
factors were associated with axillary lymph node metas-
tasis (Supplementary Table 4).
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Table 3 Odds ratio (OR) and 95% confidence interval (Cl) for DCIS upgraded to invasive disease
Variables Univariable Multivariable

OR (95% Cl) p-value OR (95% Cl) p-value
Age (years)

>50 Ref. Ref.

<50 0.78 (0.52-1.17) 0.234 1.01 (0.58-1.76) 0.964
Palpable mass or bloody nipple discharge

No Ref. Ref.

Yes 2.67 (1.76-4.05) <0.001 2.76 (1.64-4.64) <0.001
Clinical tumor size, median (range), cm 1.26 (1.14-1.39) <0.001 1.20 (1.06-1.35) 0.003
Suspicious axillary lymph node on radiologic evaluation

No Ref. Ref.

Yes 2.31(1.43-3.74) 0.001 2.01(1.08-3.74) 0.028
Suspicious microcalcification on radiologic evaluation

No Ref. Ref.

Yes 1.27 (0.81-1.97) 0.296 143 (0.79-2.58) 0232
Nuclear grade™" 0.042 0.270

Low Ref. Ref.

Intermediate 1.20 (0.64-2.27) 0.566 0.72(0.31-1.68) 0454

High 2.16 (1.07-4.36) 0.032 1.21(0.42-3.46) 0.720
Comedo necrosis '

No Ref. Ref.

Yes 142 (0.88-2.29) 0.153 0.86 (0.45-1.66) 0.662
Hormone receptor®

Negative Ref. Ref.

Positive 0.50 (0.31-0.79) 0.003 0.69 (0.31-1.54) 0.368
HER2®

Negative Ref. Ref.

Positive 144 (0.94-2.22) 0.093 0.69 (0.32-1.46) 0326
Ki-67 (%) °

<14% Ref. Ref.

>14% 245 (1.55-3.88) <0.001 1.55 (0.82-2.93) 0.182

"Missing values
Values assessed in biopsy specimens

SValues assessed in surgical specimens

Discussion

Surgical de-escalation is an important topic that is
actively being discussed in the field of breast cancer.
Although SLNB is a minimally invasive procedure, it is
frequently associated with considerable short-term treat-
ment-related upper limb morbidity, including lymph-
edema, pain, reduced range of motion, and muscle
weakness [10, 11]. A growing body of literature indicates
that SLNB can be omitted in patients initially diagnosed
with DCIS [12-18]. Accordingly, the current guidelines
suggest that axillary staging can be omitted in patients
with DCIS undergoing breast-conserving surgery. Fur-
thermore, several ongoing clinical trials are attempting
to compare active surveillance to standard therapy in
low-risk DCIS [19, 20]. Although DCIS has a less aggres-
sive phenotype, most patients with DCIS who need mas-
tectomy undergo SLNB owing to concerns regarding
upgrade to invasive breast cancer and technical difficulty
in performing SLNB after the removal of breast tissues.

Thus, there is still an unmet need for axillary surgery
omission in this subpopulation.

In this study, we investigated the incidence of upgraded
pathologic stage from DCIS to invasive breast can-
cer and axillary lymph node metastasis in patients with
DCIS who underwent mastectomy. Patients with DCIS
upgrade to invasive cancer comprised approximately 42%
of our study cohort, which was relatively higher than that
in previous studies (21.8-37.1%) [15, 21, 22]. This dis-
crepancy could be attributed to the inclusion of patients
who underwent excision or breast-conserving surgery in
previous studies, whereas ours predominantly focused
on the patient population who underwent mastectomy.
Consistent with the finding of a previous study [18], large
tumor size and a palpable mass or bloody nipple dis-
charge were risk factors for upgrade to invasive breast
cancer.

Although the upgrade to invasive breast cancer
occurred in a substantial number of patients, the actual
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Table 4 Baseline characteristics according to axillary lymph node metastasis
Variables Node-negative (n=368) Node-positive (n=17)
N (%) N (%) p-value
Age (y) 0.032
<50 206 56 14 824
>50 162 44 3 17.6
Palpable mass or bloody nipple discharge 0.197
No 210 57.1 7 412
Yes 158 429 10 58.8
Clinical tumor size, median (range), cm 45(0.5-12.9) 5.1(1.5-96) 0112
Suspicious axillary lymph node on radiologic evaluation <0.001
No 291 79.1 5 294
Yes 77 209 12 70.6
Suspicious microcalcification on radiologic evaluation >0.999
No 114 31 5 294
Yes 254 69 12 70.6
Nuclear grade™ 0489*
Low 52 16.8 1 7.7
Intermediate 177 57.1 7 538
High 81 26.1 5 385
Comedo necrosis ' >0.999*
No 107 364 4 364
Yes 187 63.6 7 63.6
Hormone receptor® 0.500
Negative 96 26.1 3 17.6
Positive 269 731 13 76.5
HER2® 0.071
Negative 240 65.2 14 824
Positive 125 340 2 11.8
Ki-67 (%) * 0381
<14% 264 717 10 58.8
>14% 100 27.2 6 353

"Missing values

Values assessed in biopsy specimens

*The p-value was determined using Fisher’s exact test
SValues assessed in surgical specimens

axillary lymph node metastasis rate was only 4.4%. Con-
sistently, a Danish group has speculated that the overall
metastatic lymph node rate was <9% in a nationwide
study [17]. Another study revealed that 2.7% of patients
who undergo mastectomy for DCIS had axillary lymph
node metastasis on final pathology [16]. Moreover, sim-
ilar to previous literature [18], we found that a younger
age (<50 years) and suspicious axillary lymph nodes on
preoperative radiologic evaluation were independent
predictors for axillary lymph node metastasis. The axil-
lary lymph node metastasis rate was further reduced to
1.7-2.3% among females aged>50 years and/or those
lacking any suspicious axillary lymph nodes on radiologic
evaluation. The recently published SOUND trial [23],
although consisting of a different cohort of patients who
underwent breast-conserving surgery for invasive breast
cancer, showed that omitting SLNB in patients with early
breast cancer did not result in inferior survival compared

to the SLNB arm, with a primary 5-year distant dis-
ease-free survival rate of 98% vs. 97.7% (non-inferiority
p=0.02). In addition, the node-positive rate was relatively
low (13.7%) in the SLNB arm. Nearly 95% of patients in
the SOUND trial were classified as pT1. Similarly, 91% of
patients who experienced an upgrade from DCIS to inva-
sive breast cancer were also categorized as pT1 in our
study. Considering the clinical implications of these find-
ings, it may be safe to omit SLNB in patients with DCIS
undergoing mastectomy if the aforementioned criteria
are met. Ongoing studies on de-escalation of axillary sur-
gery will provide further insights [24].

A novel surgical strategy may be an alternative
approach in patients diagnosed with DCIS presenting the
risk factors for axillary lymph node metastasis. Super-
paramagnetic iron oxide (SPIO) nanoparticles, an SLN
tracer, showed comparable performance to the conven-
tional radioisotope (Technetium 99m [Tc”]) and blue
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Table 5 Odds ratio (OR) and 95% confidence interval (Cl) for axillary lymph node metastasis
Univariable Multivariable
OR (95% Cl) p-value OR (95% ClI) p-value

Age (y)

>50 Ref. Ref.

<50 3.67 (1.04-12.99) 0.044 12.73(1.18-137.51) 0.036
Palpable mass or bloody nipple discharge

No Ref. Ref.

Yes 1.90 (0.71-5.10) 0.203 0.95(0.22-4.10) 0.940
Clinical tumor size, median (range), cm 1.18 (0.96-1.45) 0114 1.44 (0.99-2.08)
Suspicious axillary lymph node on radiologic evaluation

No Ref. Ref.

Yes 9.07 (3.10-26.52) <0.001 9.31 (2.06-41.99) 0.004
Suspicious microcalcification on radiologic evaluation

No Ref. Ref.

Yes 1.08 (0.37-3.13) 0.891 4.14 (0.45-37.83) 0.208
Nuclear grade™" 0.525 0.290

Low Ref. Ref.

Intermediate 2.06 (0.25-17.10) 0.505 2.93(0.20-42.43) 0431

High 3.21(0.37-28.26) 0.293 11.14 (0.40-308.25) 0.155
Comedo necrosis '

No Ref. Ref.

Yes 1.00 (0.29-3.50) 0.998 041 (0.06-2.71) 0357
Hormone receptor®

Negative Ref. Ref.

Positive 1.55 (0.43-5.54) 0.503 042 (0.03-5.19) 0.498
HER2®

Negative Ref. Ref.

Positive 0.27 (0.06-1.23) 0.090 0.30(0.04-2.59) 0.276
Ki-67 (%) °

<14% Ref. Ref.

>14% 1.58 (0.56-4.47) 0.385 0.62 (0.07-5.84) 0.676

"Missing values
Values assessed in biopsy specimens

SValues assessed in surgical specimens

dye [25, 26]. The half-life of Tc*® is short (approximately
6 h), whereas SPIO nanoparticles can reside within the
sentinel lymph nodes for a prolonged duration. This
unique characteristic of SPIO nanoparticles could facili-
tate delayed SLNB as a secondary operation after primary
breast surgery [27]. In the SentiNot trial, applying SPIO
nanoparticles reduced unnecessary upfront SLNB by
78.3% in patients with a preoperative diagnosis of DCIS
[28]. Among patients who underwent delayed SLNB, the
SPIO nanoparticle group had higher sentinel lymph node
detection rates than the Tc*® group. Considering only
those patients who underwent mastectomy, the detection
rates were 83.3 and 22.0% for the SPIO and Tc” groups,
respectively. Despite the requirement for a secondary
surgical procedure and the limited adoption of SPIO, the
option of a delayed SLNB with SPIO nanoparticle injec-
tion can be contemplated for patients with DCIS under-
going mastectomy, specifically those with age under 50
years and radiologically suspicious axillary lymph node.

Our study had several limitations. First, our study
exclusively included patients who underwent mastec-
tomy for DCIS in this study, potentially introducing
selection bias. Moreover, due to the retrospective nature
of the study, we could not identify cases where mastec-
tomy was performed at the patient’s request. However,
it’s worth noting that only about 15% of the patients (60
out of 385) were eligible for partial mastectomy for a
tumor size smaller than 2 cm. Moreover, considering the
median clinical tumor size was 4.5 cm, it is reasonable to
assume that most patients likely underwent mastectomy
due to factors such as large tumor size, multiple or wide-
spread microcalcifications, or clinical nipple involve-
ment. Consequently, clinical symptoms like palpable
mass and bloody nipple discharge seemed to occur rela-
tively frequently. Second, it is necessary to evaluate the
usefulness of FNAB in predicting axillary lymph node
metastasis. Given that FNAB-positive patients were clas-
sified as having invasive breast cancer, these cases were
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A Age < 50

206
(CEXY)

m ALN-negative  m ALN-positive

C Suspicious ALN - No

)
(1.7%)

291
(98.3%)

m ALN-negative = ALN-positive
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B Age > 50

3
(1.8%)

162
(98.2%)

m ALN-negative  m ALN-positive

D Suspicious ALN - Yes

77
(86.5%)

= ALN-negative  m ALN-positive

Fig. 3 The rate of axillary lymph node (ALN) metastasis in (A) patients aged < 50 (B) patients aged > 50, (C) patients without suspicious ALN on radiologic
evaluation and (D) patients with suspicious ALN on radiologic evaluation. ALN, axillary lymph node

Table 6 Pathologic axillary lymph node metastasis by age and
the presence of radiologically suspicious axillary lymph node

Age
<50 >50
Suspicious axillary lymph node
Negative 3/175 (1.7%) 2/121 (1.7%)
Positive 11/45 (24.4%) 1/44 (2.3%)

excluded. Moreover, the implementation rate of FNAB
was low: patients without suspicious axillary lymph
nodes on radiologic evaluation did not undergo FNAB,
and only 14 of 89 (15.7%) patients with suspicious axillary
lymph nodes on radiologic evaluation underwent FNAB.
Of the 14 patients who underwent FNAB, one (7.1%)
had axillary lymph node metastasis. Lastly, we cannot
evaluate the oncologic safety of SLNB omission in these
patients, as all patients received SLNB or SLNB followed

by ALND in the current study. Hence, further prospec-
tive clinical trials are warranted to confirm the safety of
omitting SLNB in the examined patient population.

In conclusion, although the axillary lymph node metas-
tasis rate was low (4.4%), approximately 40% of patients
with a preoperative diagnosis of DCIS who underwent
mastectomy experienced upgrade to invasive breast can-
cer. Notably, axillary lymph node metastasis was rarely
observed in patients aged>50 years and/or in those with-
out any suspicious lymph nodes on preoperative radio-
logic evaluation. Our real-world data suggest that the
omission of SLNB may be feasible in these specific sub-
populations. Further investigations with a prospective
design and a more substantial sample size should be con-
sidered to comprehensively validate these findings.



Bae et al. Breast Cancer Research (2024) 26:65

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513058-024-01816-7.

[ Supplementary Material 1 ]

Author contributions

J. Jeong, corresponding author, had full access to all the data in the study and
takes responsibility for the integrity of the data and the accuracy of the data
analysis. Concept and design: S. J. Bae, Y. Kook. Data curation: Y. Kook, J. S. Jang,
S.H.Baek, S. H. Moon, J. H.Kim, S. E. Lee, M. J. Kim, S.J.Bae. Acquisition, analysis,
or interpretation of data: S.J.Bae, Y.Kook. Drafting of the manuscript: S.J.Bae,

Y Kook. Critical revision of the manuscript for important intellectual content:
S.G.Ahn, J. Jeong. Statistical analysis: S.J.Bae, Y.Kook. Supervision: J.J.

Funding
This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

Data availability

J. Jeong, corresponding author, had full access to all the data in the study and
takes responsibility for the integrity of the data and the accuracy of the data
analysis.

Declarations

Ethical approval

The study protocol was reviewed and approved by the Institutional Review
Board of the Gangnam Severance Hospital, Yonsei University, Seoul, Korea (IRB
no. 3-2023-0026), and adhered to the tenets of the Declaration of Helsinki.
The requirement for written informed consent was waived owing to the
retrospective study design.

Competing interests
The authors declare no competing interests.

Received: 28 October 2023 / Accepted: 26 March 2024
Published online: 12 April 2024

References

1. Ward EM, DeSantis CE, Lin CC, Kramer JL, Jemal A, Kohler B, Brawley
OW, Gansler T. Cancer statistics: breast cancer in situ. CA Cancer J Clin.
2015,65(6):481-95.

2. Bleyer A, Welch HG. Effect of three decades of screening mammography on
breast-cancer incidence. N Engl J Med. 2012;367(21):1998-2005.

3. Virnig BA, Tuttle TM, Shamliyan T, Kane RL. Ductal carcinoma in situ of the
breast: a systematic review of incidence, treatment, and outcomes. J Natl
Cancer Inst. 2010;102(3):170-8.

4. Narod SA, Igbal J, Giannakeas V, Sopik V, Sun P. Breast Cancer Mortality after a
diagnosis of Ductal Carcinoma in situ. JAMA Oncol. 2015;1(7):888-96.

5. Veronesi U, Paganelli G, Viale G, Luini A, Zurrida S, Galimberti V, Intra M,
Veronesi P, Robertson C, Maisonneuve P, et al. A randomized comparison of
sentinel-node biopsy with routine axillary dissection in breast cancer. N Engl
J Med. 2003,;349(6):546-53.

6. Lyman GH, Somerfield MR, Bosserman LD, Perkins CL, Weaver DL, Giuliano
AE. Sentinel Lymph Node Biopsy for patients with early-stage breast Cancer:
American Society of Clinical Oncology Clinical Practice Guideline Update. J
Clin Oncol. 2017;35(5):561-4.

7. Krag DN, Anderson SJ, Julian TB, Brown AM, Harlow SP, Costantino JP,
Ashikaga T, Weaver DL, Mamounas EP, Jalovec LM, et al. Sentinel-lymph-
node resection compared with conventional axillary-lymph-node dissection
in clinically node-negative patients with breast cancer: overall survival
findings from the NSABP B-32 randomised phase 3 trial. Lancet Oncol.
2010;11(10):927-33.

8. Gentilini O, Veronesi U. Abandoning sentinel lymph node biopsy in early
breast cancer? A new trial in progress at the European Institute of Oncology

9.

20.

21.

22.

23.

24.

25.

26.

27.

Page 10 of 11

of Milan (SOUND: Sentinel node vs Observation after axillary UltraSouND).
Breast. 2012;21(5):678-81.

Hersh EH, King TA. De-escalating axillary surgery in early-stage breast cancer.
Breast. 2022;62(Suppl 1):543-9.

Sener SF, Winchester DJ, Martz CH, Feldman JL, Cavanaugh JA, Winchester
DP, Weigel B, Bonnefoi K, Kirby K, Morehead C. Lymphedema after sentinel
lymphadenectomy for breast carcinoma. Cancer. 2001;92(4):748-52.
Rietman JS, Dijkstra PU, Geertzen JH, Baas P, De Vries J, Dolsma W, Groothoff
JW, Eisma WH, Hoekstra HJ. Short-term morbidity of the upper limb after
sentinel lymph node biopsy or axillary lymph node dissection for stage | or I
breast carcinoma. Cancer. 2003;98(4):690-6.

Francis AM, Haugen CE, Grimes LM, Crow JR, Yi M, Mittendorf EA, Bedrosian |,
Caudle AS, Babiera GV, Krishnamurthy S, et al. Is Sentinel Lymph Node Dissec-
tion Warranted for patients with a diagnosis of Ductal Carcinoma in situ? Ann
Surg Oncol. 2015;22(13):4270-9.

Holm-Rasmussen EV, Jensen MB, Balslev E, Kroman N, Tvedskov TF. Risk
factors of sentinel and non-sentinel lymph node metastases in patients

with ductal carcinoma in situ of the breast: a nationwide study. Breast.
2018;42:128-32.

Intra M, Rotmensz N, Veronesi P, Colleoni M, lodice S, Paganelli G, Viale G,
Veronesi U. Sentinel node biopsy is not a standard procedure in ductal
carcinoma in situ of the breast: the experience of the European institute of
oncology on 854 patients in 10 years. Ann Surg. 2008;247(2):315-9.

SatoY, Kinoshita T, Suzuki J, Jimbo K, Asaga S, Hojo T, Yoshida M, Tsuda H.
Preoperatively diagnosed ductal carcinoma in situ: risk prediction of invasion
and effects on axillary management. Breast Cancer. 2016;23(5):761-70.

Shin YD, Lee H-M, Choi YJ. Necessity of sentinel lymph node biopsy in ductal
carcinoma in situ patients: a retrospective analysis. BMC Surg. 2021;21(1):159.
van Deurzen CH, Hobbelink MG, van Hillegersberg R, van Diest PJ. Is there an
indication for sentinel node biopsy in patients with ductal carcinoma in situ
of the breast? A review. Eur J Cancer. 2007;43(6):993-1001.

Yen TW, Hunt KK, Ross MI, Mirza NQ, Babiera GV, Meric-Bernstam F, Singletary
SE, Symmans WF, Giordano SH, Feig BW, et al. Predictors of invasive breast
cancer in patients with an initial diagnosis of ductal carcinoma in situ: a guide
to selective use of sentinel lymph node biopsy in management of ductal
carcinoma in situ. J Am Coll Surg. 2005;200(4):516-26.

Francis A, Thomas J, Fallowfield L, Wallis M, Bartlett JM, Brookes C, Roberts T,
Pirrie S, Gaunt C, Young J, et al. Addressing overtreatment of screen detected
DCIS; the LORIS trial. Eur J Cancer. 2015;51(16):2296-303.

Elshof LE, Tryfonidis K, Slaets L, van Leeuwen-Stok AE, Skinner VP, Dif N,
Pijnappel RM, Bijker N, Rutgers EJ, Wesseling J. Feasibility of a prospective,
randomised, open-label, international multicentre, phase Ill, non-inferiority
trial to assess the safety of active surveillance for low risk ductal carcinoma in
situ - the LORD study. Eur J Cancer. 2015;51(12):1497-510.

Lamb LR, Kim G, Oseni TO, Bahl M. Noncalcified ductal carcinoma in situ
(DCIS): rate and predictors of Upgrade to Invasive Carcinoma. Acad Radiol.
2021;28(3):e71-6.

Park AY, Gweon HM, Son EJ, Yoo M, Kim J-A, Youk JH. Ductal carcinoma in situ
diagnosed at US-guided 14-gauge core-needle biopsy for breast mass: pre-
operative predictors of invasive breast cancer. Eur J Radiol. 2014;83(4):654-9.
Gentilini OD, Botteri E, Sangalli C, Galimberti V, Porpiglia M, Agresti R, Luini

A, Viale G, Cassano E, Peradze N, et al. Sentinel Lymph Node Biopsy vs no
axillary surgery in patients with small breast Cancer and negative results on
Ultrasonography of Axillary Lymph nodes: the SOUND Randomized Clinical
Trial. JAMA Oncol. 2023,9(11):1557-64.

Reimer T. Omission of axillary sentinel lymph node biopsy in early invasive
breast cancer. Breast. 2023,67:124-8.

Karakatsanis A, Christiansen PM, Fischer L, Hedin C, Pistioli L, Sund M, Rasmus-
sen NR, Jgrnsgdrd H, Tegnelius D, Eriksson S, et al. The nordic SentiMag trial:
a comparison of super paramagnetic iron oxide (SPIO) nanoparticles versus
tc(99) and patent blue in the detection of sentinel node (SN) in patients with
breast cancer and a meta-analysis of earlier studies. Breast Cancer Res Treat.
2016;157(2):281-94.

Karakatsanis A, Daskalakis K, Stalberg P, Olofsson H, Andersson Y, Eriksson

S, Bergkvist L, Wéarnberg F. Superparamagnetic iron oxide nanoparticles as
the sole method for sentinel node biopsy detection in patients with breast
cancer. BrJ Surg. 2017;104(12):1675-85.

Karakatsanis A, Hersi AF, Pistiolis L, Olofsson Bagge R, Lykoudis PM, Eriks-

son S, Wérnberg F. Effect of preoperative injection of superparamagnetic
iron oxide particles on rates of sentinel lymph node dissection in women
undergoing surgery for ductal carcinoma in situ (SentiNot study). Br J Surg.
2019;106(6):720-8.


https://doi.org/10.1186/s13058-024-01816-7
https://doi.org/10.1186/s13058-024-01816-7

Bae et al. Breast Cancer Research (2024) 26:65 Page 11 of 11

28.  Karakatsanis A, Eriksson S, Pistiolis L, Olofsson Bagge R, Nagy G, Man V, Kwong
A, Warnberg F. Delayed Sentinel Lymph Node Dissection in patients with a
preoperative diagnosis of Ductal Cancer in situ by Preoperative Injection with
Superparamagnetic Iron Oxide (SPIO) nanoparticles: the SentiNot Study. Ann
Surg Oncol 2023.

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



	﻿Selective omission of sentinel lymph node biopsy in mastectomy for ductal carcinoma in situ: identifying eligible candidates
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study population
	﻿Clinicopathologic features
	﻿Statistical analyses

	﻿Results
	﻿Baseline characteristics
	﻿Upgrade to invasive breast cancer
	﻿Axillary lymph node metastases

	﻿Discussion
	﻿References


