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Abstract

Background: Sentinel lymph node biopsy (SLNB) is unnecessarily performed too often, owing to the high upstaging
rates of ductal carcinoma in situ (DCIS). This study aimed to evaluate the upstaging rates of DCIS to invasive cancer,
determine the prevalence of axillary lymph node metastasis, and identify the clinicopathological factors associated
with upstaging and lymph node metastasis. We also examined surgical patterns among DCIS patients and deter-
mined whether SLNB guidelines were followed.

Methods: We retrospectively analysed 307 consecutive DCIS patients diagnosed by preoperative biopsy in a single
centre between 2014 and 2018. Data from clinical records, including imaging studies, axillary and breast surgery
types, and pathology results from preoperative and postoperative biopsies, were extracted. Univariate analyses using
Chi-square tests and multiple logistic regression analyses were used to analyse the data.

Results: The rate of upstaging to invasive cancer was 19.2% (59/307). DCIS diagnosed by core-needle biopsy (odds
ratio [OR]: 6.861, 95% confidence interval [Cl]: 2.429-19.379), the presence of ultrasonic mass-forming lesions (OR:
2.782,95% Cl: 1.224-6.320), and progesterone receptor-negative status (OR: 3.156, 95% Cl: 1.197-8.323) were found
to be associated with upstaging. The rate of sentinel lymph node metastasis was only 1.9% (4/202), and all were total
mastectomy patients diagnosed by core-needle biopsy. SLNB was performed in 37.2% of 145 breast-conserving
surgery patients and 91.4% of 162 total mastectomy patients. Among the 202 patients who underwent SLNB, 145
(71.7%) without invasive cancer on final pathology had redundant SLNB. Two of 59 patients (3.4%) with disease
upstaged to invasive cancer had inadequate primary staging of the axilla, as the rate seemed sufficiently small.

Conclusions: In patients with a preoperative diagnosis of DCIS, although an unavoidable possibility of upstaging
to invasive cancer exists, axillary metastasis is unlikely. Only 2.7% of patients with DCIS undergoing total mastectomy
were found to have sentinel lymph node metastases. SLNB should not be performed in breast-conserving surgery
patients and should be reserved only for total mastectomy patients diagnosed by core-needle biopsy.
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Background

The incidence of axillary lymph node metastasis in pure

ductal carcinoma in situ (DCIS) is<1%; therefore, in
. - principle, pure DCIS patients do not need to undergo
2 Dapatiment of Suge: Chungouk Natona Universy Hospitl axillary surgery, yet unnecessary axillary surgeries
Chungbuk National University College of Medicine, 1 Chungdae-ro, are performed too often [1, 2]. Nevertheless, it is esti-
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histological diagnosis of DCIS are upgraded to invasive
carcinoma on final postoperative histological examina-
tion [3, 4]. Factors associated with upstaging include
palpability, tumour size>5 cm, ultrasonic mass-form-
ing lesions, Van Nuys Classification III, and tumours
located in the upper-outer quadrant [5]. Individual sur-
geons or institutions may have different rationales for
sentinel lymph node biopsy (SLNB) depending on the
above-mentioned characteristics. They may proceed with
SLNB during primary surgery to minimise the possibil-
ity of reoperation and missing true sentinel lymph nodes
(SLNs) in the second procedure. SLNB is performed to
reduce the complications caused by unnecessary axil-
lary dissection (AD); however, it can also result in addi-
tional shoulder pain, sensory disturbance, lymphedema,
and limited arm movement [6]. Therefore, SLNB must
be used only where necessary to avoid over-treatment,
which can cause unnecessary morbidity.

Guidelines recommend axillary evaluation based on
the type of breast surgery in DCIS patients scheduled
for curative surgery. According to the recommendations
of the Korean Breast Cancer Society and National Com-
prehensive Cancer Network, patients diagnosed with
DCIS do not need axillary surgery if they plan to undergo
breast-conserving surgery (BCS); conversely, patients
who plan to undergo total mastectomy (TM) are strongly
recommended to undergo axillary evaluation using SLNB
because additional SLNB cannot be performed after TM
[7, 8]. In cases where DCIS patients undergo TM without
SLNB, it would be prudent to perform axillary staging via
AD if pathological examination reveals invasive cancer.
In clinical practice, however, axillary evaluation, includ-
ing SLNB, is frequently performed in DCIS patients
undergoing BCS because of the possibility of upstaging to
invasive cancer and avoiding a second operation.

In this study, we analysed the medical records of
patients diagnosed with DCIS scheduled for BCS or TM.
We aimed to evaluate the rate of upstaging to invasive
cancer after surgery and identify the clinicopathological
factors associated with upstaging. In addition, we evalu-
ated the prevalence of axillary lymph node metastasis
in preoperatively diagnosed DCIS patients and analysed
factors related to axillary metastasis and their clinical
role. We also assessed the rates of SLNB among DCIS
patients based on breast surgery type and investigated
clinical factors associated with its use.

Methods

This study was conducted in accordance with the Dec-
laration of Helsinki and was approved by the Insti-
tutional Review Board (IRB) of Chungbuk National
University Hospital, Republic of Korea (approval
number: CBNUH 201910012). The requirement for
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informed consent was waived by the IRB of Chungbuk
National University Hospital, Republic of Korea owing
to the retrospective nature of the study. The records of
all patients who underwent surgery after a DCIS diag-
nosis by preoperative biopsy at our institution from
January 2014 to December 2018 were retrospectively
analysed.

The following variables were analysed: (1) patient
demographics, (2) preoperative clinical characteristics,
including estimated preoperative tumour size, palpa-
bility, tumour location, presence of mammographic
calcification, and ultrasonographic mass, (3) preop-
erative biopsy method, including core-needle biopsy,
vacuume-assisted breast biopsy (VABB), and excisional
biopsy, and (4) type of breast surgery, including BCS
or TM and axillary surgery (SLNB or AD). Permanent
pathology results were evaluated to check for upstaging
to invasive cancer and the presence of axillary lymph
node metastasis. Pathological tumour size, including
in situ and invasive cancer, comedo necrosis, nuclear
grade, oestrogen receptor (ER) and progesterone recep-
tor (PR) status, human epidermal growth factor recep-
tor 2 (HER2) status, and Ki-67 status were evaluated.
ER and PR statuses were determined by immunohisto-
chemistry, and tumours with > 1% of positively stained
tumour cells were classified as positive. HER2 status
was considered positive if immunohistochemistry was
3+ or fluorescence in situ hybridisation (HER2/neu to
chromosome 17 ratio) was>2.0. Proliferation activity
was assessed by immunostaining with the Ki-67 anti-
body (Dako, Carpinteria, CA, USA). Ki-67 expression
was scored as the percentage of positive tumour cells
with any nuclear staining and recorded as the mean
percentage of positive cells. The Ki-67 labelling index
was evaluated by one pathologist, and the proportion
of proliferating cells was determined by counting > 500
tumour cells. A Ki-67 labelling index > 14% was consid-
ered positive.

Baseline characteristics of the patients, including pre-
operative and postoperative characteristics, were evalu-
ated using descriptive statistics. Univariate analysis using
the Chi-square test was performed to analyse the factors
predictive of and associated with invasive disease on final
pathology and axillary lymph node metastasis. Multiple
logistic regression analysis was performed to calculate
the probability of invasive disease on final pathology
using odds ratios (ORs) and 95% confidence intervals
(CIs). According to the type of breast surgery, factors
predictive of axillary surgery in DCIS patients were
evaluated using the Chi-square test. Differences were
considered statistically significant at p-values<0.05. All
statistical analyses were performed using SPSS statistical
software, version 17.0 (SPSS Inc., Chicago, IL, USA).
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Results

A total of 307 patients were identified as having DCIS
after core-needle biopsy (n=174, 56.7%), VABB (n=8,
2.6%), and excisional biopsy (n=125, 40.7%) during the
study period. The patients’ demographic, tumour, and
treatment characteristics are presented in Table 1. The
median age was 52 years. Most patients had a preopera-
tive tumour size <5 cm (n=279, 90.9%). Seventy-three
(23.8%) patients presented with palpable lesions, and 192
(62.5%) presented with mammographic calcification. A
total of 198 (64.5%) patients had ultrasonic mass-form-
ing lesions, while 27 (8.8%) had multicentric tumours.
Of these, 145 (47.2%) patients underwent BCS and 162
(52.8%) underwent TM. Primary SLNB was performed
in 202 (65.8%) patients, of whom four (1.9%) with SLN
metastasis underwent AD. There were no cases of AD
without SLNB. Overall, axillary lymph node metastasis
was identified in four (1.4%) of 307 patients. The rate of
upstaging to invasive cancer was 19.2% (n=>59); 95% of
patients had T1 lesions (n=56), while no tumours were
upstaged to T3/4 lesions (Table 1). One hundred and
forty-five patients (47.2%) had comedo and 125 (40.7%)
had cribriform as the main histological type of DCIS.
Ninety (29.3%) patients had high nuclear grade, and
half (49.8%) had comedo necrosis. Over two-thirds of
the patients had endocrine-responsive tumours, and 74
(24.1%) had HER2-positive tumours. A high Ki-67 label-
ling index was reported in 126 (41.0%) patients (Table 1).

Table 2 shows the clinicopathological predictive fac-
tors of DCIS for upstaging to invasive cancer. It was
observed that patients who underwent TM had a sig-
nificantly higher upstaging rate than patients treated
with BCS (n=41, 25.3% vs. n=18, 12.4%; p=0.004). The
univariate analysis revealed that factors such as preoper-
ative tumour size>5 cm, multicentric disease, and ultra-
sonic mass-forming lesions occurred more frequently in
upstaged patients. There was no significant difference in
the presence of palpable lesions or mammographic cal-
cification. Furthermore, upstaged patients experienced
comedo necrosis, ER and PR negativity, and high nuclear
grade and Ki-67 labelling index more frequently. There
was no significant difference in HER2 positivity between
upstaged and non-upstaged patients. When grouped by
diagnostic method, 53 (30.5%) of 174 patients diagnosed
with core-needle biopsy were upstaged, while only five
(4.0%) of 125 patients diagnosed with excisional biopsy
were upstaged to invasive cancer (p <0.001).

SLN metastasis was identified in four (1.9%) of 202
SNLB patients, and all four in the TM group underwent
additional AD at the time of their mastectomy. All four
patients with SLN metastasis presented with ultrasonic
mass-forming lesions, and the initial DCIS diagnosis
was based on core-needle biopsy findings. The invasive
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Table 1 Demographics, tumour characteristics, and treatment of
patients with DCIS

Characteristic Patients (n=2307) (%)

Age, years Median (range) 52(21-82)
<40 36(11.7)
>40 and <60 201 (65.5)
>60 70(22.8)
Preoperative characteristics
Tumour size, cm <2 155 (50.5)
>2and <5 124 (40.4)
>5 28(9.1)
Palpability Non-palpable 234 (76.2)
Palpable 73 (23.8)
Mammaographic calcification Present 192 (62.5)
Absent 115 (37.5)
Ultrasonic mass Present 198 (64.5)
Absent 109 (35.5)
Tumour location Upper-outer 105 (34.2)
Upper-inner 50(16.3)
Lower-outer 60 (19.5)
Lower-inner 65(21.2)
Multicentric 27 (8.8)
Biopsy method Core-needle biopsy 174 (56.7)
VABB 8(2.6)
Excisional biopsy 125 (40.7)
Postoperative characteristics
Type of breast surgery BCS 145 (47.2)
™ 162 (52.8)
Type of axillary surgery None 105 (34.2)
SLNB only 198 (64.5)
SLNB and ALND 4(1.3)
Upstaging to invasive Yes 59(19.2)
cancer No 248 (80.8)
Axillary lymph node metas-  Positive 4(13)
tasis
Negative 303 (98.7)
Permanent size of DCIS,cm <2 156 (50.8)
2-5 124 (404)
>5 27 (8.8)
Permanent T stage pTis 248 (80.8)
pT1mic 5(1.6)
pTla—pTlc 51(16.6)
pT2 3(1.0)
Nuclear grade Low 67 (21.8)
Intermediate 150 (48.9)
High 90 (29.3)
Comedo necrosis Present 153 (49.8)
Absent 154 (50.2)
ER Positive 241 (78.5)
Negative 66 (21.5)
PR Positive 211 (68.7)
Negative 96 (31.3)
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Table 1 (continued)

Characteristic Patients (n=307) (%)

HER2 Negative 233 (75.9)
Positive 74 (24.1)

Ki-67 Low 81 (59.0)
High 126 (41.0)

Main type of DCIS Cribriform 125 (40.7)
Comedo 145 (47.2)
Solid 37.(12.1)

BCS breast-conserving surgery, DCIS ductal carcinoma in situ, ER oestrogen
receptor, HER2 human epidermal growth factor receptor 2, PR progesterone
receptor, SLNB sentinel lymph node biopsy, TM total mastectomy, VABB vacuum-
assisted breast biopsy

tumour size of each of the four patients was 0.2, 1.1, 1.3,
and 3 cm, respectively. Among the 59 patients with inva-
sive cancer, four (6.7%) had SLN metastasis, while no
SLN metastasis was observed in the non-invasive cancer
group. As there were only four SLN metastasis cases, we
could not identify statistically significant clinicopatholog-
ical predictors of axillary lymph node metastasis in DCIS
patients diagnosed preoperatively (Table 2).

In the multivariate analysis, core-needle biopsy-diag-
nosed DCIS (OR: 6.861, 95% CI: 2.429-19.379), the pres-
ence of ultrasonic mass-forming lesions (OR: 2.782, 95%
CL: 1.224-6.320), and PR-negative status (OR: 3.156,
95% CI: 1.197-8.323) were associated with upstaging
to invasive cancer (Table 3). Preoperative tumour size,
high-grade DCIS, and histological type of DCIS were not
associated with increased risk of upstaging in our mul-
tivariate analysis. In addition, we found no significant
association between breast surgery type and upstaging
(Table 3).

Primary SLNB was performed in 54 (37.2%) patients
treated with BCS and 148 (91.4%) treated with TM
(Table 4). Fourteen patients did not undergo SLNB dur-
ing TM. Of those, 10 were diagnosed with DCIS using
excisional biopsy; they did not undergo SLNB at the
surgeons’ discretion. The remaining four patients had a
history of contralateral malignancy and were diagnosed
with bilateral breast cancer. These patients refused axil-
lary surgery, including SLNB, because they wanted to
preserve their ipsilateral arm.

SLN metastasis was identified in only four patients
(2.7%) undergoing TM, and none was observed among
patients undergoing BCS. Of the 59 patients with a final
diagnosis of invasive cancer, two patients in the BCS
group were not subjected to SLNB during primary sur-
gery (undertreated group). However, they were subse-
quently offered SLNB as a secondary procedure, which
revealed negative axilla. Final histology findings showed
that none of the 14 patients in the TM group who were
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not offered SLNB initially had invasive cancer, whereas
55 (27.2%) of the 202 patients initially offered SLNB were
found to have invasive cancer on final pathology, and 147
patients (72.8%) without invasive cancer on final pathol-
ogy had redundant SLNB.

Table 5 shows the clinicopathological predictors for
performing SLNB in patients with DCIS who under-
went BCS. Among DCIS patients who underwent BCS,
SLNB was performed more frequently in those with a
large tumour size (p <0.001), palpable lesions (p=0.011),
ultrasonic mass-forming lesions (p=0.012), high nuclear
grade (p=0.001), comedo necrosis (p=0.007), and core-
needle biopsy-diagnosed DCIS (p <0.001).

Discussion

In this study, one-fifth of women with a preoperative
diagnosis of DCIS had tumours upstaged to invasive can-
cer. Further, most patients without invasive cancer on
final pathology had redundant SLNB, and few patients
with disease upstaged to invasive cancer had inadequate
primary staging of the axilla. Because it is impossible to
eliminate under-treatment, the rate found in this study
seems acceptable. The patients underwent successful
SLNB after primary surgery.

The upstaging rate in this study is within the range of
that suggested by previous reviews [9, 10], which showed
a wide variation in the upstaging rate among patients
with a preoperative diagnosis of DCIS, around 9-52% [9]
and 10-38% [10]. This variation originated from various
inclusion criteria and the biopsy method.

Many studies [5, 11-14] have attempted to identify risk
factors for the upstaging of DCIS to invasive cancer. Fac-
tors associated with upstaging include palpability, tumour
size>5 cm, a mass on imaging, young age at diagnosis,
tumours located in the upper-outer quadrant, Van Nuys
classification III, etc. The association between the pres-
ence of comedo necrosis or nuclear grade and upstaging
has also been investigated, but the results are conflicting
[12, 15-17]. In this study, core-needle biopsy-diagnosed
DCIS, PR-negativity, and the presence of an ultrasonic
mass were significantly associated with upstaging.

In South Korea, many DCIS patients with suspicious
microcalcifications are diagnosed with surgical biopsy
with wire localisation rather than VABB. One reason is
that the cost of VABB is not covered by medical insur-
ance, but surgical biopsy is. Although the number of
cases diagnosed with VABB was relatively small, there
was an obvious difference in the upstaging rate by biopsy
method: 30.5% (n=53) after core-needle biopsy, 12.5%
(n=1) after VABB, and 4% (n=>5) after excisional biopsy.
This is similar to previous studies [1, 16, 18—21], which
showed relatively high upstaging rates for core-needle
biopsy (13.6-36.0%), and upstaging rates of 7-24% and
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Table 2 Clinicopathological predictive factors for DCIS upstaging to invasive cancer and lymph node metastasis

Variable Upstaging to invasive cancer (%) Axillary lymph node metastasis (%)
Present Absent p-value Present Absent p-value

Size of DCIS, cm 0.048 0.017
<2 27(17.3) 129 (82.7) 1(0.6) 154 (99.4)
>2and<5 22(17.7) 102 (82.3) 1(0.8) 123 (99.2)
>5 10(37.3) 17 (63.0) 2(7.1) 26(929)

Palpability 0.177 0.215
Non-palpable 41(17.5) 193 (82.5) 2(09 232(99.1)
Palpable 18 (24.7) 55(75.3) 2(2.7) 71(97.3)

Mammographic calcification 0.127 0.604
Present 17 (14.8) 98 (85.2) 3(1.6) 189 (98.4)
Absent 42 (21.9) 150 (78.1) 1(0.9) 114 (99.1)

Ultrasonic mass-forming lesions 0.001 0.135
Present 49 (24.7) 149 (75.3) 4(2.0) 194 (98.0)
Absent 10 (9.2) 99 (90.8) 0(@ 109 (100.0)

Tumour location 0.046 0.240
Upper-outer 19 (18.1) 86 (81.9) 329 102 (97.1)
Upper-inner 13 (26.0) 37 (74.0) 0(0.0) 50 (100 0)
Lower-outer 14(23.3) 46 (76.7) 0(0.0) 0 (100.0)
Lower-inner 5(7.7) 60 (92.3) 0(0.0) 5(100.0)
Multicentric 8(29.6) 19(70.4) 1(37) (96.3)

Biopsy method <0.001 0.212
Core-needle 53 (30.5) 121 (69.5) 4(23) 170 (97.7)

V ABB 1(12.5) 7(87.5) 0(0.0) 8(100.0)

E xcisional 5(4.0) 120 (96.0) 0(0.0) 125 (100.0)

Breast surgery 0.004 0.057
BCS 18 (124) 127 (87.6) 0(0.0) 145 (100.0)
Mastectomy 41 (25.3) 121 (74.7) 4(2.5) 158 (97.5)

Comedo necrosis 0.028 0.995
Absent 22(14.3) 132 (85.7) 2(1.3) 152 (98.7)
Present 37(24.2) 116 (75.8) 2(1.3) 151(98.7)

Nuclear grade 0.021 0478
Low 6(9.0) 61(91.0) 0(0.0) 67 (100.0)
Intermediate 29(19.3) 121(80.7) 2(13) 148 (98.7)
High 24(26.7) 66 (73.3) 2(22) 88(97.8)

ER 0.003 0.864
Positive 38(15.8) 203 (84.2) 3(1.2) 238(98.8)
Negative 21(31.8) 45 (68.2) 1(1.5) 65 (98.5)

PR <0.001 0416
Positive 28(13.3) 183 (86.7) 2(09) 209 (99.1)
Negative 31(323) 65 (67.7) 2.1) 94 (97.9)

HER2 neu 0.201 0.966
Negative 41(17.6) 192 (82.4) 3(1.3) 230(98.7)
Positive 18 (24.3) 56 (75.7) 1(14) 73(98.6)

Ki-67 0.010 0.714
Low 26 (14.4) 155 (85.6) 2(1.) 179 (98.9)
High 33(26.2) 93 (73.8) 2(1.6) 124 (98.4)

Type of DCIS 0.027 0.748
Cribriform 18 (14.4) 107 (85.6) 2(1.6) 123 (98.4)
Solid 4(10.8) 33(89.2) 2(14) 143 (98.6)
Comedo 37(255) 108 (74.5) 0(0.0) 37(100.0)
Total 59(19.2) 248 (80.8) 4(13) 303 (98.7)
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Table 2 (continued)

Page 6 of 9

BCS breast-conserving surgery, DCIS ductal carcinoma in situ, ER oestrogen receptor, HER2 human epidermal growth factor receptor 2, PR progesterone receptor, VABB

vacuume-assisted breast biopsy

Table 3 Independent risk factors for upstaging to invasive
cancer in DCIS patients

Characteristic OR 95% Cl p-value
Preoperative tumour size>5 cm 1.049 0.347-3.172 0933
Presence of ultrasonic mass 2782 1224-6320 0.015
Multicentric tumour location 1.244 0.374-4.138 0.722
Core-needle biopsy as a diagnostic 6.861 2429-19379 <0.001
method
™ 1.738 0.796-3.796 0.166
Comedo necrosis 0972 0.406-2.327 0.950
High nuclear grade 1263 0.321-4.970 0.738
ER-negative 0.830 0.290-2.378 0.729
PR-negative 3.156  1.197-8.323 0.020
High Ki-67 labelling index 1167 0.519-2.623 0.710
Comedo type DCIS 0.972 0.406-2.327 0.950

Cl confidence interval, DCISductal carcinoma in situ, ER oestrogen receptor, OR
odds ratio, PR progesterone receptor, TM total mastectomy

13.5% for VABB and excisional biopsy, respectively.
VABB and excisional biopsy can obtain more representa-
tive tissue specimens than core-needle biopsy, which may
explain why they were associated with lower upstaging
rates than core-needle biopsy.

In this study, comedo necrosis, DCIS with high nuclear
grade, and ER-negative status were significant factors for
upstaging in the univariate analysis, but not in the multi-
variate analysis. Instead, PR-negative DCIS remained an
independent risk factor for upstaging in the multivariate
analysis. Although studies on hormonal receptor status
as a predictor for upstaging are rare, our finding that PR-
negative DCIS is an independent predictor for invasive
cancer is in agreement with other studies [5, 22, 23].

We revealed that DCIS presenting as an ultrasonic
mass was an independent predictor for upstaging to
invasive cancer. This finding agrees with other studies
suggesting that 56% of DCIS presents as a sonographic
mass upstaged on final pathology. Szynglarewicz et al

[24] concluded that even a small ultrasonic mass indi-
cates a high risk of upstaging invasive cancer after cura-
tive surgery. This radiological finding reflects the higher
potential of local invasiveness, suggesting that cancer
penetrated into the basement membrane of the duct and
invaded deeper tissues.

Four patients identified as having SLN metastasis on
frozen biopsy underwent AD during primary surgery.
They also had invasive cancer on permanent pathology.
Among patients who were upstaged to invasive cancer,
6.7% had SLN metastasis. In contrast, no SLN metasta-
sis was seen in the non-invasive cancer group. This find-
ing is consistent with previous studies [16, 23, 25, 26]
that showed a low risk of axillary involvement (1.4—6%)
in patients with preoperatively diagnosed DCIS. Because
there were only four cases of SLN metastasis in this
study, we could not identify statistically significant clin-
icopathological predictors for SLN metastasis in pre-
operatively diagnosed DCIS patients. According to the
results of a nationwide study from the Danish Breast
Cancer group [25], palpable DCIS, larger areas of DCIS,
and younger age were associated with SLN metastasis.
Additionally, several studies [1, 25] have shown high pos-
itive SLN rates after surgical excisional biopsy, indicating
iatrogenic tumour cell displacement, although its clini-
cal significance is questionable. However, in our study,
among patients diagnosed with excisional biopsy, two-
fifths underwent SLNB, and no patient was confirmed to
have SLN metastasis.

Although guidelines do not recommend SLNB for
planned BCS, over one-third of BCS patients underwent
SLNB, and they were all negative for SLN metastasis. In
this study, the factors associated with performing SLNB
in BCS patients were large tumour size, palpable lesions,
ultrasonic mass-forming lesions, high-grade DCIS, and
comedo necrosis after core-needle biopsy. These were
also the factors associated with upstaging in several pre-
vious studies [5, 11-17]. In addition, only 12.4% of BCS

Table 4 Patients offered primary SLNB according to final pathology and breast surgery type

BCS (hn=145) TM (n=162)
DCIS Invasive cancer DCIS Invasive cancer
SLNB (n=202) 38 16 107 41
No SLNB (n=105) 89 2 14 0
127 (87.6%) 18 (12.4%) 121 (74.7%) 41 (25.3%)

BCS breast-conserving surgery, DCIS ductal carcinoma in situ, SLNB sentinel lymph node biopsy, TM total mastectomy
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Table 5 Clinicopathological predictors of SLNB in DCIS patients undergoing BCS
Characteristic BCS (n=145) (%)
SLNB (n=54, 37.2%) None (n=91, 62.8%) p-value
Preoperative tumour size, cm <0.001
<2 27 (26.7) 74 (73.3)
>2and <5 27 (61.4) 17 (38.6)
>5cm 0(0.0) 0(0.0)
Palpability 0.011
Non-palpable 36 (31.6) 78 (68.4)
Palpable 18 (58.1) 13(41.9)
Mammographic calcification 0.608
Present 30 (39.5) 46 (60.5)
Absent 24 (34.8) 45 (65.2)
Ultrasonic mass-forming lesions 0.012
Present 42 (45.2) 51(54.8)
Absent 12(23.1) 40 (76.9)
Tumour location 0.071
Upper-outer 26 (45.6) 31 (54.3)
Upper-inner 13(61.9) 8(38.1)
Lower-outer 8(30.8) 18 (69.2)
Lower-inner 7(17.0) 34(82.9)
Multicentric 0 (0.0) 0(0.0)
Biopsy method <0.001
Core-needle biopsy 47 (69.1) 21(30.9)
VABB (0.0) 6(100.0)
Excisional biopsy 7 (9.9) 64 (90.1)
Comedo necrosis 0.007
Absent 26 (28.6) 65 (71.4)
Present 28 (51.9) 26 (48.1)
Main type of DCIS 0.002
Cribriform 18 (25.0) 54 (75.0)
Comedo 29 (55.8) 23 (44.2)
Solid 7(333) 14 (66.7)
Nuclear grade 0.001
Low 7(14.9) 40 (85.1)
Intermediate 29 (46.8) 33(53.2)
High 18 (50.0) 18 (50.0)

BCS breast-conserving surgery, DCIS ductal carcinoma in situ, SLNB sentinel lymph node biopsy, VABB vacuum-assisted breast biopsy

patients were identified as having invasive cancer on
permanent pathology with no SLN metastasis confirma-
tion. Therefore, to reduce unnecessary axillary surgery
complications, for DCIS patients who undergo BCS, it is
unnecessary to implement SLNB as a primary surgery;
instead, it is necessary to follow the guidelines carefully.
In cases of DCIS diagnosed with excisional biopsy, it is
rare for TM specimens to show upstaging. For selective
DCIS patients diagnosed with excisional biopsy, SLNB is
also likely to be omitted, even when TM is performed, if
there is no gross residual disease.

This study has several limitations. First, this was
a retrospective study and may have included selec-
tion bias. Second, this study included a small number
of patients in a single institution; thus, it is difficult
to generalize the findings of the study in all patient
populations. A multi-institutional prospective study
is needed. Finally, we could not identify the clinical
significance of upstaging and SLN metastasis in DCIS
patients because of the short follow-up period.
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Conclusions

This study demonstrated that DCIS diagnosed with
core-needle biopsy, PR-negative status, and ultrasonic
mass-forming lesions were significantly associated with
upstaging to invasive cancer. While the risk of upstag-
ing was 19.2%, the rate of SLN metastasis was very low.
Additionally, only a few DCIS patients undergoing TM
were found to have SLN metastases. Thus, SLNB should
not be performed in BCS patients. Rather, SLNB should
be reserved only for patients undergoing TM. In carefully
selected DCIS patients diagnosed with excisional biopsy,
SLNB may be omitted, even during TM.
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