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ABSTRACT
Purpose: The prognosis of microinvasive breast cancer (MIBC) is controversial, with a high reported rate of local recurrence 
(LR). This study aimed to evaluate the characteristics, treatments, and prognosis of patients with MIBC compared to those with 
carcinoma in situ (CIS) or early invasive cancer.
Methods: Patients who diagnosed with CIS or stage I breast cancer were retrospectively enrolled. Using the Kaplan–Meier 
method, local recurrence-free survival (LRFS), systemic recurrence-free survival (SRFS), and cancer-specific survival (CSS) 
were compared according to T stage. The prognostic factors associated with LRFS were identified using the Cox proportional 
hazards model.
Results: According to T stage, 517 (21.6%), 200 (8.4%), 207 (8.7%), 363 (15.2%), and 1101 (46.1%) patients had Tis, T1mi, T1a, T1b, 
and T1c tumors, respectively. The proportion of human epidermal growth factor receptor 2-positive tumors was significantly 
higher in patients with MIBC (p < 0.0001). The administered adjuvant treatments also showed differences according to T stage 
(p < 0.0001). During the 73-month median follow-up period, patients with MIBC showed significantly worse LRFS than those 
with T1a or T1c tumors (p = 0.002). There was no significant difference in SRFS and CSS. In the Cox regression analysis, tumor 
multiplicity (p = 0.017), Ki-67 (p = 0.025), cancer subtype (p = 0.034), adjuvant endocrine therapy (p = 0.003), and adjuvant radia-
tion therapy (p < 0.0001) were significant prognostic factors associated with LRFS.
Conclusion: The risk of LR was higher in patients with MIBC than in those with small invasive breast cancer. Therefore, if 
indicated, adjuvant endocrine and radiation therapies should be administered to prevent undertreatment in patients with MIBC.

1   |   Introduction

With the increasing rate of breast cancer screening and develop-
ment in screening equipment, the diagnosis of early stage breast 
cancer continues to improve [1, 2]. According to recent statistics, 
the incidence of local-stage breast cancer in the United States 
increases by 0.9% per year [3]. In Korea, stage 0 or I breast cancer 
accounts for approximately 61.6% of entire breast cancer [4].

Microinvasive breast cancer (MIBC) is defined by the current 
American Joint Committee on Cancer staging manual as the 
extension of breast cancer cells beyond the basement mem-
brane with a maximum invasive focus of no more than 0.1 cm 
in the great dimension [5]. MIBC is a rare disease entity, com-
prising only 0.68%–2.4% of all breast cancers [6]. Therefore, 
research on the treatment and clinical prognosis of MIBC re-
mains limited.
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Previous studies have reported contradictory results regarding 
the prognosis of MIBC. Some studies have reported that MIBC 
has a similar prognosis to carcinoma in situ (CIS) [7–9], while 
others have reported that MIBC has a worse prognosis compared 
to CIS and similar survival rates to invasive cancer [10, 11]. In 
recent studies, MIBC has a higher local recurrence (LR) rate 
than invasive cancer or CIS without microinvasion, despite no 
difference in overall survival [12, 13].

According to current guidelines, systemic chemotherapy or tar-
geted therapy is generally not recommended for MIBC because 
of the good survival rate and minimal benefits of treatment [14]. 
However, an accurate understanding of the characteristics and 
prognosis of MIBC is necessary to prevent undertreatment and 
provide appropriate treatment for these patients.

This study aimed to evaluate the pathological characteristics, 
treatments, and prognostic outcomes of patients with MIBC com-
pared to those with CIS or early invasive breast cancer. In addition, 
we aimed to identify prognostic factors associated with survival.

2   |   Materials and Methods

2.1   |   Patient Selection

Patients histopathologically diagnosed with CIS or stage I (pTis-
T1cN0) breast cancer after curative surgery at the National 
Cancer Center, Korea, between January 2012 and December 
2017 were retrospectively enrolled in this study. Patients who 
met the following criteria were excluded: (1) male sex; (2) pre-
vious history of breast cancer; (3) diagnosis of bilateral breast 
cancer; (4) administration of neoadjuvant chemotherapy; (5) di-
agnosis of lobular carcinoma in situ and (6) pathological confir-
mation of lymph node (LN)-positive status in surgically excised 
specimens, including sentinel LNs.

2.2   |   Pathological Examination

The pathological reports of all patients were reviewed. MIBC 
was diagnosed when the size of cancer cell invasion beyond the 
basement membrane ≤ 1 mm in the longest diameter. Tumor 
size was measured as the size of the largest invasive focus in 
T1a–c tumors, and as the size of the largest lesion, either inva-
sive focus or in situ component, in Tis and T1mi tumors. The 
histologic features included the type and grade. Ki-67 was pre-
sented as a percentage between 0% and 100%. Cancer subtypes 
were classified according to the expression of estrogen receptor 
(ER), progesterone receptor (PR), and human epidermal growth 
factor receptor 2 (HER2). In immunohistochemical staining, ER 
and PR were evaluated using an Allred score (0–8), and a score 
≥ 3 was considered as positive. HER2 status was reported as pos-
itive when scores were 3+ or 2+ with a positive result of in situ 
hybridization.

2.3   |   Patient Follow-Up and Outcomes

Patients were administered adjuvant treatment, such as che-
motherapy, endocrine therapy, or radiation therapy, based on 

the clinician's decision after surgery. They were assessed every 
6 months for 5 years. Thereafter, the follow-up intervals varied 
according to the patients' clinical status. Image screening was 
performed every 6 months or 1 year, and bilateral mammograms 
or breast magnetic resonance imaging were obtained for breast 
and axillary evaluation. Chest computed tomography (CT), ab-
dominopelvic CT, and whole-body bone scans were obtained for 
evaluation of systemic recurrence.

LR was defined as the histopathological confirmation of inva-
sive or in  situ cancer in the ipsilateral breast or regional LNs. 
Systemic recurrence was defined as the confirmation of cancer 
by imaging or histopathology in other organs beyond the ipsi-
lateral breast or regional LNs, including the bone, lungs, liver, 
and brain.

2.4   |   Statistical Analysis

Patients with MIBC were compared to those with CIS or T1a–c 
tumors. Chi-squared tests were used to compare the character-
istics of each T stage. Local recurrence-free survival (LRFS) was 
defined as the time from the date of surgery to LR. Systemic 
recurrence-free survival (SRFS) was defined as the time from 
the date of surgery to systemic recurrence. Cancer-specific sur-
vival (CSS) was defined as the time from the date of surgery to 
death from breast cancer. Patients were censored at the last fol-
low-up. Survival curves were estimated using the Kaplan–Meier 
method and compared using the log-rank test. A Cox propor-
tional hazards model was used to identify factors associated 
with survival. Multivariable Cox proportional hazard analysis 
was performed using variables with p < 0.1 in the univariable 
analysis, employing the backward selection method with an 
elimination criterion of p < 0.05. p-values (p) less than 0.050 
were considered statistically significant. All statistical analyses 
were performed using R software (version 4.2.1; R Foundation 
for Statistical Computing, Vienna, Austria).

3   |   Results

In total, 2740 patients diagnosed with pTis-T1cN0 breast can-
cer were enrolled in this study. Of these, 2388 were finally 
included in the analysis after excluding those who met the ex-
clusion criteria. The baseline characteristics of the patients in 
each T stage are presented in Table 1. The patient distribution 
across the different tumor stages was as follows: Tis (n = 517), 
T1mi (n = 200), T1a (n = 207), T1b (n = 363), and T1c (n = 1101). 
The mean patient age was 51.0 ± 10.4 years, and 53.7% were 
premenopausal. The median tumor size of the lesion, either 
invasive focus or in  situ component, was 1.2 cm (range, 0.1–
11.0 cm), and 28.6% were of histologic grade 3. Among the 
517 patients with CIS, 468 (90.5%) were ductal carcinoma 
in  situ (DCIS), 45 (8.7%) were papillary carcinoma in  situ, 3 
(0.6%) were intracystic papillary carcinoma, and 1 (0.2%) was 
Paget's disease. All patients with MIBC had ductal type can-
cer. Among the patients with T1a–c tumors, 87.7% (1465/1671) 
were invasive ductal carcinoma, 4.2% (70/1671) were invasive 
lobular carcinoma, 2.8% (46/1671) were mucinous carcinoma, 
and 1.9% (32/1671) were tubular carcinoma. Other histological 
features included cribriform carcinoma (26/1671), papillary 
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carcinoma (14/1671), metaplastic carcinoma (13/1671), apo-
crine carcinoma (3/1671), secretory carcinoma (1/1671), and 
lymphoepithelioma-like carcinoma (1/1671).

Table 2 presents the cancer subtypes and adjuvant treatment ad-
ministered according to T stage. Among the total study popula-
tion, 1865 (78.2%) patients were ER-positive, 1637 (68.6%) were 
PR-positive, and 451 (18.9%) HER2-positive. The receptor status 
of patients with MIBC was as follows: 109 (54.5%) were ER-
positive, 93 (46.5%) were PR-positive, and 104 (52%) were HER2-
positive. When comparing the cancer subtypes of MIBC with 
other T stages, ER/PR+ and HER2− tumors showed a lower pro-
portion of 40.0% in MIBC, whereas HER2+ tumors, including 
ER/PR+ and HER2+, or ER/PR− and HER2+ subtypes, showed 
higher proportions of 17.0% and 35.0%, respectively. These differ-
ences in the subtypes were statistically significant (p < 0.0001). 
Regarding adjuvant treatment, 25.1% of the patients received 
chemotherapy and 7.4% received anti-HER2 targeted therapy; 
all patients were diagnosed with invasive cancer. Endocrine 
and radiation therapies were administered to 75.5% and 78.6% 
of total patients, respectively. Radiotherapy was administered to 
90.2% (1857/2059) of patients who underwent breast-conserving 
surgery (BCS). According to T stage, the rates in these patients 
were 70.0% (292/417), 97.3% (142/146), 94.6% (157/166), 95.6% 
(307/321), and 95.0% (959/1009) for Tis, T1mi, T1a, T1b, and 
T1c tumors, respectively. Among the 329 patients who under-
went mastectomy, 21 (6.4%) received radiotherapy. The rates of 
radiotherapy were 1.0% (1/100), 9.3% (5/54), 9.8% (4/41), 9.5% 
(4/42), and 7.6% (7/92) for Tis, T1mi, T1a, T1b, and T1c tumors, 
respectively. All patients who underwent adjuvant chemother-
apy or anti-HER2 therapy were at stage T1a or above, and the 
proportion of patients receiving treatment increased with the 
advancement of T stage. The administered adjuvant treatments 
significantly differed according to T stage (p < 0.0001).

Kaplan–Meier curves comparing survival according to T stage 
are presented in Figure  1. The median follow-up period was 
73 months (range, 1–126 months). During the entire study pe-
riod, 17 (8.5%) LRs occurred in 200 patients with MIBC, while 
28 (5.4%) and 55 (3.3%) cases of LR occurred in patients with 
CIS and T1a–c tumors, respectively. The 5-year LRFS rates were 
95.0%, 93.1%, 98.0%, 96.8%, and 97.6% for patients with Tis, 
T1mi, T1a, T1b, and T1c stages. Patients with MIBC showed 
significantly worse LRFS than those with T1a and T1c tumors 
(p = 0.002) (Figure 1A). However, only 24 systemic recurrences 
and four cancer-specific deaths were observed during the study 
period, and there was no difference in SRFS and CSS according 
to T stage (SRFS, p = 0.056; CSS, p = 0.913) (Figure 1B,C).

Survival outcomes according to the cancer subtype were com-
pared in patients with CIS or MIBC, both of which contained 
CIS as the main component. In this cohort, patients with ER/
PR+ and HER2− subtypes showed significantly higher LRFS 
than those with other cancer subtypes (p = 0.0001) (Figure 2A). 
Although SRFS and CSS demonstrated significant differences, 
clinical significance was not established due to limited number 
of events; four and one occurrences, respectively (Figure 2B,C).

We also compared LRs that occurred on the nipple-areolar 
complex (NAC) and the whole breast according to T stage in 
patients who underwent NAC-sparing mastectomy (NSM). The C
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recurrence rate in the NAC was higher in patients with MIBC, 
although not significant (Figure 3A). There was no difference in 
breast recurrence-free survival according to T stage (Figure 3B).

A Cox proportional hazard model was constructed to identify 
the prognostic factors associated with LRFS (Table 3). In uni-
variable analysis, the type of surgery, tumor multiplicity, tumor 
size, pathological T stage, Ki-67, cancer subtype, adjuvant endo-
crine therapy, and adjuvant radiation therapy were significantly 
associated with LR. In the multivariable analysis using these fac-
tors, multiple tumors (hazard ratio (HR) 1.833, 95% confidence 

interval (CI): 1.117–3.008, p = 0.017), high Ki-67 (HR 1.749, 95% 
CI: 1.072–2.855, p = 0.025), ER/PR+ and HER2+ subtype (HR 
1.977, 95% CI: 1.062–3.681, p = 0.032), adjuvant endocrine ther-
apy (HR 0.374, 95% CI: 0.198–0.708, p = 0.003), and adjuvant ra-
diation therapy (HR 0.225, 95% CI: 0.147–0.343, p < 0.0001) were 
identified as prognostic factors for LR.

For MIBC patients, despite concerns about overfitting, the type 
of surgery, tumor multiplicity, tumor size, and adjuvant radi-
ation therapy showed significant association with LR in uni-
variable analysis. In the multivariable analysis, only the type 

FIGURE 1    |    Kaplan–Meier survival curves according to T stage. (A) Local recurrence-free survival MIBC showed significantly poorer LRFS 
compared to T1a and T1c tumors. *p < 0.05; **p < 0.001. (B) Systemic recurrence-free survival. There was no significant difference in SRFS according 
to T stages. (C) Cancer-specific survival. There was no significant difference in CSS according to T stages. CSS, cancer-specific survival; LRFS, local 
recurrence-free survival; SRFS, systemic recurrence-free survival.
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of surgery and tumor multiplicity were identified as significant 
factors (Table S1).

4   |   Discussion

In this study, we compared the prognostic outcomes of patients 
with MIBC with CIS or T1a–c invasive breast cancer. There was 
no difference in SRFS and CSS according to T stage; however, 

patients with MIBC showed poorer LRFS than those with T1a or 
T1c tumors. Additionally, Cox regression analysis revealed that 
tumor multiplicity, Ki-67 index, cancer subtype, adjuvant endo-
crine therapy, and adjuvant radiation therapy were significantly 
associated with LRFS.

MIBC was defined as invasive breast carcinoma with no focus 
more than 0.1 cm in the great dimension throughout the study, 
and all patients with MIBC, regardless of the presence or absence 

FIGURE 2    |    Kaplan–Meier survival curves according to cancer subtype in patients with CIS and MIBC. (A) Local recurrence-free survival. 
Patients with ER/PR+, HER2− subtypes showed significantly higher LRFS compared to patients with other cancer subtypes. **p < 0.001. (B) 
Systemic recurrence-free survival. Systemic recurrences were observed in 4 patients. The difference in SRFS according to cancer subtypes was not 
clinically significant. (C) Cancer-specific survival. Cancer-specific deaths were observed in 1 patient. The difference in CSS according to cancer 
subtypes was not clinically significant. CSS, cancer-specific survival; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; 
LRFS, local recurrence-free survival; PR, progesterone receptor; SRFS, systemic recurrence-free survival.
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of DCIS, were included. Since most MIBC cases are generally 
associated with DCIS, the characteristics of pure MIBC remain 
poorly understood. Therefore, we compared the characteristics 
of patients with pure MIBC to those with MIBC found in DCIS 
(Table S2). In our data, 15 out of 200 patients (7.5%) had pure 
MIBC without a DCIS component. Except for Ki-67 as a contin-
uous variable, no other variables showed significant differences 
between the two groups. Moreover, classifying pure MIBC as 
an independent category raises concerns regarding its clinical 
significance owing to the rarity of the disease. Based on these 
findings, we did not consider the two groups as distinct entities 
and analyzed them within the same category.

The 10-year LRFS rates of the present study were as follows: Tis, 
87.7%; T1mi, 89.2%; T1a, 97.3%; T1b, 77.1%; and T1c, 95.1%. These 
rates differ from the 5-year LRFS rates because of the limited 
number of patients with follow-up periods exceeding 10 years. 
Based on the 5-year LRFS or overall trends, the survival rates 
were in the order of T1a > T1c > T1b > Tis > T1mi. Patients with 
CIS as the main component, such as Tis or T1mi tumors, showed 
a higher LR than those with early invasive cancers. Although 
tumor size generally has a positive relationship with LR, show-
ing a poorer prognosis in breast cancer [11, 15], this study ob-
served an inverse relationship between LRFS and T1b and T1c 
tumors. This result was attributed to the higher administration 
of adjuvant chemotherapy and anti-HER2 therapy in patients 
with T1c tumors (Table 2). However, compared to patients with 
CIS or T1a tumors who did not receive chemotherapy or targeted 
therapy, patients with MIBC still showed a trend of higher LR, 
suggesting the characteristics of the MIBC entity.

While studies on the prognosis of patients with MIBC are lim-
ited and the results are inconsistent, several previous studies 
have shown a higher LR in patients with MIBC than in those 

with DCIS or T1-2 tumors [12, 13, 16]. Goldberg et al. [12] com-
pared the long-term outcomes of patients with MIBC with T1a-
T2 tumors and revealed that the 10-year LR rate, including both 
invasive and noninvasive LR, was higher in those with MIBC 
at 22.6% compared to those with T1a-T2 tumors (6.9%). Shiino 
et al. [13] conducted a meta-analysis regarding the prognosis of 
MIBC and reported significantly shorter disease-free survival 
(DFS) for patients with MIBC compared to those with pure 
DCIS (HR, 1.58; 95% CI: 1.10–2.28; p = 0.01).

Cancer subtype can be one of the factors contributing to the LR 
rate of MIBC. In general, for breast cancer, hormone receptor 
(HR)-positive and HER2-negative tumors are most frequent, 
comprising 68%–87% of tumors, while HR-positive and HER2-
positive tumors, and HR-negative and HER2-positive tumors 
account for approximately 10%–12% and 4%–6% of tumors, 
respectively [3, 17]. However, for MIBC in the present study, 
patients with HR-positive and HER2-negative tumors showed 
a lower proportion (40.0%), and those with HER2-positive tu-
mors, either HR-positive or HR-negative, showed a much higher 
proportion than patients with breast cancer with other T stages. 
Previous studies have reported similar receptor expression in 
MIBC [18–20]. As already well known, survival, both CSS and 
DFS, differs according to cancer subtype in invasive breast 
cancer [21, 22]. Therefore, we compared survival according to 
the cancer subtype among patients with CIS as the main com-
ponent and found a significant difference in LRFS (p = 0.0001) 
(Figure  2). Our results were consistent with previous studies 
which identified the molecular subtype as a prognostic factor 
for CSS or DFS [7, 11, 13, 20]. In some studies, the findings sug-
gest that the benefit of adjuvant chemotherapy varies according 
to the receptor status in patients with MIBC [23, 24]. However, 
further prospective studies are necessary to evaluate treatment 
outcomes and prognosis according to cancer subtype.

FIGURE 3    |    Kaplan–Meier survival curves according to T stage after NAC-sparing mastectomy. (A) NAC recurrence-free survival. There was no 
significant difference in NAC recurrence-free survival according to T stage. (B) Breast recurrence-free survival. There was no significant difference 
in breast recurrence-free survival according to T stage. NAC, nipple-areolar complex.
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TABLE 3    |    Cox proportional hazards model of local recurrence-free survival for total study population.

Characteristics

Univariable Multivariable

HR 95% CI p HR 95% CI p

Menopausal status

Premenopausal 1 (ref)

Postmenopausal 0.790 0.528–1.181 0.2504

Type of surgery

BCS 1 (ref) < 0.0001

TM 3.410 1.633–7.120 0.0011

NSM 4.515 2.902–7.026 < 0.0001

Tumor multiplicity

Single 1 (ref) 1 (ref)

Multiple (≥ 2) 1.977 1.211–3.228 0.0064 1.833 1.117–3.008 0.0166

Tumor sizea 1.276 1.158–1.406 < 0.0001

Pathological T stage

T1mi 1 (ref) 0.0029

Tis 0.628 0.344–1.148 0.1306

T1a 0.276 0.102–0.747 0.0113

T1b 0.536 0.274–1.05 0.0693

T1c 0.342 0.19–0.614 0.0003

Ki-67 (n = 2370)

≤ 14% 1 (ref) 1 (ref)

> 14% 2.101 1.368–3.226 0.0007 1.749 1.072–2.855 0.0253

Subtype (n = 2384)

ER/PR+ HER2− 1 (ref) < 0.0001 1 (ref) 0.0338

ER/PR+ HER2+ 2.538 1.427–4.513 < 0.0001 1.977 1.062–3.681 0.0316

ER/PR− HER2+ 3.088 1.873–5.091 < 0.0001 0.843 0.392–1.816 0.6632

ER/PR− HER2− 1.588 0.827–3.046 0.1644 0.600 0.247–1.455 0.2582

Chemotherapy

No 1 (ref)

Yes 0.737 0.455–1.193 0.2138

Endocrine therapy

No 1 (ref) 1 (ref)

Yes 0.329 0.222–0.487 < 0.0001 0.374 0.198–0.708 0.0025

Anti-HER2 therapy

No 1 (ref)

Yes 0.909 0.422–1.96 0.8083

Radiation therapy

No 1 (ref) 1 (ref)

Yes 0.190 0.128–0.282 < 0.0001 0.225 0.147–0.343 < 0.0001

Note: The p-values that are statistically significant have been highlighted in bold.
Abbreviations: BCS, breast-conserving surgery; CI, confidence interval; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; HR, hazard ratio; 
NSM, nipple-sparing mastectomy; PR, progesterone receptor; ref, reference; TM, total mastectomy.
a Tumor size was measured as the size of the invasive focus in T1a–c tumors, and as the size of the largest lesion, either invasive focus or in situ component, in Tis and 
T1mi tumors.
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Owing to growing interest in cosmesis and oncoplastic surgery, 
NSM has gained wide acceptance as an alternative to standard 
total mastectomy for breast cancer treatment [25]. The oncologic 
safety of NSM has been well established [26, 27]; however, we 
additionally compared recurrence-free survivals according to T 
stage in patients who underwent NSM in our study cohort to 
assess the impact of NSM on the LR rate of MIBC. We found no 
difference in NAC and breast recurrence-free survival accord-
ing to T stage after NSM; therefore, NSM can be considered a 
safe treatment option for patients with MIBC, similar to patients 
with other T stages. Few studies have explored the effect of the 
type of surgery on prognostic outcomes. Several studies have 
compared the clinical outcomes between BCS and mastectomy 
in patients with MIBC and reported no difference in prognos-
tic outcomes according to the type of surgery, especially with 
proper adjuvant treatment [23, 28]. However, owing to the lack 
of research on the safety of NSM compared with total mastec-
tomy in patients with MIBC, additional studies with long-term 
outcomes are required for appropriate treatment guidance.

We also constructed a Cox regression hazard model and identi-
fied multiple tumors, high Ki-67, ER/PR+ and HER2+ subtype, 
adjuvant endocrine therapy, and adjuvant radiation therapy 
as independent prognostic factors. Pathological T stage was a 
significant factor in univariable analysis; however, it was not 
significant in the multivariable analysis. Based on this result, 
factors other than T stage may have a greater impact on LR in 
patients with early stage breast cancer. Additionally, we per-
formed Cox regression analysis specifically for patients with 
MIBC, identifying the type of surgery and tumor multiplicity as 
prognostic factors (Table S1). However, the generalization of this 
finding to other cohorts is limited because of the considerable 
risk of overfitting. In previous studies involving patients with 
MIBC, microinvasion, tumor size, tumor grade, and receptor 
status were identified as prognostic factors for LR [7, 10, 11, 20]. 
Receptor status was consistently found to be a common factor 
in both our study and previous research [7, 11, 20], suggesting a 
significant role for receptor status in LR in patients with MIBC.

This is one of the large-scale studies on the prognostic out-
comes of MIBC conducted in Korea, and has the strength of 
concurrently comparing the survival of patients with MIBC 
with that of patients with CIS and T1 invasive breast cancer. 
The results of this study can provide information on the char-
acteristics and clinical outcomes of MIBC, as well as insights 
into which disease, either CIS or invasive cancer, shares a more 
similar entity in terms of prognosis. However, this study had 
some limitations. First, there was selection bias due to the ret-
rospective nature of the study. The distribution of patients at 
each T stage varied, potentially influencing the outcomes, par-
ticularly in patients with MIBC with a relatively small sample 
size. Additionally, the administered adjuvant treatments were 
not consistent across T stages because patients in this study 
were treated based on current guidelines and clinician discre-
tion; thus, we could not exclude the impact of treatments on 
survival. Second, the median follow-up period was relatively 
short when comparing long-term outcomes. Despite the study 
having a median follow-up period of over 5 years, the incidence 
of events during this period was low, as the study only included 
patients with early stage breast cancer. A follow-up study 
using long-term data (> 10 years) is required for more accurate 

analysis. Finally, the clinicopathological data used for the Cox 
regression analysis in this study were limited. Since the study 
was designed for survival analysis, other pathological factors, 
such as margin status, number of microinvasive foci, lympho-
vascular invasion, CK5/6 expression, and comedo necrosis, 
which have been previously identified as prognostic factors for 
MIBC [13, 19, 29, 30], were not assessed. Further studies ana-
lyzing the association between these factors and LR in patients 
with MIBC are warranted.

5   |   Conclusions

In conclusion, the risk of LR was higher in patients with MIBC 
than in those with small invasive breast cancer, although there 
was no significant difference in the risk of systemic recurrence. 
Therefore, if indicated, adjuvant endocrine and radiation ther-
apies should be administered to prevent undertreatment, and 
proactive follow-up should be conducted to detect LR in patients 
with MIBC.
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