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Purpose: Microinvasive breast cancer (MIBC) is an invasive carcinoma with a tumor dimension not exceeding 1 mm. Owing
to its low incidence, the rate of axillary node metastasis and its management are not well established. The aim of this study
was to assess the incidence of lymph node metastasis (LNM] and identify variables associated with LNM, as well as to
evaluate the need for axillary staging in MIBC patients by analyzing nationwide data.

Methods: The Korean Breast Cancer Society registry was searched to identify MIBC patients diagnosed between January
1996 and April 2020. Patients without neoadjuvant chemotherapy experiences, systemic metastasis, and missing or
discordant data were eligible for the analysis. The incidence rate of LNM was determined, and variables associated with
LNM were identified by multivariable regression analysis.

Results: Of 2,427 MIBC patients identified, 98 (4.0%) had LNM and 12 (0.5%) had N2/3 disease. Type of breast operation
(odds ratio [OR], 2.093; 95% confidence interval [Cl], 1.332-3.290; P = 0.001), age (OR, 2.091; 95% Cl, 1.326-3.298; P = 0.002),
hormone receptor status (OR, 2.220; 95% Cl, 1.372-3.594; P = 0.001), and lymphovascular invasion (OR, 11.143; 95% ClI,
6.354-19.540; P < 0.001) were significantly related to LNM.

Conclusion: The incidence of LNM in MIBC patients was only 4.0% in our study, suggesting that de-escalation of axillary
surgical interventions could be carefully considered. The indications for axillary staging should be individualized
considering tumor volume, age, hormone receptor status, and lymphovascular invasion to improve the quality of life of

MIBC survivors.
[Ann Surg Treat Res 2022;102(6):306-312]
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INTRODUCTION

Microinvasive breast cancer (MIBC) is an invasive carcinoma
in which the greatest tumor dimension does not exceed 1 mm

(T1mi) and it accounts for 0.68%-2.4% of all breast cancers
worldwide [1,2]. In 1996, the Union for International Cancer
Control first included Tlmi in the TNM classification system
of breast cancer, and MIBC became characterized as a separate
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entity [3]. MIBC is not a common subgroup of breast cancer, and
it represents a pathological transitional state between ductal
carcinoma in situ (DCIS) and invasive breast cancer [4].

Because of the low incidence of MIBC, the associated incidence
of axillary node metastasis and management strategies for
microinvasive carcinoma are not well established, although
they are most likely between those for DCIS and invasive breast
carcinomas [5,6]. MIBC is usually diagnosed after the surgical
treatment of DCIS patients. Kotani et al. [7] reported that 20%
of patients with a suspicion of DCIS on biopsy were upstaged
to invasive breast cancer postoperatively. The rate of lymph
node (LN) metastasis (1%) was comparable with the rate of
nodal metastasis of DCIS, and there is insufficient evidence to
support performing sentinel LN biopsy (SLNB) at the time of
initial surgery [8]. However, patients postoperatively diagnosed
with MIBC require an additional operation for LN staging [9].

Axillary LN staging is associated with sequelae such as
lymphedema and chronic pain, as well as stiffness of the arm
and shoulder, which interfere with daily living activities and
quality of life [10,11]. Considering the low rate of LN metastasis
and possible complications of axillary staging, the de-escalation
of axillary LN staging may be considered when designing
treatment plans for MIBC patients [12]. The primary aim of
this study was to assess the incidence of LN metastasis and
to evaluate the need for axillary staging in MIBC patients by
analyzing nationwide data. The secondary aim was to identify
variables associated with LN metastasis in MIBC patients.

METHODS

This study was approved by the Institutional Review Board
of the Seoul St. Mary's Hospital (No. KC20ZASI1001), and the
Board waived the requirement for informed consent.

The data of 190,049 breast cancer patients from the online
Korean Breast Cancer Society (KBCS) registry database were
retrospectively reviewed. Nationwide breast cancer data have
been analyzed and reported by the KBCS since 1996 for the
evaluation of chronological changes in Korean breast cancer
patients [13]. Thirty-eight of the 41 medical schools in Korea
and more than 100 hospitals, including 74 university hospitals,
24 general hospitals, and 6 private breast clinics, voluntarily
participated in the program, and the database was established
online [14]. The database provides clinicopathological factors,
such as age; sex; type of surgery; breast cancer stage (according
to the 8th American Joint Committee on Cancer classification);
family history; parity; age of menarche; histology; presence
of the biological markers estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor receptor 2
(HER2); methods of treatment; types of chemotherapy; and date
and cause of death [14].

A total of 190,049 breast cancer patients who were surgically

treated between January 1978 and April 2020 in Korea were
identified from the KBCS registry database. Patients diagnosed
before 1997 were excluded because T1mi was clearly defined
in 1996 [3]. Patients who were treated with neoadjuvant
chemotherapy, those with de novo stage IV disease, and
patients with missing or discordant data were also excluded
from the study. A total of 2,427 MIBC patients were ultimately
eligible for the analysis (Fig. 1).

The collected clinical and histopathologic variables included
age, sex, body mass index, family history of breast cancer,
symptoms before surgery (palpable mass, pain, nipple retraction,
skin changes, nipple discharge, and axillary mass), pathology
results (histologic type and grade, nuclear grade), hormone
receptor status, HER2 status, Ki-67 results, lymphovascular
invasion (LVI), extensive intraductal component, type of surgery,
and axillary LN staging.

The chi-square test or Fisher exact test was used to evaluate
the relationships between groups.

The associations between the clinical and histopathological
characteristics and node positivity were analyzed using
binominal logistic regression model univariate and multivariate
analyses. The variables that were statistically significantly
associated (P < 0.05) with LN metastasis in the univariate
analysis were included in the multivariate analysis. The hazard

190,049 Breast cancer
patients from the KBCS
registry database

6,949 Breast cancer patients
diagnosed before 1997

A4
183,100 Breast cancer

patients diagnosed
after 1997

R 150,276 Patients
with a tumor size over 0.1 cm

A 4

32,824 Patients
with a tumor size <0.1 cm

2,068 Patients who received
neoadjuvant chemotherapy

A 4

30,756 Patients enrolled

874 Patients
with systemic metastasis

A 4

29,882 Patients enrolled

R 27,262 Patients with missing or
g discordant data

A 4

2,620 MIBC patients

Fig. 1. Flowchart of the microinvasive breast cancer (MIBC)
patients included in our study from the Korean Breast Cancer
Society (KBCS) registry database KBCS.
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ratios (HRs), 95% confidence intervals (Cls), and the P-values
were calculated. The statistical analyses were performed using
IBM SPSS Statistics ver. 24 (IBM Corp., Armonk, NY, USA).

RESULTS

Of 2,427 MIBC patients included in the study, 98 (4.0%) had
LN metastasis, including both macro- and micrometastasis (Fig.
2). Of the 98 patients with LN metastasis, 8 (0.3%) were pN2
and 4 (0.2%) were pN3. The median age of the patients with
LN metastasis was 45 years (range, 28-76 years), and that of
the patients without LN metastasis was 50 years (range, 22-89
years; P < 0.001) (Table 1). Patients with LN metastasis were
more likely to undergo total mastectomy (68.4% vs. 54.3%, P =
0.006) and axillary LN dissection (66.4% vs. 23.4%, P < 0.001)
and have symptoms related to breast cancer than those without
LN metastasis (58.2% vs. 43.6%, P = 0.017). Patients with LN
metastasis were more likely to have hormone receptor-positive
tumors (73.5% vs. 52.2%, P < 0.001) and show LVI (23.5% vs. 2.8%,
P < 0.001), but less likely to have HER2 overexpressed tumors
(38.8% vs. 52.1%, P = 0.030) than those without LN metastasis.
There were no significant differences in family history of breast
cancer, histologic type, or Ki-67 level between patients with LN
metastasis and those without.

The clinicopathologic factors related to LN metastasis were
reproduced in the univariate logistic regression analysis (Table
2). Multivariate analysis showed that type of breast operation
(odds ratio [OR], 2.093; 95% CI, 1.332-3.290; P = 0.001), age
(OR, 2.091; 95% CI, 1.326-3.298; P = 0.002), hormone receptor
status (ER and PR positive; OR, 2.220; 95% CI, 1.372-3594; P =
0.001) and LVI (OR, 11.143; 95% CI, 6.354-10.540; P < 0.001) are
independent predictors of LN metastasis and LVI was the most
powerful variant affecting it.

DISCUSSION

This study was a large scale, population-based, nationwide

study that investigated the incidence and risk factors of LN
metastasis in MIBC. Among 2,427 MIBC patients, 4% of patients
presented with LN metastasis in this study. Patients younger
with positive HR and LVI who received mastectomies were
more likely to present with LN metastasis. The low incidence
rate of LN metastasis in this study is consistent with the results
of previous nationwide studies. A Danish nationwide study
analyzed 233 patients, of whom 27 (11.6%) had LN metastasis
including micrometastasis [9]. A study using the Surveillance,
Epidemiology, and End Results database showed that 7.6% of
patients had LN metastasis (n = 8,863) [15], whereas data from
the National Cancer Database reported a rate of LN metastasis
of 29% (n = 2,609) [16].

Clinicopathological characteristics, such as younger age,
positive ER status, positive HER2 status, large volume of in
situ disease (>5 cm), histologic type of breast cancer, higher
histologic grade, black ethnicity, larger tumor size, presence of
necrosis, and LVI, have been suggested as risk factors associated
with LN metastasis in MIBC patients [6.9,12,17-19]. Among these
characteristics, we were able to confirm younger age, positive
hormone receptor status, and LVI as significant risk factors
associated with LN metastases.

The association of LN metastasis with younger age and LVI
is consistent with previous literature [6,9,17,18]. In a Danish
nationwide study, age of <50 years was one of the 2 risk factors
associated with LN metastasis, and an Italian multicenter
study reported that age of <60 years was a risk factor for
LN metastasis [9,18]. A study by Gooch et al. [6] showed that
LVI was independently related to LN metastasis and was the
strongest factor affecting the incidence of LN metastasis in
MIBC patients, which is consistent with the present results.

The relationship between hormone receptor status and LN
metastasis has not been widely investigated, and the results are
under debate. Kapoor et al. [19] demonstrated that ER-negative
cancers are significantly associated with LN metastasis, whereas
a retrospective study by Ko et al. [17] suggested that positive
ER status was independently related to LN metastasis. In this
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Table 1. The basic characteristics of 2,427 microinvasive breast cancer patients

Characteristic Total LN metastasis No LN metastasis P-value
No. of patients 2,427 98 2,329
Breast surgery 0.006
BCS 1,095 (45.1) 31(31.6) 1,064 (45.7)
Mastectomy 1,332 (54.9) 67 (68.4) 1,265 (54.3)
Axillary surgery <0.001
SLNB 1,817 (74.9) 33 (33.7) 1,784 (76.6)
ALND 610 (25.1) 65 (66.4) 545 (23.4)
Sex 0.434
Female 2,388 (98.4) 98 (100) 2,290 (98.3)
Male 3(0.1) 0 (0) 3(0.1)
Unknown 36 (1.5) 0(0) 36 (1.5)
Age (yr) <0.001
>50 1,235 (50.9) 30 (30.6) 1,205 (51.7)
<50 1,192 (49.1) 68 (69.4) 1,124 (48.3)
Symptom 0.017
Absent 948 (39.1) 28 (28.6) 920 (39.5)
Present 1,073 (44.2) 57 (58.2) 1,016 (43.6)
Unknown 406 (16.7) 13 (13.3) 393 (16.9)
Histologic type 0.491
Ductal 2,348 (96.7) 97 (99.0) 2,251 (96.7)
Lobular 23 (0.9 1(1.0) 22(0.9)
Others 32 (1.3) 0 (0) 32(1.4)
Unknown 24 (1.0) 0 (0) 24 (1.0)
Histologic grade 0.042
G1 161 (6.6) 7(7.1) 154 (6.6)
G2 914 (37.7) 48 (49.0) 866 (37.2)
G3 637 (26.2) 15 (15.3) 622 (26.7)
Unknown 715 (29.5) 28 (28.6) 687 (29.5)
Nuclear grade 0.182
G1 8 (4.0 4 (4.1) 4 (4.0)
G2 870 (35.8) 42 (42.9) 828 (35.6)
G3 1,051 (43.3) 32 (32.7) 1,019 (43.8)
Unknown 4 408 (16.8) 20 (20.4) 388 (16.7)
Hormone receptor status <0.001
Positive 1,287 (53.0) 72 (73.5) 1,215 (52.2)
Negative 1,111 (45.8) 25 (25.5) 1,086 (46.6)
Unknown 29 (1.2) 1(1.0) 28 (1.2)
HER2 0.030
Negative 867 (35.7) 46 (46.9) 821 (35.3)
Positive 1,251 (51.5) 38 (38.8) 1,213 (52.1)
Unknown 309 (12.7) 14 (14.3) 295 (12.7)
Ki-67 0.155
Low, <20 963 (39.7) 44 (44.9) 919 (39.5)
High, >20 943 (38.9) 29 (29.6) 914 (39.2)
Unknown 521 (21.5) 25 (25.5) 496 (21.3)
LVI <0.001
Absent 2,006 (82.7) 61 (62.2) 1,945 (83.5)
Present 88 (3.6) 23 (23.5) 65 (2.8)
Unknown 333 (13.7) 14 (14.3) 319 (13.7)

Data are expressed as n (%) unless otherwise specified.
BCS, breast-conserving surgery; SLNB, support performing sentinel lymph node biopsy; ALND, axillary lymph node dissection; HER2,
human epidermal growth factor receptor 2; LVI, lymphovascular invasion.
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Table 2. Univariate and multivariate analysis of clinicopathologic factors associated with lymph node positivity in patients

with microinvasive breast cancer

Univariate analysis

Multivariate analysis

P-value

0.007

<0.001

0.009

0.959
0.998

0.632
0.174

OR (95% Cl)

1
2.093 (1.332-3.290)

1
2.091 (1.326-3.298)

P-value

0.001

0.002

OR (95% Cl)

Breast operation

BCS 1

Mastectomy 1.818 (1.178-2.804)
Age (yr)

>50 1

<50 2.430 (1.569-3.763)
Symptoms

Absent 1

Present 1.843 (1.162-2.923)
Histologic type

Ductal 1

Lobular 1.055 (0.141-7.906)

Others 0
Nuclear grade

G1 1

G2 1.219 (0.542-2.745)

G3 0.531(0.213-1.324)
Hormone receptor status

Negative 1

Positive 2.574 (1.621-4.087)
HER2

Negative 1

Positive 0.559 (0.361-0.867)
Ki-67

Low <20 1

High =20 0.663 (0.411-1.068)
LVI

Absent 1

Present 11.282 (6.578-19.351)

1

<0.001 2.220(1.372-3.594) 0.001

0.009

0.091

1

<0.001 11.143 (6.354-19.540) <0.001

OR, odds ratio; CI, confidence interval; BCS, breast-conserving surgery; HER2, human epidermal growth receptor 2; LVI,

lymphovascular invasion.

study, hormone receptor-positive patients had an increased risk
of LN metastasis. Investigation of the biological behavior of
MIBC is limited because the volume of the invasive component
of MIBC is small, which could lead to inconsistencies in the
results.

Although the size of DCIS was not provided in the KBCS
registry database, patients undergoing mastectomy can be
assumed to have a larger tumor size compared to patients
undergoing breast conserving surgery. The higher rate of LN
metastasis in MIBC patients undergoing mastectomy can
be explained by its larger tumor size, as previous literatures
identified large tumor size as a risk factor for LN metastasis in
MIBC patients [6,12].

The low rate of LN metastasis in MIBC demonstrated in
this study suggests that a de-escalation of axillary LN staging
should be considered. Previous studies suggested that LN
staging should be avoided or individualized for MIBC patients

[8,9,17,18,20]. The diagnosis of MIBC is usually made after
surgical treatment in DCIS patients, and a secondary operation
is frequently required for LN staging, Although SLNB is a safe
procedure, it is associated with complications such as pain,
mobility restriction, and lymphedema, which are long-term
risks [20]. In view of the low rate of LN metastasis in MIBC
and the complications of axillary staging, SLNB omission could
be considered in MIBC patients. However, an individualized
approach is needed, as suggested by the high axillary LN burden
identified in this cohort. Clinical trials, such as NAUTILUS trial
(No Axillary Surgical Treatment in Clinically Lymph Node-
Negative Patients after Ultrasonography trial; NCT04303715,
https://clinicaltrials.gov/ct2/show/NCT04303715) and the
SOUND trial (Sentinel node vs. Observation after axillary Ultra-
souND trial; NCT02167490, https://clinicaltrials.gov/ct2/show/
NCT02167490), are ongoing to investigate the non-inferiority
of SLNB omission in clinically node-negative patients. These
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studies will clarify whether routine SLNB omission is possible
and under which circumstances. Until then, the indications
for axillary staging in MIBC patients could be individualized
considering age, hormone receptor status, and LVI status for
each patient.

The present study had several limitations. The study is a
retrospective analysis, which may lead to a fundamental bias,
although the data from the KBCS registry is prospectively
maintained. In addition, certain variables related to LN
metastasis, such as DCIS size or axillary LN status on imaging
studies, were not included. Additional studies including
imaging studies are needed, in particular for considering SLNB
omission.

This study was the largest study confirming the low
incidence of LN metastasis (3.7%) in MIBC patients in the
Asian population and identifying variables responsible for
LN positivity. The low incidence of LN-positive patients with
MIBC demonstrated in this study suggests that de-escalation of
axillary surgical interventions could be carefully considered in
MIBC patients to improve the quality of life of MIBC survivors
and to reduce the morbidity from axillary operations.
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