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INTRODUCTION

Breast cancer can recur locoregionally or systemically. Pa-
tients with locoregional recurrence (LRR) as a first event of 
failure have a higher risk of distant metastasis (DM) and poor 
survival compared to patients without LRR [1-3]. Despite treat-
ment, some patients with LRR progress to systemic disease.

Little research has been carried out to determine if chemo-
therapy after surgery for local recurrence would benefit these 
patients. Recent results from the Chemotherapy as Adjuvant 
for Locally Recurrent Breast Cancer (CALOR) study suggest 
that chemotherapy after surgery for locally recurrent breast 
cancer improves both disease-free and overall survival (OS), 
especially in estrogen receptor-negative patients [4]. There-
fore, it is important to determine which subgroup of patients 
will benefit from cytotoxic chemotherapy following LRR.

In general, to predict which patients will benefit from che-
motherapy, their risk of DM should also be considered. How-
ever, few studies have investigated factors associated with a 
high risk of DM in patients with LRR.

In this study, we aimed to investigate the factors associated 
with DM and survival outcomes of patients with LRR. This 
analysis could help to select patients who require close monitor-
ing or aggressive treatment following LRR.
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Purpose: To decide the optimal treatment for breast cancer pa-
tients with locoregional recurrence (LRR), it is important to de-
termine which group has the highest risk of subsequent distant 
metastasis (DM). We aimed to investigate the factors associated 
with DM in patients with LRR. Methods: We reviewed the data 
of 208 patients with LRR as the first event after primary surgery 
for breast cancer at our institution between 1997 and 2010, to 
identify significant factors associated with DM. Subsequently, 
Kaplan-Meier curves and the Cox regression method were used 
to analyze the correlation between clinical factors and survival. 
Results: DM occurred in 33.2% (68/208) of LRR patients. The 
median DM-free interval was 23 months. Some clinical factors 
were associated with DM in univariate analysis, including the 
type of primary surgery (p=0.026), tumor size (p=0.005), nodal 
status (p=0.011), and administration of initial adjuvant chemo-

therapy (p=0.001). In addition, regional rather than local recur-
rence and a disease-free interval (DFI; duration between primary 
surgery and LRR) ≤30 months were also significant (p<0.001 
for both). However, only a shorter DFI reached significance in 
multiple logistic regression analysis. Cox regression analysis of 
DM-free survival showed that both a shorter DFI and regional 
recurrence were significant factors with hazard ratios of 2.1 
(95% confidence interval [CI], 1.21–3.65) and 1.85 (95% CI, 
1.04–3.28), respectively. Conclusion: DFI was the most impor-
tant factor associated with subsequent DM in patients with LRR 
as a first event of failure.
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METHODS

Patients and data collection
Of patients who underwent surgery for breast cancer at 

Seoul National University Hospital Breast Care Center be-
tween January 1995 and December 2010, 208 had LRR as a 
first event of failure after initial treatment. Ipsilateral breast or 
chest wall recurrence was regarded as local recurrence, and 
recurrence in the ipsilateral axilla, supraclavicular, or isolated 
internal mammary node as regional recurrence. Patients with 
contralateral breast recurrence, distant recurrence before LRR, 
or simultaneous DM and LRR were excluded. Electronic 
medical records were reviewed, and the patients’ clinical and 
pathological data were collected including the patient’s age, 
initial tumor stage, immunohistochemical results, initial treat-
ment, type of LRR, and time to LRR. To assess tumor stage, 
staging guidelines from the America Joint Committee on 
Cancer, seventh edition, were used. Magnetic resonance im-
aging, bone scintigraphy, and computed tomography were 
used to detect DM. Biopsies were carried out on some of the 
metastatic lesions. To analyze the relationship between clinical 
factors and survival outcomes, dates of local recurrence, meta-
stasis, and death were also collected. Hormone receptor status, 
human epidermal growth factor receptor 2 (HER2) overex-
pression, and Ki-67 levels were analyzed by immunohisto-
chemistry. Tumor cells with ≥ 10% estrogen and progesterone 
receptor staining were regarded as positive. For HER2 overex-
pression analysis, cells with < 10%, 10–30% or > 30% staining 
were considered negative, indeterminate, or positive, respec-
tively.

When HER2 immunohistochemistry results were reported 
as indeterminate, additional fluorescence in situ hybridization 
tests were performed. DM-free survival (DMFS) was defined 
as the duration between primary local recurrence and DM. 
OS was defined as the period from cancer diagnosis to death, 
including cancer-related death or death from other causes. 
Close resection margins implied that the tumor was ≤ 2 mm 
from the resection margin. This study was recognized by the 
Seoul National University Institutional Review Board (IRB 
number: 1409-100-601).

Statistical analysis
The chi-square test was used for univariate analysis of the 

association between different factors. Multiple logistic regres-
sion analysis was used for multivariate analysis. Kaplan-Meier 
survival curves with the log-rank test and the Cox regression 
method were used to analyze the relationship between risk 
factors and survival outcomes. Results with p< 0.05 were re-
garded statistically significant. SPSS Statistics, version 21 (IBM 

Corp., Armonk, USA) was used for all statistical analyses.

RESULTS

The patients’ median age at the time of primary breast can-
cer diagnosis was 45.8 years (range, 21–77 years). The median 
follow-up duration was 71 months (range, 6–229 months). Of 
208 LRR patients, local recurrence occurred in 56.3% (117/ 
208) and regional recurrence in 43.8% (91/208). Of these, 33% 
(69/208) progressed to systemic disease during the follow-up 
period. The median interval between initial surgery and LRR, 
defined as the disease-free interval (DFI), was 30 months 
(range, 1–204 months). The median interval between LRR 
and subsequent DM, defined as the DM-free interval, was 23 
months (range, 0–167 months).

Table 1 shows the factors associated with DM in patients 
with LRR. Initial tumor size (≤ 2 cm vs. > 2 cm), nodal status 
(negative vs. positive), and tumor stage (stage I vs. stage II vs. 
stage III) were associated with DM in univariate analysis 
(p= 0.005, p= 0.004, and p= 0.011, respectively). The type of 
surgery (breast-conserving surgery vs. mastectomy), adminis-
tration of adjuvant chemotherapy (no vs. yes), type of LRR 
(local vs. regional), and DFI (≤ 30 months vs. > 30 months) 
were also associated with DM in univariate analysis (p= 0.026, 
p = 0.001, p < 0.001, and p < 0.001, respectively). However, 
hormone receptor status, HER2 status, and Ki-67 levels were 
revealed to be nonsignificant factors in this analysis. Multi-
variate analysis was performed on factors found to be significant 
in univariate analysis, and only DFI remained a significant 
risk factor associated with DM (odds ratio [OR], 4.78; 95% 
confidence interval [CI], 1.75–13.02).

In survival analysis, there was a significant difference in 
DMFS and OS according to administration of adjuvant chemo-
therapy, tumor size, nodal status, overall tumor stage, type of 
LRR, and DFI (Figures 1, 2). Of these factors, a short DFI 
(≤ 30 months) and regional rather than local recurrence were 
significant risk factors associated with a reduced DMFS in 
Cox regression analysis (hazard ratio [HR], 2.10; 95% CI, 
1.21–3.65 and HR, 1.85; 95% CI, 1.04–3.28, respectively). Pa-
tients with short or long DFIs had 5-year DMFS rates of 
43.0%± 6.4% or 71.4%± 5.9%, respectively. The 5-year DMFS 
rates for patients with regional or local recurrence were 
39.1% ± 6.9% or 70.3% ± 5.4%, respectively. In addition, a 
short DFI and positive lymph node metastasis were signifi-
cantly associated with a reduced OS (HR, 6.96; 95% CI, 3.69–
13.12 and HR, 2.20; 95% CI, 1.19–4.07, respectively). Patients 
with short or long DFIs had 5-year OS rates of 52.0%± 5.2% 
or 96.8%± 1.8%, respectively. The 5-year OS rate for patients 
with positive or negative lymph nodes were 61.2%± 4.8% or 
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Table 1. Analysis for characteristic of primary tumor and its treatment associated with subsequent distant metastasis in patients with locoregional 
recurrences 

Characteristic

Distant metastasis Univariate analysis Multivariate analysis

No
No.(%)

Yes
No.(%)

p-value p-value OR (95% CI, range)

Age (yr) 0.299 0.562 1.50 (0.38–5.84)

   <35 19 (76.0) 6 (24.0)
   ≥35 120 (65.6) 63 (34.4)
Operation type 0.026 0.719 1.20 (0.44–3.33)
   BCS 71 (74.7) 24 (25.3)
   Mastectomy 68 (60.2) 45 (39.8)
Adjuvant chemotherapy 0.001 0.123 3.24 (0.73–14.48)
   Yes 105 (62.5) 63 (37.5)
   No 34 (89.5) 4 (10.5)
Adjuvant radiotherapy 0.623 0.512 1.38 (0.53–3.60)
   Yes 69 (68.3) 32 (31.7)
   No 69 (65.1) 37 (34.9)
Adjuvant hormone therapy 0.284 0.092 3.17 (0.83–12.15)
   Yes 44 (62.0) 27 (38.0)
   No 95 (69.3) 42 (30.7)
Tumor size (cm) 0.005 0.592 1.33 (0.14–3.70)
   ≤2 60 (77.9) 17 (22.1)
   >2 74 (58.7) 52 (41.3)
Lymph node 0.004 0.761 1.16 (0.45–2.95)
   Negative 76 (76.8) 23 (23.2)
   Positive 63 (57.8) 46 (42.2)
Stage 0.011
   I 46 (82.1) 10 (17.9)
   II 64 (62.1) 39 (37.9)
   III 26 (56.5) 20 (43.5)
Histologic grade 0.145 0.059 2.53 (0.97–6.64)
   Low (grade 1, 2) 40 (59.7) 27 (40.3)
   High (grade 3)   89 (70.1) 38 (29.9)
Close resection margin 0.362 0.688 1.21 (0.48–3.00)
   Yes 34 (72.3) 13 (27.7)
   No 105 (65.2) 34 (34.8)
Estrogen receptor 0.847 0.993 1.01 (0.30–3.38)
   Negative 52 (65.0) 28 (35.0)
   Positive 71 (66.4) 36 (33.6)
Progesterone receptor 0.261 0.166 0.43 (0.13–1.43)
   Negative 45 (71.4) 18 (28.6)
   Positive 79 (63.2) 46 (36.8)
HER2 0.459 0.567 1.32 (0.51–3.45)
   Negative 80 (63.5) 46 (36.5)
   Positive 32 (69.6) 14 (30.4)
Ki-67 (%) 0.609 0.416 1.45 (0.59–3.52)
   ≥10 48 (65.8) 25 (34.2)
   <10 66 (69.5) 29 (30.5)
Disease-free interval (mo) <0.001 0.002 4.78 (1.75–13.02)
   >30 79 (80.6) 19 (19.4)
   ≤30 60 (54.5) 50 (45.5)
Type of recurrence <0.001 0.183 1.87 (0.74–4.71)
   Local 90 (76.9) 27 (23.1)

   Regional 49 (53.8) 42 (46.2)

OR=odds ratio; CI=confidence interval; BCS=breast-conserving surgery; HER2=human epidermal growth factor receptor 2.
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Figure 1. Kaplan-Meier analysis of distant metastasis-free survival (DMFS) in patients with locoregional recurrence (LRR). There was a significant dif-
ference in DMFS according to stage (A), tumor size (B), nodal status (C), administration of adjuvant chemotherapy (D), type of LRR (E), and disease-
free interval (DFI) (F).  
LN= lymph node.
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89.0%± 3.3%, respectively (Table 2).

DISCUSSION

This study mainly examined the factors associated with DM 
and survival outcomes in patients with LRR. Several clinical 
factors have been shown to be associated with disease pro-
gression and poor survival rates in breast cancer patients, such 
as patient’s age, LRR, breast cancer subtype, initial tumor 
stage, histologic and nuclear grade, Ki-67 levels, HER2 and 
hormone receptor status [1,5-11]. In our study, some clinical 
factors were associated with DM in patients with LRR in uni-
variate analysis.

Of the factors associated with initial tumor stage, initial tu-
mor size and nodal status, surgery type, administration of ad-
juvant chemotherapy, and type of LRR were not associated 
with DM in multivariate analysis. Because patients with high-
er-stage disease are more likely to undergo mastectomy or ad-
juvant chemotherapy, we can think that these factors influ-
ence each other. In multivariate analysis, only DFI remained a 
significant factor. Patients with a short DFI (≤ 30 months) ex-
perienced more DM than patients with a long DFI (OR, 4.78; 
95% CI, 1.75–13.02). This result shows that DFI is the most 
important factor associated with DM in patients with LRR.

Next, we analyzed the factors associated with survival out-
come in patients with LRR. Previous studies have reported 
that initial local treatment (breast-conserving surgery vs. mas-
tectomy), pathologic T-stage, LRR site (local vs. regional), and 
DFI were significant prognostic factors for DMFS and OS in 
patients with LRR [12-14]. In addition, studies examining the 
timing of local recurrence have shown that patients with early 
local recurrence have a worse outcome compared to those 
with late local recurrence [15-18]. In our study, the DFI and 
LRR site were prognostic factors associated with DMFS. A 
short DFI and positive initial lymph node status were associ-
ated with a worse OS. These results show that early LRR is a 
risk factor for DM and a short DFI is a prognostic factor for 
patients with LRR.

Early local or regional recurrence is thought to be due to 

rapid cell proliferation, and may explain the association be-
tween a short DFI and poor survival [19]. Courdi et al. [18,19] 
reported that early local recurrence was associated with high-
grade tumors and a negative hormone receptor status. A high 
tumor grade and negative estrogen receptor status were sig-
nificantly associated with a high percentage of S-phase cells as 
determined by the labeling index. In addition, late recurrences 
with a high mitotic count have the same poor prognosis as 
early recurrences [20]. However, in our study, initial tumor 
grade and hormone receptor status were not significantly as-
sociated with DM in LRR patients. In addition, Ki-67, a mark-
er of cell proliferation, was not associated with DMFS.

There is some debate as to whether a late recurrence might 
be caused by a new primary lesion, thus, the prognosis is rela-
tively better than if a true recurrence [21,22]. However, it was 
impossible to distinguish clearly between a new primary tu-
mor and true recurrence in this study because the biology of 
the recurrent tumor was not determined in most of the pa-
tients. To identify the clonal relationship between LRR and 
the primary tumor, more research is required.

In our study, regional or local recurrence were not signifi-
cant prognostic factors for OS, but were for DMFS. Isolated 
regional nodal recurrence without simultaneous local or dis-
tant recurrence is uncommon. The incidence of isolated nodal 
recurrence in patients who received breast-conserving treat-
ment is approximately 1%–5.4% [23,24]. However, patients 
with regional recurrence are known to have a poorer progno-
sis than patients with isolated local recurrence [25,26]. There-
fore, it is necessary to consider more aggressive salvage ther-
apy for regional recurrence.

It has been shown in previous studies that breast-conserv-
ing surgery followed by radiotherapy results in a similar OS or 
disease-free survival compared with mastectomy for primary 
breast cancer [27,28]. However, several studies have reported 
that patients with LRR who underwent breast-conserving 
therapy for a primary tumor have more favorable outcomes 
than those who underwent mastectomy. Data on the survival 
outcome of patients with LRR according to type of primary 
local treatment are still controversial [12,21,29,30]. Multi-

Table 2. Factors associated with survival outcomes in patients with locoregional recurrence

Variable
DMFS OS

p-value HR (95% CI) p-value HR (95% CI)

Adjuvant chemotherapy (yes vs. no) 0.060 0.48 (0.27–0.83) 0.079 0.14 (0.08–0.27)
DFI (≤30 mo vs. >30 mo) 0.008 2.10 (1.21–3.65) <0.001 6.96 (3.69–13.12)
Type of LRR (regional vs. local) 0.036 1.85 (1.04–3.28) 0.808 1.07 (0.62–1.86)
Tumor size (>2 cm vs. ≤2 cm) 0.723 1.12 (0.60–2.10) 0.240 1.49 (0.77–2.90)
Nodal status (positive vs. negative) 0.314 1.37 (0.74–2.50) 0.012 2.20 (1.19–4.07)

DMFS=distant metastasis-free survival; OS=overall survival; HR=hazard ratio; CI=confidence interval; DFI=disease-free interval; LRR= locoregional recurrence.
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variate analysis in our study showed that the type of surgery 
used for the primary tumor was not associated with DM, 
DMFS, or OS (p= 0.716, p= 0.562, or p= 0.963, respectively).

Adjuvant chemotherapy reduces the risk of recurrence and 
death in patients with primary breast cancer. However, little 
research has been carried out to determine if chemotherapy 
after surgery for local recurrence would benefit patients. Al-
though recent results from the CALOR study showed that 
chemotherapy after surgery for local recurrence significantly 
increased disease-free survival and OS, particularly in estro-
gen receptor-negative patients, the appropriate chemotherapy 
for breast cancer LRR patients is still a contentious issue. In 
general, to predict which patients will benefit from chemo-
therapy, their risk of DM should also be considered. The in-
terval from primary surgery to LRR was a significant factor 
associated with the reduction in the risk of disease-free sur-
vival in CALOR study [4]. DFI was the most important factor 
associated with DM and survival outcomes in patients with 
LRR in our study. Therefore, we can hypothesize that chemo-
therapy will be more effective in patients with a short DFI. Pa-
tients in our study received various treatment modalities after 
LRR, such as surgery, radiotherapy, chemotherapy, and hor-
mone therapy. However, unfortunately we were unable to ana-
lyze survival outcomes according to the treatment modality 
used because there was too much variation. Furthermore, as 
the clinical data were collected retrospectively, we were unable 
to determine why a particular modality was chosen for each 
patient. More studies are required to ascertain which sub-
group of patients with LRR will benefit from chemotherapy in 
the future.

Our study involved a relatively large number of LRR pa-
tients with a long follow-up period. However, there were also 
some imitations. It was a retrospective study and there were 
missing data such as hormone receptor and HER2 status, and 
Ki-67 levels for some patients. A future prospective study 
could be designed to extend the results of our study. 

In conclusion, DFI was the most significant factor associat-
ed with DM and survival outcome in patients with initial LRR 
after curative resection for breast cancer. Therefore, we should 
carefully monitor patients with LRR who have a short DFI for 
metastasis. Furthermore, it is necessary to consider more ag-
gressive salvage treatment for LRR patients with a short DFI, 
regional recurrence, and an initial positive lymph node status.
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