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Background and Objectives: \Whether post-mastectomy radiotherapy (PMRT) could
improve prognosis for T1-2 breast cancer patients with one to three lymph node
metastases remains controversial. The present study aimed to determine the significance
of PMRT in patients with T1-2N1MO breast cancer.

Methods: Data of 45,646 patients from the Surveillance, Epidemiology, and End Results
(SEER) database were analyzed; 12,585 matched patients were divided into a PMRT
group and non-radiotherapy group (no-PMRT), respectively, using the propensity score
matching method. Univariate and multivariate analyses were performed to determine the
prognostic factors of breast cancer, and subgroup analysis was performed according to
the number of lymph node metastases.

Results: With the median follow-up of 62 months, 5-year cancer-specific survival was
91.48% in the PMRT group and 91.88% in the no-PMRT group (P = 0.405). PMRT did
not improve the breast cancer-specific survival (BCSS) in patients with stage T1-2N1MO
(HR = 0.99, 95% Cl = 0.92-1.06, P = 0.715). In subgroup analysis, radiotherapy
improved the BCSS in patients with three nodes positive, with the 5-year BCSS at 88.5%
in the radiation group and 86.6% in the no-radiation group (HR = 0.78, 95% CI =
0.65-0.90, P < 0.001). In patients with two nodes positive, 5-year BCSS was 90.3%
in the PMRT group and 89.5% in the no-PMRT group, with no significant difference
between the two groups (HR = 0.96, 95% Cl = 0.85-1.09, P = 0.552). In patients with
one node positive, 5-year BCSS was higher in the no-PMRT group (92.1%) than that in
the PMRT group (90.8%); radiotherapy increased the cancer-related death compared
with those who did not receive it (HR = 1.21, 95% CI = 1.08-1.36, P = 0.002).
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Conclusion: The benefit of PMRT in T1-2N1MO patients was obviously different, and
the recommendation of PMRT for this population should be individualized. PMRT should
be considered for patients with three nodes positive, should be suggested cautiously in
those with two nodes positive, and could be omitted in those with one node positive.

Keywords: breast neoplasms, lymph node, radiotherapy, prognosis, Surveillance, Epidemiology, and End Results

(SEER) Program

INTRODUCTION

The incidence of breast cancer ranks first among all the
female malignant tumors and it has become the second largest
reason for females’ deaths (1). Breast cancer screening and
improvement of comprehensive treatment have significantly
improved the prognosis for breast cancer patients; however,
better prognosis would be necessarily relying on further
development of comprehensive treatments (2, 3). In the era
of precision medicine, individualized treatment strategies are
formulated according to the patient’s tumor stage, recurrence
risk, and treatment sensitivity (4). Axillary lymph node status is
not only an important reference for accurate staging of breast
cancer but also an important index for evaluating prognosis and
guiding treatment (2, 5, 6). And the number of lymph node
metastases is closely related to prognosis (5-7). It is proven
by a series of clinical studies that combined radiotherapy after
mastectomy can improve the survival of patients with four or
more positive lymph nodes (8-11).

However, whether post-mastectomy radiotherapy (PMRT)
could improve prognosis for T1-2 breast cancer patients with
one to three lymph node metastases remains controversial (8,
11-13). In EBCTCG meta-analysis, 1,314 patients with one to
three axillary lymph node metastases were analyzed, and the
results showed that PMRT could reduce local recurrence and
improve overall survival (11). The sample size of this study
was small, and cases dated far back in time (1964-1986), when
the local radiotherapy technology and systemic treatment were
too underdeveloped to guide treatments under modern medical
conditions. A recent study reported by the University of Chicago
showed that radiotherapy improved the prognosis of patients
with two lymph nodes positive with 2-5 cm size of tumors and
patients with three lymph nodes positive (14). Nevertheless,
Muhsen and colleagues analyzed 1,087 patients with T1-2N1
breast cancer to investigate the value of PMRT (15). The results
showed that PMRT could not improve the recurrence-free
survival and overall survival. A series of studies had evaluated the
significance of PMRT in T1-2N1 breast cancer patients, and the
conclusions were discordant (8, 11, 14, 16-18).

With the available evidence, the recommendations of PMRT
for T1-2N1MO breast cancer were quite discrepant (4, 19, 20).
Considering the limitations of these studies, such as small sample
and low level of evidence, recommending clinicians and patients
should balance the benefit and radiation toxicity. It is necessary
to evaluate the value of PMRT in T1-2 breast cancer with one to
three nodes’ metastases and to explore the predictor for choice
of PMRT.

In this study, we used real-world data from the American
Surveillance, Epidemiology, and End Results (SEER) database
to investigate the prognostic value of PMRT for T1-2N1MO
breast cancer patients. Simultaneously, we conducted a subgroup
analysis to determine which patients were suitable to receive
PMRT to assist physicians with clinical decision making for this
controversial group.

MATERIALS AND METHODS

Data Source and Patient Selection

This retrospective cohort study analyzed de-identified data from
the SEER 18 Registry Research Data set, which collects data
on patients’ demographics, tumor characteristics, first course
of treatment, and follow-up for vital status. The case listing
in this retrospective cohort study was generated by SEER*Stat
software (version 8.3.5). Female patients with the first primary
stages of T1-2N1IMO breast cancer diagnosed between 2000
and 2014 were selected from the SEER database. We identified
potentially eligible patients based on the following inclusion
criteria: female, year of diagnosis between the years 2000 and
2014, unilateral breast cancer, pathological confirmation of
invasive carcinoma, breast cancer as the first and only malignant
cancer diagnosis, having received a mastectomy (including breast
and axillary lymph nodes) with or without reconstruction,
tumor stage T1 or T2, one to three lymph node metastases,
and no distance metastasis at diagnosis. Patients were excluded
for missing any information such as radiotherapy record, age
at diagnosis, surgery record, chemotherapy record, estrogen
receptor (ER) status, progesterone receptor (PR) status, grade,
tumor stage, marital status, survival status, and time. Besides,
patients who received radiotherapy other than post-mastectomy
were excluded as well. The final study sample contained 45,646
patients. Histologic types of tumors are classified according
to the International Classification of Disease for Oncology
(ICD-0), 3rd Edition. Tumor stage is categorized according
to the American Joint Committee on Cancer (AJCC) staging
system, 6th edition. Breast cancer subtypes were classified into
HR+/HER2-, HR+/HER2+4, HR-/HER2+, and HR-/HER2-
according to the status of the hormone receptor (HR) and human
epidermal receptor 2 (HER2).

Clinicopathologic Parameters

The following variables were collected: year of diagnosis, age at
diagnosis, race, marital status, laterality, histology, tumor size,
AJCC stage, surgery procedure, number of regional lymph nodes
examined, number of regional lymph nodes positive, histological
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grade, ER status, PR status, chemotherapy recode, radiotherapy
recode, follow-up, and vital status.

In this study, breast cancer-specific survival (BCSS) was used
as the primary study outcome, indicating the survival time
between the dates of diagnosis and the date of death due to breast
cancer. Patients who died of other causes were censored on the
data of death.

Statistical Analyses

Clinicopathologic features were compared between the
radiotherapy (PMRT) group and no-radiotherapy (no-PMRT)
group using Pearson’s chi-square test. To balance of baseline
characteristics between each group, propensity score matching
(PSM) analysis was conducted with a ratio of 1.0. BCSS was
estimated, and the survival curves were plotted using the

Kaplan-Meier method. The log-rank test was used to identify
prognostic factors for BCSS. The hazard ratios (HRs) with 95%
confidence intervals (Cls) for BCSS of patients in the PMRT
group compared with patients in the no-PMRT group were
evaluated via univariate and multivariate Cox regression models.
Parameters with a statistical significance in univariate analysis
or with a clinical significance were included in the multivariate
Cox model. Adjusted HRs and 95% CIs were calculated using
multivariate Cox proportion hazard models, with adjustment
for age at diagnosis, race, marital status, tumor stage, number of
nodes positive, ER status, PR status, grade, and chemotherapy.
Patients were classified into the one, two, or three nodes positive
subgroup according to the number of lymph node metastases.
Multivariate Cox models were conducted in subgroup analyses
to determine whether there was a significant interaction between

TABLE 1 | Comparison of demographic and tumor characteristics between PMRT group and no-PMRT group.

Variables Before PSM P-value After PSM P-value
PMRT No-PMRT PMRT No-PMRT
N = 12,585 (%) N = 33,061 (%) N = 12,585 (%) N = 12,585 (%)

Age (years)
<40 1,885 (14.98) 2,687 (8.13) <0.001 1,885 (14.98) 1,754 (13.94) 0.053
40-70 9,261 (73.59) 22,517 (68.11) 9,261 (73.59) 9,344 (74.25)
>70 1,439 (11.43) 7,857 (23.77) 1,439 (11.43) 1,487 (11.82)

Race
White 9,782 (77.73) 26,603 (80.47) <0.001 9,782 (77.73) 9,803 (77.89) 0.703
Black 1,483 (11.78) 3,355 (10.15) 1,483 (11.78) 1,443 (11.47)
Other* 1,320 (10.49) 3,103 (9.39) 1,320 (10.49) 1,339 (10.64)

Marital status
Married 8,187 (65.05) 19,778 (59.82) <0.001 8,187 (65.05) 8,193 (65.10) 0.937
Unmarried” 4,398 (34.95) 13,283 (40.18) 4,398 (34.95) 4,392 (34.90)

Tumor stage
T 4,188 (33.28) 15,293 (46.26) <0.001 4,188 (33.28) 4,176 (33.18) 0.872
T2 8,397 (66.72) 17,768 (53.74) 8,397 (66.72) 8,409 (66.82)

Grade
1 1,151 (9.15) 4,606 (13.93) <0.001 1,151 (9.15) 1,149 (9.13) 0.965
2 5,261 (41.80) 14,973 (45.29) 5,261 (41.80) 5,242 (41.65)
af 6,173 (49.05) 13,482 (40.78) 6,173 (49.05) 6,194 (49.22)

ER status
Negative 2,854 (22.68) 6,417 (19.41) <0.001 2,854 (22.68) 2,806 (22.30) 0.469
Positive 9,731 (77.32) 26,644 (80.59) 9,731 (77.32) 9,779 (77.70)

PR status
Negative 4,218 (33.52) 9,972 (30.16) <0.001 4,218 (33.52) 4,191 (33.30) 0.718
Positive 8,367 (66.48) 23,089 (69.84) 8,367 (66.48) 8,394 (66.70)

No. of LNs positive
One 5,590 (44.42) 20,316 (61.45) <0.001 5,590 (44.42) 5,545 (44.06) <0.001
Two 3,923 (31.17) 8,647 (26.15) 3,923 (31.17) 4,276 (33.98)
Three 3,072 (24.41) 4,098 (12.40) 3,072 (24.41) 2,764 (21.96)

Chemotherapy
No 1,591 (12.64) 13,709 (41.47) <0.001 1,591 (12.64) 1,592 (12.65) 0.985
Yes 10,994 (87.36) 19,352 (58.53) 10,994 (87.36) 10,993 (87.35)
Specific death 1,375 (10.93) 3,588 (10.85) 1,375 (10.93) 1,542 (12.25) -

*Including American Indian/AK Native, and Asian/Pacific Islander. *Including single, separated, divorced, widowed, and unmarried or domestic partner. 7L/nc/uding poorly differentiated
and undifferentiated. PMRT, post-mastectomy radiotherapy; ER, estrogen receptor; PR, progesterone receptor; LN, lymph node.
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different features and radiotherapy in predicting BCSS. Statistical
analyses were performed using Stata software (version 13.0 SE).
A two-side P value lower than 0.05 was deemed to indicate
statistical significance.

RESULTS

Demographic and Tumor Characteristics

A total of 45,646 patients with primary invasive breast
cancer who met the study criteria were eventually selected.
The median age of all patients was 52 years (IQR: 44-62).
Patients’ demographics and tumor characteristics stratified by
radiotherapy are summarized in Table 1. There were significant
differences in all variables between the PMRT group and no-
PMRT group (P < 0.001). The PSM method was used to balance
baseline features between each group, and there were 12,585
patients in each group after PSM. Between the two groups, the
number of lymph nodes positive showed a statistically significant
difference (P < 0.001); for other baseline characteristics, no
significant differences were observed (P > 0.05, Table 1).

Association of PMTR and BCSS

Median follow-up was 62 months (IQR: 29-107), and 2,917
women died of breast cancer. There were 1,375 (10.93%)
breast cancer-related death events observed in the PMRT

group and 1,542 (12.25%) in the no-PMRT group. The 5-
year cancer-specific survival was 91.48% in the PMRT group
and 91.88% in the no-PMRT group (P = 0.405). Kaplan-
Meier analysis showed that patients who received PMRT had
a similar BCSS compared with patients who did not receive
PMRT; the log-rank test P value was 0.676 (Figure1A). In
univariate analysis, age, race, marital status, tumor stage, grade,
ER status, PR status, and number of lymph node metastases
were significantly associated with BCSS. However, chemotherapy
was not associated with BCSS. For clinical consideration, all
variables associated with BCSS and chemotherapy were included
in the multivariate Cox regression model. The multivariate
analysis results were almost consistent with the result of the
univariate analysis except chemotherapy; the details are shown
in Table 2. In multivariate Cox regression analysis, radiotherapy
did not significantly improve the cancer-specific survival for
breast cancer patients (HR = 0.99, 95% CI = 0.92-1.06, P =
0.715, Table 2).

Survival Analysis for Subgroups

Subgroup analyses using the Cox model were conducted to
further determine the effect of radiotherapy on BCSS in patients
with different features. The baseline characteristic features
between the PMRT group and no-PMRT group were almost
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TABLE 2 | Univariate and multivariate analysis for BCSS in patients with one to
three LNs positive.

Variable Univariate analysis Multivariate analysis
HR P HR P
(95% ClI) (95% Cl)
Age at diagnosis (years)
<40 Reference - Reference -
40-70 0.77 <0.001 0.84 0.001
(0.70-0.85) (0.76-0.93)
>70 1.14 <0.001 1.14 0.001
(1.07-1.22) (1.06-1.24)
Race
White Reference - Reference -
Black 1.52 <0.001 1.23 <0.001
(1.38-1.69) (1.11-1.37)
Other 0.96 0.167 0.96 0.186
(0.90-1.02) (0.90-1.02)
Marital status
Married Reference - Reference -
Unmarried 1.30 <0.001 1.24 <0.001
(1.21-1.40) (1.15-1.34)
Tumor stage
T Reference - Reference -
T2 1.88 <0.001 1.68 <0.001
(1.72-2.05) (1.54-1.83)
Grade
1 Reference - Reference -
2 2.07 <0.001 1.77 <0.001
(1.67-2.55) (1.43-2.19)
3 2.01 <0.001 1.70 <0.001
(1.81-2.22) (1.53-1.89)
ER status
Negative Reference - Reference -
Positive 0.43 <0.001 0.71 <0.001
(0.40-0.46) (0.63-0.79)
PR status
Negative Reference - Reference -
Positive 0.45 <0.001 0.68 <0.001
(0.42-0.48) (0.61-0.76)
No. of LNs positive
1 Reference - Reference -
2 1.14 0.004 1.13 0.007
(1.04-1.24) (1.03-1.23)
3 1.19 <0.001 1.19 <0.001
(1.14-1.24) (1.14-1.25)
Chemotherapy
No Reference - Reference -
Yes 0.92 0.130 0.77 <0.001
(0.82-1.03) (0.68-0.86)
Radiotherapy
No Reference - Reference -
Yes 1.02 0.676 0.99 0.715
(0.94-1.09) (0.92-1.06)

BCSS, breast cancer-specific survival.

balanced in patients with one, two, or three positive nodes
(Supplementary Tables 1-3). Radiotherapy was not associated
with improved BCSS in patients with age <70 years. In contrast,

patients over 70 years who received PMRT had an adverse
impact on BCSS (HR = 1.24, 95% CI = 1.04-1.48, P = 0.017,
Table 3). In the setting with three lymph nodes positive, the 5-
year cancer-specific survival was 88.5% in the radiation group
and 86.6% in the no-radiation group. Radiotherapy improved
the BCSS in patients with three nodes positive (HR = 0.78,
95% CI = 0.65-0.90, P < 0.001, Figure 1B, Table 3). In the
setting with two lymph nodes positive, the 5-year cancer-specific
survival was 90.3% in the radiation group and 89.5% in the no-
radiation group. There was no significant difference of survival
in patients with two lymph node metastases between the PMRT
group and no-PMRT group (HR = 0.96, 95% CI = 0.85-1.09,
P = 0.552, Figure 1C, Table 3). Surprisingly, we found that the
5-year cancer-specific survival in patients with one lymph node
positive was higher in the no-PMRT group (92.1%) than that of
the PMRT group (90.8%). Radiotherapy increased the cancer-
related death compared with those who did not receive it (HR
= 1.21, 95% CI = 1.08-1.36, P = 0.002, Figure 1D, Table 3).
All subgroup analyses are summarized in Table 3 and shown
in Figure 2.

DISCUSSION

In this study, we used real-world data from the SEER database to
investigate the impact of PMRT on BCSS by the PSM method
in breast cancer patients with stage T1-2N1MO0. There was
a similar 5-year cancer-specific survival rate in patients with
or without PMRT; the percentage was 90.1% in the PMRT
group and the 90.0% in the no-PMRT group. For women with
stage T1-2 and three lymph node metastases, radiotherapy after
mastectomy could improve the BCSS. For patients with one or
two lymph node metastases, radiotherapy did not bring specific
survival benefits.

Lymph node status is an important indicator of prognosis and
treatment. The number of node metastases reflected the tumor
burden; the more node metastases, the higher the recurrence
risk (5, 6). PMRT was an important technique to reduce
the recurrence risk, and a series of studies had demonstrated
that radiotherapy could improve the survival in patients with
four or more lymph node metastases (11, 21, 22). However,
the recommendations of local radiotherapy for stage T1-2
patients with one to three lymph nodes positive were obviously
different (4, 19, 20). The EBCTCG meta-analysis and DBCG
82b&c study demonstrated that PMRT could reduce the local
recurrence and improve survival (8, 11). The trials included by
the EBCTCG were predominantly conducted in the 1970s and
1980s. The local recurrence rate at 10 years (21%) reported in
this meta-analysis was considerably higher than that (4~10%)
reported in the later series (20). Otherwise, previous studies
had a small sample size, and the limitations of these studies’
design decreased the evidence grade. Therefore, this evidence
coming from elder circumstances was not suitable to guide
treatment in the modern medicine era (20). The conclusions
of whether PMRT could improve the survival for T1-2N1MO0
breast cancer patients were controversial, and which patients
benefit from PMRT is unclear. This study found that the number
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TABLE 3 | Subgroup analyses of radiotherapy effect on BCSS in patients with different features.

Variable PMRT group death/patient No-PMRT group death/patient HR (95% CI) P
Age

<40 128/1,315 141/1,195 1.03 (0.77-1.39) 0.831

40-70 339/6,360 338/6,076 0.91 (0.76-1.10) 0.338

>70 390/987 385/1,038 1.24 (1.04-1.48) 0.017
Race

White 1,045/9,782 1,158/9,803 1.00 (0.92-1.08) 0.937

Black 211/1,483 242/1,443 0.98 (0.82-1.18) 0.858

Other 119/1,320 142/1,339 0.92 (0.72-1.17) 0.485
Marital status

Married 818/8,187 961/8,193 0.94 (0.86-1.04) 0.223

Unmarried 557/4,398 581/4,392 1.05 (0.93-1.18) 0.423
Tumor stage

T 297/4,188 366/4,176 0.96 (0.82-1.12) 0.607

T2 1,078/8,397 1,176/8,409 0.99 (0.92-1.08) 0.911
Grade

1 44/1,151 51/1,149 0.99 (0.66-1.50) 0.981

2 384/5,261 487/5,242 0.99 (0.78-1.02) 0.105

3 947/6,173 1,004/6,194 1.083 (0.94-1.12) 0.536
ER status

Negative 560/2,854 602/2,806 0.96 (0.86-1.08) 0.482

Positive 815/9,731 940/9,779 1.01 (0.92-1.11) 0.779
PR status

Negative 733/4,218 785/4,191 0.99 (0.90-1.10) 0.914

Positive 642/8,367 757/8,394 0.98 (0.88-1.09) 0.725
No. of LNs positive

1 559/5,590 539/5,545 1.21(1.08-1.36) 0.002

2 418/3,923 538/4,276 0.96 (0.85-1.09) 0.552

3 398/3,072 465/2,764 0.78 (0.64-0.90) <0.001
Chemotherapy

No 168/1,591 187/1,592 1.01(0.82-1.24) 0.955

Yes 1,207/10,994 1,355/10,993 0.98 (0.91-1.06) 0.617

of lymph node metastases was closely related to the benefit
of radiotherapy.

In this study, radiotherapy improved the cancer-specific
survival in patients with three nodes positive but did not benefit
the patients with one or two lymph nodes positive. Patients
with three lymph nodes positive have a higher tumor burden
and possibly higher risk of recurrence and metastasis than those
of patients with one or two lymph nodes positive (6, 23). The
escalation of local management allows patients to have a better
local control and brings survival benefits to patients with a high
recurrence risk. In the Z0011 and AMAROS trails, the 5-year
survival rate in the radiotherapy group was significantly higher
than that in the non-radiotherapy group in patients with three
nodes positive (24, 25). The recurrence rate in patients with
one or two nodes positive was mild and moderate, especially
under the systemic treatment in modern times (26). McBride
and his colleagues investigated the value of radiotherapy in
different years and found that patients in the past old times were
the major benefitted population (17). Patients with one or two

nodes positive who received axillary lymph node dissection or
radiotherapy had a similar local recurrence rate and disease-
free survival (25, 27). With the appropriate systemic treatment,
the benefits of radiotherapy after mastectomy were limited for
patients with low recurrence risk. Therefore, PMRT should not
be considered routinely for patients with one or two lymph node
metastases after mastectomy and axillary dissection.

In addition, the radiotherapy group showed even worse
survival benefits among T1-2 breast cancer patients with
one lymph node positive. Patients with only one lymph
node metastasis usually bear low tumor metastasis load and
recurrence rate, and thus could expect relatively good prognosis
with systematic treatment (chemotherapy, targeted therapy,
and/or endocrine therapy) (26). For patients with a low
risk of recurrence, adding radiotherapy after mastectomy may
cause an interaction between radiation, tumor cells, and the
immune system, which influenced the patients’ survival (28,
29). The complications of radiotherapy, such as pneumonitis,
lymphedema, and cardiac toxicities, et al. may lead to even
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PMRT no-PMRT Hazard
subgroup group(death/N) group(death/N) Ratio (95% ClI)
Age (years)
<40 128/1315 141/1195 * 1.03 (0.77, 1.39
40-70 339/6360 338/6076 —_— 0.91 (0.76, 1.10
>=70 390/987 385/1038 —_— 1.24 (1.04, 1.48]
Race
White 1045/9782 1158/9803 —_— 1.00 (0.92, 1.08;
Black 211/1483 242/1443 —_— 0.98 (0.82, 1.18;
Other 119/1320 142/1339 4+ 0.92 (0.72,1.17
Marital status
Married  818/8187 961/8193 —_—— 0.94 (0.86, 1.04
Unmarried 557/4398 581/4392 —_—— 1.05(0.93, 1.18
Tumor stage
T 297/4188 3664176 —_— 0.96 (0.82,1.12
T2 1078/8397 11768409 — 0.99 (0.92, 1.08
Grade
1 44/1151 51/1149 0.99 (0.66, 1.50
2 384/5261 487/5242 —_— 0.99 (0.78, 1.02;
3 947/6173 1004/6194 —_—— 1.03 (0.94, 1.12,
ER status
Negative 560/2854 602/2806 —_—— 0.96 (0.86, 1.08
Positive  815/9731 940/9779 —_— 1.01 (0.92, 1.11
PR status
Negative 733/4218 785/4191 —_— 0.99 (0.90, 1.10
Positive  642/8367 757/8394 —_— 0.98 (0.88, 1.09;
Number of LN positive
one 559/5590 539/5545 —_— 1.21 (1.08, 1.36]
two 418/3923 538/4276 —_—— 0.96 (0.85, 1.09
three 398/3072 465/2764 —_— 0.78 (0.64, 0.90
Chemotherapy
No 168/1591 187/1592 >— 1.01 (0.82, 1.24;
Yes 1207/10994  1355/10993 —_— 0.98 (0.91, 1.06

T T
.6 1.6
PMRT better no-PMRT better
FIGURE 2 | The forest plot for HR comparing BCSS between the PMRT group and no-PMRT group according to different variables.

worse results (20). A retrospective study analyzed the impact of
radiotherapy on survival in patients collected from the NCDB
and SEER database between the years 1998 and 2008. It was
reported that radiotherapy could not improve the prognosis
of patients with one or two lymph node metastases and
with tumor size <2cm (14). Therefore, there is insufficient
evidence to recommend PMRT to patients with one lymph
node metastasis.

Radiotherapy can bring not only survival benefits but also
side effects—lung injury, cardiac, and skin side effects, et al.,
which decreased the quality of life of patients (30, 31). In the T1-
2N1MO breast cancer population, the benefit of radiotherapy may
be less than the side effects in some patients. Clinicopathological
features that can effectively predict the benefits of radiotherapy
could be helpful for clinical decision making. This study found
that the number of lymph node metastases may be a reference
parameter to predict the benefit of radiotherapy and avoid the
side effects of unnecessary radiation in some patients. Further
study is needed to validate this result.

Our study revealed that a positive number of lymph nodes
was an important indicator for predicting a benefit from PMRT
in stage T1-2N1MO breast cancer patients. PMRT should be

recommended to patients with three lymph node metastases
regularly. Whether it is recommended to patients with one or
two node metastases should balance the potential benefits and
risks. The limitations of our study were that the SEER database
did not provide details of the irradiated technique and scope, the
absence of local regional recurrence data, and that the molecular
subtype information only gotten from the year 2010 resulted in a
small sample size and short follow-up time for subgroup analysis.
We look forward to the results of the prospective SUPREMO
trial, which randomly allocated breast cancer patients with high-
risk node-negative disease and those with one to three positive
nodes to receive PMRT or not (32). The results of this trial
may eventually help determine which patients are most likely
to benefit from PMRT when modern systemic treatment and
surgery are used.

CONCLUSION

The benefit of PMRT in T1-2N1MO patients was obviously
different, and the recommendation of PMRT for this population
should be individualized. PMRT should be recommended to
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patients with three nodes positive, should be suggested cautiously
in those with two nodes positive, and could be omitted in those
with one node positive.
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