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Purpose

This study compared the clinical outcomes of T1-2N1 breast cancer patients with and

without postmastectomy radiotherapy (PMRT). Risk factors for loco-regional recur-

rence (LRR) were identified in order to define a subgroup of patients who might 

benefit from PMRT.

Materials and Methods

Of 110 T1-2N1 breast cancer patients who underwent mastectomy from January

1994 through December 2009, 32 patients underwent PMRT and 78 patients did

not. Treatment outcomes and risk factors for LRR were analyzed.

Results

The 5- and 10-year LRR rates were both 6.2% in the PMRT group, and 10.4% and

14.6% in the no-PMRT group (p=0.336). In addition, no significant differences in 

distant metastasis-free survival (DMFS) or overall survival (OS) were observed 

between patients receiving and not receiving PMRT. In multivariate analysis, factors

associated with higher LRR rates included grade 3 disease, extracapsular extension

(ECE), and triple negative subtype. Patients who had one or more risk factors for LRR

were defined as a high-risk patient group. In the high-risk group, both 5- and 10-year

LRR rates for patients who underwent PMRT was 18.2%, and  LRR rates of 21.4% at

five years and 36.6% at 10 years were observed for patients who did not undergo

PMRT (p=0.069). 

Conclusion

PMRT in T1-2N1 breast cancer patients should be considered according to several

prognostic factors in addition to T and N stage. Findings of our study indicated that

PMRT did not improve LRR, DMFS, or OS in T1-2N1 breast cancer patients. However,

in a subgroup of patients with grade 3 disease, ECE, or triple negative subtype, PMRT

might be beneficial.
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Which Patients Might Benefit from Postmastectomy Radiotherapy in
Breast Cancer Patients with T1-2 Tumor and 1-3 Axillary Lymph 
Nodes Metastasis?

Introduction

Randomized clinical trials and meta-analyses have shown

that postmastectomy radiotherapy (PMRT) reduces the risk

of loco-regional recurrence (LRR) and improves survival of

high-risk breast cancer patients with metastasis in four or

more axillary lymph nodes, or with tumors＞5 cm in diam-

eter [1-4]. However, PMRT for intermediate-risk breast 

cancer patients with metastasis in one to three axillary lymph

nodes and with tumors≤5 cm is a highly controversial issue

in breast cancer management [5-7]. 

Stage T1-2N1 breast cancer encompasses a heterogeneous

population of tumors characterized by several prognostic

clinical, pathological, and molecular factors [8,9]. Therefore,

the use of PMRT for patients with T1-2N1 breast cancer could

be guided by several prognostic factors rather than by T and

N stage only. Some studies have reported that LRR and 

survival rates of T1-2N1 breast cancer patients treated with

radical mastectomy are dependent on several prognostic 
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factors other than T and N stage; these studies suggest that a

subgroup of T1-2N1 breast cancer patients might be at 

particularly high risk of LRR and might benefit from PMRT

[8,10,11]. However, no consensus can be drawn from these

studies.

In this retrospective study, we compared the clinical 

outcomes of T1-2N1 breast cancer patients with and without

PMRT. In addition, we also identified risk factors for LRR in

order to define a subgroup of patients who might benefit

from PMRT.

Materials and Methods

Eligibility criteria for this study were histological diagnosis

of unilateral breast invasive ductal carcinoma, no other 

concomitant malignant disease, pathological tumor size≤5

cm and metastasis in 1-3 axillary lymph nodes, no tumor

invasion of the skin, no metastasis in the ipsilateral internal

mammary or supraclavicular lymph nodes or distant sites at

the time of diagnosis, completion of modified radical 

mastectomy (MRM), no previous breast cancer, no neoadju-

vant chemotherapy, and a follow-up period of more than

two years after MRM. Tumor stage was based on the 7th

American Joint Committee on Cancer (AJCC) staging system.

Histologic type and grading followed the World Health 

Organization (WHO) classification. At our institution, 110

breast cancer patients met the eligibility criteria from January

1994 through December 2009, and were enrolled in this

study. Institutional Review Board approval was obtained for

the retrospective review and analysis of patient data. 

All patients underwent MRM. If the surgical margins were

not free from disease, re-excision was performed in order to

achieve disease-free surgical margins. All patients under-

went axillary lymph node dissection. In some patients, axil-

lary lymph node dissection was performed after sentinel

lymph node biopsy. The extent of axillary lymph node 

dissection was usually confined to level I and II nodes. In

cases of suspected level II or III nodal involvement, dissec-

tion was extended to level III. 

After explaining the benefits and risks of PMRT to each 

patient, PMRT was administered at the discretion of the 

radiation oncologist, taking into account the patients’ pref-

erence. There was no other factor that interfered with the 

decision regarding whether to use PMRT or not. Radiotherpy

was delivered using a 6-MV photon beam to the chest wall.

With a schedule of 2 Gy per fraction and five fractions

weekly, the chest wall was treated with tangential fields to

46 Gy. All patients also received an electron boost to the

tumor bed, with a median dose of 10 Gy (range, 10 to 16 Gy).

Regional nodal irradiation was not implemented. 

All patients underwent systemic chemotherapy. Decisions

regarding the chemotherapy regimen were individualized

by the medical oncologist. Regimens included doxorubicin,

cyclophosphamide (AC); fluorouracil, doxorubicin, and 

cyclophosphamide (FAC); docetaxel, doxorubicin, and 

cyclophosphamide (TAC); cyclophosphamide, methotrexate,

and fluorouracil (CMF); or cyclophosphamide, epirubicin,

and fluorouracil (CEF). All patients with positive estrogen

receptor (ER) or progesterone receptor (PR) received adju-

vant hormone therapy with tamoxifen or aromatase 

inhibitors. 

All patient records included ER, PR, and human epidermal

growth factor receptor-2 (HER2) status. Patients were classi-

fied according to receptor status: luminal (ER- or PR-posi-

tive), triple negative (ER-, PR-, HER2-negative), and HER2-

positive (ER-, PR-negative, and HER2-positive). ER and PR

status was determined by immunohistochemistry (IHC)

staining. Positive HER2 status was determined using either

IHC 3+ staining or amplification on fluorescence in situ

hybridization. 

The primary endpoint of this study was LRR, and the 

secondary endpoints were distant metastasis-free survival

(DMFS) and overall survival (OS). LRR was defined as any

tumor recurrence in the chest wall and/or ipsilateral axillary,

supraclavicular, or internal mammary lymph nodes. Any 

recurrence outside these areas was defined as distant metas-

tasis. All recurrences were diagnosed by either clinical or 

radiologic examination, as well as histologic confirmation,

when possible.

To evaluate the impact of PMRT, patients were divided

into two groups: 32 patients who underwent PMRT (PMRT

group) and 78 patients who did not undergo PMRT 

(no-PMRT group). For identification of risk factors for LRR,

the following parameters were included in the analysis: age,

tumor location, histologic grade, T stage, number of positive

axillary lymph nodes, number of dissected axillary lymph

nodes, percentage of positive axillary lymph nodes, lympho-

vascular invasion (LVI), extracapsular extension (ECE), 

surgical resection margin, molecular subtype, regimen of

chemotherapy, hormone therapy, and targeted therapy

(trastuzumab). 

The distribution patterns of clinical, pathological, and 

molecular factors of the PMRT group and no-PMRT group

were compared by chi-square test. Actuarial recurrence and

survival rates were estimated using the Kaplan-Meier

method, and comparisons among groups were performed

using log-rank tests. The Cox proportional hazard regression

model was used in performance of multivariate analysis.

Elapsed time was calculated from the date of surgery to the

date of recurrence recognition, death, or final follow-up visit.

All tests were two-sided and p＜0.05 were considered statis-
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Table 1. Comparisons of characteristics of patients with and without PMRT

Characteristic
No. (%)

p-value
No-PMRT group (n=78) PMRT group (n=32)

Median age (range, yr) 49.5 (34.0-75.5) 46.8 (32.4-68.9)

≤50 42 (53.8) 23 (71.8) 0.081

＞50 36 (46.2) 9 (28.2)

Tumor location

Right 42 (53.8) 11 (34.4) 0.083

Left 36 (46.2) 21 (65.6)

Medial 52 (66.7) 25 (78.1) 0.234

Lateral 14 (17.9) 4 (12.5)

Center 12 (15.4) 3 (9.4)

Grade

1 13 (16.7) 4 (12.5) 0.553

2 46 (58.9) 22 (68.7)

3 19 (24.4) 6 (18.8)

T stage

1 28 (35.9) 15 (46.9) 0.298

2 50 (64.1) 17 (53.1)

No. of positive nodes

1 38 (48.7) 16 (50.0) 0.903

2 28 (35.9) 11 (34.4)

3 12 (15.4) 5 (15.6)

Median no. of dissected nodes (range) 16 (4-38) 16 (6-28)

≤15 37 (47.4) 16 (50.0) 0.807

＞15 41 (52.6) 16 (50.0)

Median percentage of positive nodes (range, %) 11.8 (2.6-50.0) 8.3 (4.5-33.3)

≤10 36 (46.2) 20 (62.5) 0.119

＞10 42 (53.8) 12 (37.5)

Lymphovascular invasion

Yes 12 (15.4) 3 (9.4) 0.125

No 66 (84.6) 29 (90.6)

Extracapsular extension

Yes 10 (12.9) 3 (9.4) 0.611

No 68 (87.1) 29 (90.6)

Resection margin (mm)

≤5 18 (23.1) 15 (46.9) 0.013

＞5 60 (76.9) 17 (53.1)

Hormone receptor status

Positive 61 (78.2) 25 (78.1) 0.993

Negative 17 (21.8) 7 (21.9)

HER2 status

Positive 22 (28.2) 11 (34.4) 0.456

Negative 56 (71.8) 21 (65.6)

Molecular subtypes

Luminal 61 (78.2) 25 (78.1) 0.217

Triple negative 8 (10.3) 6 (18.7)

HER2-positive 9 (11.5) 1 (3.2)

Regimen of chemotherapy

Adriamycin-based 61 (78.2) 26 (81.3) 0.691

Non-adriamycin-based 17 (21.8) 6 (18.7)
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tically significant. All analyses were performed using SPSS

ver. 18.0 (SPSS Inc., Chicago, IL). 

Results

1. Patient characteristics

The median age of patients was 48.6 years (range, 32.4 to

75.5 years). All patients had invasive ductal carcinoma. The

tumor histologic grade was 1 in 17 (15.5%) patients, 2 in 68

(61.8%) patients, and 3 in 25 (22.7%) patients. The median

number of dissected axillary lymph nodes was 16 (range, 4

to 38) and the median percentage of positive axillary lymph

nodes was 10.0% (range, 2.6 to 50.0%). The T stage was 1 in

43 patients (39.1%) and 2 in 67 patients (60.9%). All patients

had surgical resection margins free from disease. The most

commonly used adjuvant chemotherapy regimen was AC

(doxorubicin 60 mg/m2 on day 1 and cyclophosphamide 600

mg/m2 on day 1, cycled every 21 days for four cycles). AC

chemotherapy was given to 77 (70.0%) patients, CMF to 17

(15.5%) patients, FAC to six (5.5%) patients, CEF to five

(4.5%) patients, and TAC to five (4.5%) patients. Among the

patients, 86 (78.2%) patients showed positive immunoreac-

tivity for ER or PR, and 34 (30.9%) were positive for HER2.

Based on this result, 86 (78.2%), 14 (12.7%), and 10 (9.1%) 

patients were classified into the luminal, triple negative, and

HER2-positive groups, respectively. The median follow-up

duration for all patients was 7.0 years (range, 1.8 to 20.0

years). 

Among the patients, 32 (29.1%) underwent PMRT and 78

(70.9%) did not. A summary of patient and tumor character-

istics from the PMRT and no-PMRT groups is shown in Table

1. Compared with the no-PMRT group, more patients in the

PMRT group had surgical resection margins ≤5 mm. 

However, no significant difference in other characteristics

was noted between the two groups.

2. Recurrence and survival

In the whole patients, 12 (10.9%) experienced LRR. Of

these 12 patients, six experienced concomitant chest wall and

regional lymph node recurrence, and the remaining six 

experienced regional lymph node recurrence. No isolated

chest wall recurrence was found. In addition, of the 12 

patients who developed LRR, 11 experienced concomitant

distant metastasis. The median duration from surgery to LRR

was 2.4 years (range, 0.6 to 7.9 years). Actuarial LRR rates

were 9.2% at five years and 12.3% at 10 years. Two patients

(6.2%) in the PMRT group and 10 patients (12.8%) in the no-

PMRT group developed LRR. The 5- and 10-year actuarial

LRR rates were both 6.2% in the PMRT group, and 10.4% at

five years and 14.6% at 10 years in the no-PMRT group

Table 1. Continued

Characteristic
No. (%)

p-value
No-PMRT group (n=78) PMRT group (n=32)

Hormone therapy

Yes 61 (78.2) 25 (78.1) 0.993

No 17 (21.8) 7 (21.9)

Trastuzumab therapy

Yes 6 (7.7) 2 (6.3) 0.791

No 72 (92.3) 30 (93.7)

PMRT, postmastectomy radiotherapy; HER2, human epidermal growth factor receptor-2.
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Fig. 1. Loco-regional recurrence for patients who received

or did not receive postmastectomy radiotherapy (p=0.336).

Differences between the two patient groups were not 

significant. PMRT, postmastectomy radiotherapy.
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(p=0.336) (Fig. 1). No significant difference in terms of LRR

was observed between patients receiving and not receiving

PMRT. 

In the whole patients, 17 (15.5%) developed distant metas-

tasis. The median duration from surgery to distant metastasis

was 2.8 years (range, 0.9 to 8.4 years). DMFS rates were 88.8%

at five years and 82.8% at 10 years. Four (12.5%) patients in

the PMRT group and 13 (16.7%) patients in the no-PMRT

group developed metastasis. The 5- and 10-year DMFS rates

were both 87.0% in the PMRT group, and 88.4% at five years

and 81.3% at 10 years in the no-PMRT group (p=0.681) (Fig.

2). No significant difference in terms of DMFS were observed

between patients receiving or not receiving PMRT.

For all patients, the 5- and 10-year OS rates were 91.1% and

83.4%. During the follow-up period, 97 patients (88.2%) 

survived. OS rates were 93.1% at five years and 82.1% at 10

years in the PMRT group, and 90.3% at five years and 84.2%

at 10 years in the no-PMRT group (p=0.824) (Fig. 3). No 

significant difference in terms of OS were observed between

patients receiving or not receiving PMRT.

3. Risk factors for LRR

Risk factors for LRR were analyzed for all patients. In 

univariate analysis, factors associated with LRR were histo-

logic grade (p＜0.001), LVI (p=0.001), and ECE (p＜0.001). In

multivariate analysis, histologic grade (hazard ratio, 6.074;
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Fig. 2. Distant metastasis-free survival for patients who

received or did not receive postmastectomy radiotherapy

(p=0.681). Differences between the two patient groups

were not significant. PMRT, postmastectomy radiother-

apy.
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Fig. 3. Overall survival for patients who received or did

not receive postmastectomy radiotherapy (p=0.824). 

Differences between the two patient groups were not 

significant. PMRT, postmastectomy radiotherapy.
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Fig. 4. Loco-regional recurrence according to molecular

subtypes. The 5- and 10-year actuarial loco-regional recur-

rence rates were 8.2% and 10.5% in the luminal subtype,

10% and 10% in the HER2-positive subtype, and 14.3%

and 28.6% in the triple negative subtype. In multivariate

analysis, patients who had the triple negative subtype

showed a significantly higher loco-regional recurrence

rate (hazard ratio, 4.365; 95% confidence interval, 8.365 to

14.760; p=0.030). HER2, human epidermal growth factor

receptor-2.
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95% confidence interval, 1.524 to 40.140; p=0.014) and ECE

(hazard ratio, 11.756; 95% confidence interval, 2.956 to 53.359;

p=0.001) remained significant factors for LRR, and molecular

subtypes (hazard ratio, 4.365; 95% confidence interval, 8.365

to 14.760; p=0.030) were also found to show a significant 

association with LRR (Table 2, Fig. 4). Histologic grade 3 

disease, positive ECE, and triple negative subtype showed

an association with a higher LRR rate.

Of all patients, 39 had one or more risk factors for LRR that

remained significant in multivariate analysis; these patients

were defined as a high-risk patient group. In the high-risk

group, 11 (28.2%) patients underwent PMRT and 28 (71.8%)

did not. In the high-risk patient group, actuarial LRR rates

for patients who underwent PMRT were 18.2% at both five

and 10 years. Actuarial LRR rates for patients who did not

undergo PMRT were 21.4% at five years and 36.6% at 10

years (p=0.069) (Fig. 5). Lower LRR rates were observed for

patients who underwent PMRT, compared to those who did

not undergo PMRT. However, this difference was not statis-

tically significant.

Discussion

The value of PMRT in women with metastasis in 1-3 axil-

lary lymph nodes and with tumors≤5 cm remains uncertain.

Table 2. Analysis of risk factors for loco-regional recurrence (LRR)

Variable 5-Year LRR rate (%)
p-value

Univariate analysis Multivariate analysis

Age (years)

≤50 vs.＞50 11.0 vs. 6.7 0.262 0.187

Tumor location

Right vs. left 9.5 vs. 8.8 0.959 0.867

Medial vs. lateral or center 11.8 vs. 3.2 0.093 0.392

Histologic grade

1-2 vs. 3 3.7 vs. 28.0 ＜0.001 0.014

T stage

1 vs. 2 4.6 vs. 12.5 0.099 0.152

No. of positive nodes

1 vs. 2-3 7.4 vs. 10.8 0.260 0.602

No. of dissected nodes

≤15 vs.＞15 13.2 vs. 5.4 0.062 0.722

Percentage of positive nodes (%)

≤10 vs.＞10 7.2 vs. 11.1 0.215 0.558

Lymphovascular invasion

Yes vs. no 19.4 vs. 5.2 0.001 0.285

Extracapsular extension

Yes vs. no 46.2 vs. 4.2 ＜0.001 0.001

Resection margin (mm)

≤5 vs.＞5 9.1 vs. 9.2 0.688 0.701

Molecular subtypes

Luminal vs. triple negative 8.2 vs. 14.3 vs. 10.0 0.338 0.030

vs. HER2-positive

Regimen of chemotherapy

Adriamycin-based vs. 6.4 vs. 8.7 0.162 0.733

non-adriamycin-based

Hormone therapy

Yes vs. no 8.9 vs. 10.5 0.382 0.125

Trastuzumab therapy

Yes vs. no 12.5 vs. 8.9 0.828 0.757

HER2, human epidermal growth factor receptor-2.
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Several studies have reported on the value of PMRT in 

reducing LRR and mortality in intermediate-risk breast 

cancer patients, however, results have been inconsistent.

Some studies have reported decreased LRR and survival

benefit with PMRT [2,12-15], whereas others reported no

benefit with PMRT [1,16-19]. In our study, we compared

LRR, DMFS, and OS of T1-2N1 breast cancer patients with

(32 patients) and without PMRT (78 patients). In the PMRT

group, the 5- and 10-year actuarial LRR rates were both 6.2%,

and, in the no-PMRT group, the rates were 10.4% and 14.6%,

respectively. No significant difference was observed between

these two patient groups (p=0.336). In addition, in terms of

DMFS and OS, no significant differences were observed 

between patients receiving and not receiving PMRT. On the

other hand, in the subgroup analysis of the Danish Breast

Cancer Cooperative Group 82b&c randomized trials, Over-

gaard et al. [13] reported that PMRT significantly reduced

the 15-year LRR rate (27% in the no-PMRT group vs. 4% in

the PMRT group, p＜0.001) and improved 15-year OS rate

(48% in the no-PMRT group vs. 57% in the PMRT group,

p=0.03). Also, in the British Columbia randomized trial,

Ragaz et al. [12] reported that PMRT significantly improved

LRR-free survival, disease-free survival, and OS in breast

cancer patients with metastasis in 1-3 axillary lymph nodes.

A major difference between our study and those randomized

trials is the PMRT field. In Danish and British Columbia 

trials, the chest wall and regional lymph nodes (axillary

nodes, supraclavicular nodes, and internal mammary nodes)

were included in the PMRT field. However, in our study,

only the chest wall was treated and regional nodal irradia-

tion was not implemented. In addition, in our study, all 

patients had breast cancer with tumor size≤5 cm, however,

some breast cancer patients with tumor size＞5 cm were 

included in the subgroup analysis of Danish trials (4.7%) and

the British Columbia trial (15.6%). 

The Medical Research Council Selective Use of Post-

Mastectomy Radiotherapy (SUPREMO) trial for determina-

tion of the role of PMRT in women with intermediate-risk

breast cancer following mastectomy is ongoing [20]. This 

randomized, phase III trial is designed for investigation of

whether post-mastectomy chest wall irradiation can reduce

LRR and improve survival in patients with pT1N1M0 or

pT2N0-1M0 disease. This trial might provide more informa-

tion on the role of PMRT in this patient group. However, 

because several clinical and pathological factors might affect

prognosis in patients with intermediate-risk breast cancer, it

is a crude way to determine potential indications for PMRT

using only T and N stage [11,13]. In addition, the available

knowledge regarding the prognostic value of molecular 

factors in selection of breast cancer patients for adjuvant 

therapy has recently increased [21,22]. Therefore, strategies

that use clinical, pathological, and molecular factors other

than T and N stage in distinguishing subgroups of interme-

diate-risk breast cancer patients who might be at particularly

high risk of LRR and who might benefit from PMRT should

be investigated.

Some studies have reported on subgroups of intermediate-

risk breast cancer patients who might benefit from PMRT. In

a retrospective analysis that included 821 T1-2N1 breast 

cancer patients, Truong et al. [11] reported that, in patients

aged ＜45 years, a subgroup with ＞25% positive axillary

nodes were recommended for PMRT. In patients aged≥45

years, a subgroup with ＞25% positive axillary nodes, medial

tumor location, and ER-negative disease were also recom-

mended for PMRT. Trovo et al. [10], who conducted a retro-

spective review of 150 stage I-II breast cancer patients treated

with modified radical mastectomy, reported that LVI, grade

3 disease, ER-negative tumors, and premenopausal status

were significant risk factors for LRR. In their study, patients

with three or more risk factors had an LRR rate of ＞20% at

five years, and PMRT was recommended. In retrospective

analysis, which included 575 T1-2N1 breast cancer patients,

Duraker et al. [23] reported that PMRT was beneficial in 

reducing LRR risk in T1N1 patients with ＞25% positive 

axillary nodes and in T2N1 patients with ＞8% positive axil-

lary nodes. The authors proposed that PMRT could be omit-
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Fig. 5. Loco-regional recurrence for patients who received

and did not receive postmastectomy radiotherapy in the

high-risk patient group. Patients who received postmas-

tectomy radiotherapy showed lower loco-regional recur-

rence rates, compared with patients who did not receive

postmastectomy radiotherapy (p=0.069). However, differ-

ences between the two patient groups were not significant.

PMRT, postmastectomy radiotherapy.
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ted in patients with a percentage of positive axillary nodes

equal to or less than these cut-off ratios. In our study, in 

multivariate analysis, grade 3 disease, positive ECE, and

triple negative subtype were significant risk factors for LRR.

We defined patients with one or more risk factors as a high-

risk patient group. In this high-risk patient group, in patients

who underwent PMRT, 5- and 10-year actuarial LRR rates

were both 18.2%, and those for patients who did not undergo

PMRT were 21.4% and 36.6% (p=0.069) (Fig. 5). Due to small

sample size and short follow-up duration, no significant 

difference was observed between these two patient groups;

however, PMRT appeared to reduce LRR in the later period.

Therefore, we propose that PMRT would be necessary in 

patients with grade 3 disease, ECE, or triple negative tumors.

In order to confirm the subgroup of patients who might 

benefit from PMRT in T1-2N1 breast cancer, prospective

multicenter trials with large sample sizes and longer follow-

up duration will be required. 

Recently, there has been accumulating evidence indicating

that molecular factors will allow for prediction of the 

response to adjuvant radiotherapy in breast cancer patients.

Several studies have reported a significant association of

HER2-positive and triple negative tumors with worse recur-

rence rates and decreased survival [9,24,25]. In our study, 

patients were classified into luminal, triple negative, and

HER2-positive groups according to receptor status. The 

5- and 10-year actuarial LRR rates were 8.2% and 10.5% in

luminal subtypes, 10% and 10% in HER2-positive subtypes,

and 14.3% and 28.6% in triple negative subtypes. Multivari-

ate analysis showed significantly higher LRR rates for 

patients with triple negative tumors. In the recent era of 

biologic tumor classification, breast cancer molecular 

subtypes might provide better guidance with regard to

which patients are likely to benefit from PMRT. This is the

first study to identify molecular subtypes that can guide

treatment strategies for PMRT in T1-2N1 breast cancer 

patients. In order to confirm the findings of our study, a

prospective randomized trial for evaluation of molecular

markers must be conducted. 

Our study had some limitations. First, the follow-up dura-

tions were not sufficiently long in some cases, and, conse-

quently, this study may have underestimated recurrence

rates. Second, the retrospective design might have inherent

bias. For example, adjuvant chemotherapy and PMRT were

provided according to the attending physicians’ discretion

rather than based on a predetermined protocol. Thus, adju-

vant chemotherapy regimens varied widely. Third, the small

sample size could explain why statistical significance was not

reached for some evaluated factors. However, many prospec-

tive trials with large samples enroll patients who might have

inherently different characteristics than patients in the 

community. Because this study enrolled a community-based

population, our results might offer valuable information 

regarding clinical outcomes in patients encountered in 

community practice. 

Conclusion

PMRT in T1-2N1 breast cancer patients should be consid-

ered according to prognostic factors such as clinical, patho-

logical, and molecular factors. Findings of our study showed

that PMRT did not improve LRR, DMFS, or OS in T1-2N1

breast cancer patients. However, in a subgroup of patients

with grade 3 disease, ECE, or triple negative tumors, PMRT

might be beneficial. 
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