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Are there high-risk subgroups for isolated locoregional failure
in patients who had T1/2 breast cancer with one to three positive
lymph nodes and received mastectomy without radiotherapy?
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Abstract

Background To define the factors associated with
increased risk of isolated locoregional failure that may
justify postmastectomy radiotherapy in patients with T1/2
breast cancer and 1-3 positive lymph nodes.

Methods Between 1990 and 2002, 248 patients who had
pT1-2 breast cancer and 1-3 positive lymph nodes were
treated with mastectomy without radiotherapy (age 32-84,
median 54).

Results Median follow-up time was 82 months (range
2-189 months). For all patients, the 8-year isolated loco-
regional failure-free rate was 95 %. In univariate analysis,
hormone receptor status and administration of hormone
therapy were statistically significant factors, and vascular
invasion was the borderline significant factor for isolated
locoregional failure-free rates (P = 0.0377, 0.0181, and
0.0555, respectively). The 8-year isolated locoregional
failure-free rates were 98 % for patients with positive
hormone receptor status and 90 % for patients with nega-
tive hormone receptor status, 97 % for patients who
received hormone therapy and 89 % for patients who did
not receive hormone therapy, 92 % for patients with vas-
cular invasion and 97 % for patients without vascular
invasion. In multivariate analysis for hormone receptor
status and vascular invasion, the former was statistically
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significant (P = 0.0491) and the latter was borderline
significant (P = 0.0664). When patients had both negative
hormone receptor and positive vascular invasion status, the
8-year isolated locoregional failure-free rates decreased to
83 %.

Conclusions With regard to patients who had pT1/2
breast cancer and 1-3 positive lymph nodes, isolated
locoregional failure was not common in general; however,
patients who had both negative hormone receptor status
and vascular invasion were comparatively high-risk
patients for isolated locoregional failure.

Keywords Breast cancer - T1-2N1 - Mastectomy -
Locoregional failure - Postmastectomy radiotherapy

Introduction

Postmastectomy radiation therapy (PMRT) improves
locoregional control and disease-free and overall survival
rates in patients with high-risk breast cancer [1-4]. In
meta-analysis of PMRT randomization trials, not only a
reduction of locoregional failure but also survival benefit
was observed in the group that received PMRT [5, 6].
American Society of Clinical Oncology (ASCO)
guidelines recommend PMRT only for patients with four
or more positive axillary lymph nodes, patients who have
T3 tumors with positive axillary nodes, and patients with
operable stage III tumors [7]. According to the ASCO
guidelines, there is insufficient evidence to make rec-
ommendations or suggestions for the routine use of
PMRT in patients with T1/2 breast cancer and 1-3
positive lymph nodes. On the other hand, according to
National Comprehensive Cancer Network (NCCN)
guidelines, PMRT should be considered also for patients
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with T1/2 breast cancer and 1-3 positive lymph nodes
[8]. On the basis of previous reports with large sample
size, the 10-year locoregional failure rates of patients
who had T1/2 breast cancer and 1-3 positive lymph
nodes and received mastectomy without PMRT were
4.3-12.7 % [9, 10]. The St. Gallen consensus conference
recommended PMRT for women with a 20 % or greater
risk of locoregional failure [11]. On the basis of this
consensus, this percentage may be too small to justify
the routine use of PMRT. In addition, a study based on
the Surveillance, Epidemiology, and End Results pro-
gram demonstrated that PMRT reduced mortality only
when the number of positive lymph nodes was seven or
more with regard to patients with T1/2 breast cancer
[12]. However, some authors reported that there were
subgroups with comparatively high risk of locoregional
failure after mastectomy without PMRT even in patients
who had pT1-2 breast cancer and 1-3 positive lymph
nodes [9, 10, 13-15]. In addition, PMRT seemed to be
useful for the reduction of locoregional failure in these
high-risk subgroups [13, 14].

Identification of the factors associated with increased
risk of isolated locoregional failure that may justify PMRT
(around 20 % or greater risk of locoregional failure) in
patients with T1/2 breast cancer and 1-3 positive lymph
nodes is useful to establish the indication of PMRT.
Because of the lack of Japanese data concerning this issue,
we examined the incidence of isolated locoregional failure
and assessed risk factors for isolated locoregional failure
with regard to Japanese women who had pT1/2 breast
cancer and 1-3 positive lymph nodes and received mas-
tectomy without PMRT.

Materials and methods

Between 1990 and 2002, 1271 female patients with
untreated unilateral stage O-III breast cancer were treated
with mastectomy in the National Hospital Organization
Shikoku Cancer Center. Before 2003, adjuvant therapy for
high-risk patients was mainly chemotherapy with or with-
out hormone therapy. PMRT was rarely performed even for
the patients with four or more positive lymph nodes and/or
with a primary tumor of pT3—4 in our institution before
2003. Only 15 of 1271 (1.2 %) patients received PMRT.
Fifteen patients who received PMRT and 80 patients whose
sufficient information of histopathologic feature or clinical
course was not available (60 patients and 20 patients,
respectively) were excluded. Among the 1176 evaluable
patients, 248 patients had pT1/2 breast cancer and 1-3
positive lymph nodes (age 32—-84, median 54) and were
reviewed in this study (Table 1). The number of removed
lymph node ranged from 6 to 37 (median 17). Except for
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Table 1 Patient characteristics

Age (years)

<40 19

>40 229
pT

pT1 88

pT2 160
Number of positive lymph nodes

1 143

2 71

3 34
ly

ly— 51

ly+ 197
v

v— 174

v+ 74

Nuclear grade
G1-2/unknown 102/1
G3 145

Hormone receptor status

Positive/unknown 161/15

Negative 72
Percentage of positive nodes

<10 153

>10 95
Hormone therapy

Yes 202

No 46
Chemotherapy

Yes 183

No 65

three patients (1 %), the number of removed lymph nodes
was seven or more.

In the evaluation of hormone receptor, the titers of
hormone receptor including estrogen receptor (ER) and
progesterone receptor (PgR) were analyzed by enzyme
immunoassay methods. When titers of ER and PgR were
less than 5 fmol/mg protein, the tumor was determined
hormone receptor negative. Patients with negative hormone
receptor status often received hormone therapy in the
1990s in our institution. Among 72 patients with negative
hormone receptor status, 36 patients received hormone
therapy.

Evaluated factors were pT (pT1 vs. pT2), age (<40 vs.
>4(0 years), lymphatic invasion (positive vs. negative),
vascular invasion (positive vs. negative), nuclear grade (G3
vs. G1-2/unknown), hormone receptor status (negative for
both ER and PgR vs. positive for ER and/or PgR, unknown
hormone receptor status), percentage of positive lymph
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nodes (positive lymph nodes/dissected lymph nodes <10
vs. >10 %), administration of adjuvant chemotherapy (yes
vs. no/unknown), and administration of adjuvant hormone
therapy (yes vs. no/unknown). Concerning the percentage
of positive lymph nodes, 25 % was used as the cutoff point
between the higher-rate group and the lower-rate group in
the previous representative reports [9, 15]; however, the
number of patients whose percentage of positive lymph
nodes was 25 % or higher was only five (2 %) in our series.
This was due to the comparatively large number of
removed lymph nodes (median 17) in our institution.
Because the median percentage of positive lymph nodes
was 8 %, we used 10 % as the cutoff point in our present
study. Because HER2 overexpression was not examined
routinely in the 1990s in our institution, the factor of HER2
overexpression could not be assessed in this study.

Statistical analysis

Isolated locoregional failure was defined as initial failure in
the chest wall and/or regional lymph nodes. When distant
metastases were pointed out within 3 months after loco-
regional failure as the initial failure, the failure pattern was
classified as distant failure. Isolated locoregional failure-
free rates, distant failure-free rates, and failure-free sur-
vival rates were calculated by the Kaplan—-Meier method.
Univariate analysis was performed by log-rank test, and
multivariate analysis was performed by Cox’s proportional
hazard model.

Results

Follow-up time ranged from 2 to 189 months (median 82
months). The percentage of positive lymph nodes (the ratio
of the number of positive lymph nodes to the number of
dissected lymph nodes) ranged from 3 to 33 % (median
8 %).

During the follow-up time, isolated locoregional failure
as the initial failure occurred in 10 patients, and distant
failure (with or without locoregional failure) as the initial
failure occurred in 25 patients.

For all 248 patients, the 8-year isolated locoregional
failure-free rate was 95 % (Fig. 1). The 8-year isolated
locoregional failure-free rates and results of univariate
analysis are shown in Table 2. In univariate analysis,
hormone receptor status (P = 0.0377) and administration
of hormone therapy (P = 0.0181) were statistically sig-
nificant factors for isolated locoregional failure-free rates.
Vascular invasion status was a borderline significant factor
for isolated locoregional failure-free rates (P = 0.0555).
The 8-year isolated locoregional failure-free rates were
98 % for patients with positive/unknown hormone receptor
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Fig. 1 Isolated locoregional failure-free rates of patients who had
T1/2 breast cancer and 1-3 positive lymph nodes

status and 90 % for patients with negative hormone
receptor status (Fig. 2), and 97 % for patients who received
hormone therapy and 89 % for patients who did not receive
hormone therapy, and 92 % for patients with vascular
invasion and 97 % for patients without vascular invasion.

Among statistically significant or borderline significant
factors on univariate analysis, hormone receptor status and
administration of hormone therapy overlapped largely.
Therefore, hormone receptor status and vascular invasion
status were assessed in multivariate analysis. In multivariate
analysis, hormone receptor status was the only statistically
significant independent factor for isolated locoregional
failure (P = 0.0491). Vascular invasion was a borderline
significant factor (P = 0.0664) (Table 3).

In our patients, the combination of these risk factors on
multivariate analysis increased the risk of isolated locore-
gional failure. The 8-year isolated locoregional failure-free
rate decreased to 83 % for patients with both negative
hormone receptor and positive vascular invasion status
(n = 22), whereas it was 97 % for other patients (n = 226)
(Fig. 3).

With regard to distant failure-free rates, pT was the only
statistically significant factor on univariate analysis (pT1,
97 % at 8 years; pT2, 84 % at 8 years; P = 0.0066).
Vascular invasion status (negative, 91 % at 8 years; posi-
tive, 84 % at 8 years; P = 0.0613) and administration of
hormone therapy (yes, 95 % at 8 years; no, 87 % at
8 years; P = 0.0560) were borderline significant factors on
univariate analysis. The 8-year distant failure-free rates did
not differ among factors: age (P = 0.5076), lymphatic
invasion status (P = 0.0914), nuclear grade (P = 0.8897),
hormone receptor status (P = 0.9222), percentage of
positive lymph nodes (P = 0.6420), and chemotherapy
(P = 0.2428). The 8-year distant failure-free rates were 90,
88, and 87 % for patients with one, two, and three positive
lymph nodes (P = 0.5512).
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Table 2 The 8-year isolated locoregional failure-free rates and
results of univariate analysis

8-year isolated locoregional P value
failure-free rates (%)

Age
<40 100 =
>40 95

pT
pT1 97 0.2153
pT2 94

Number of positive LN
1 97 0.3342
2 91
3 95

ly
ly— 97 0.4309
ly+ 95

%
v— 97 0.0555
v+ 92

Nuclear grade
G1-2/unknown 96 0.7663
G3 95

Hormone receptor status
Positive/unknown 98 0.0377
Negative 90

Percentage of positive LN
<10 96 0.9263
>10 94

Hormone therapy
Yes 97 0.0181
No 89

Chemotherapy
Yes 96 0.5816
No 91

LN lymph nodes

 Differences of isolated locoregional failure-free rates could not be
evaluated statistically because events did not occur in one group

Among the statistically significant factor and borderline
significant factors on univariate analysis, pT was the only
statistically significant independent factor for distant failure-
free rates on multivariate analysis (pT, P = 0.0252; hor-
mone therapy, P = 0.1066; vascular invasion, P = 0.3834).
Although the combination of negative hormone receptor and
positive vascular invasion status decreased the isolated
locoregional failure-free rates, it did not increase the distant
failure significantly. The 8-year distant failure-free rates
were 89 % for patients with both negative hormone receptor
and positive vascular invasion status (n = 22), and 89 % for
other patients (n = 226) (P = 0.8716).
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Fig. 2 Isolated locoregional failure-free rates of patients who had
T1/2 breast cancer and 1-3 positive lymph nodes according to
hormone receptor status

Table 3 Results of multivariate analysis

P value Hazard 95 %
ratio confident
interval
Hormone receptor 0.0491 3.58 1.01-12.82
negative (vs. positive/unknown)
Positive vascular 0.0664  3.32 0.99-11.90
invasion (vs. negative)
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Fig. 3 Isolated locoregional failure-free rates of patients who had
T1/2 breast cancer and 1-3 positive lymph nodes according to status
of hormone receptor and vascular invasion
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Discussion

Indication of PMRT for patients who had pT1/2 breast
cancer and 1-3 positive lymph nodes is still controversial
issue. As previously reported, the incidence of locoregional
failure after mastectomy without PMRT was comparatively
low in these patients. In recent reports from the M.
D. Anderson Cancer Center, the 10-year locoregional
failure rate of patients who had T1/2 breast cancer and 1-3
positive lymph nodes was 4.3 % [10]. In our series, the
8-year isolated locoregional failure rate for all 248 patients
was 5 %. On the basis of these results, the routine use of
PMRT for all patients who had T1/2 breast cancer and 1-3
positive lymph nodes could not be justified because of the
low incidence of locoregional failure. However, on the
basis of recent studies, moderately high-risk subgroups for
locoregional failure seemed to exist in patients who had
T1/2 breast cancer and 1-3 positive lymph nodes. With
regard to patients who had T1/2 breast cancer and 1-3
positive lymph nodes, various clinical and pathologic risk
factors for locoregional failure (negative hormone receptor
status [9, 13, 14], younger age (<40 or <45 years) [9, 10],
ratio of positive lymph nodes to dissected lymph nodes
>25 % [9, 15], existence of lymphovascular invasion [14],
pT2 [13], two or three positive lymph nodes (compared to
one positive node) [13], and a medial tumor location [9])
were reported.

On the basis of our results, negative hormone receptor
status (negative for both ER and PgR) and no hormone
therapy were statistically significant risk factors for isolated
locoregional failure on univariate analysis. Negative hor-
mone receptor status was also identified as a risk factor for
locoregional failure in some previous reports [9, 13, 14]. On
the basis of these reports and our results, hormone receptor-
associated factors seemed to be the important risk factors
for locoregional failure in patients with pT1/2 breast cancer
and 1-3 positive lymph nodes. However, the incidence of
isolated locoregional failure of patients with negative hor-
mone receptor status and patients who did not receive
hormone therapy was not high enough to justify the routine
use of PMRT in these patients. In our series, 8-year isolated
locoregional failure rates were 10 % for patients with
negative hormone receptor status and 11 % for patients who
did not receive hormone therapy. Although hormone
receptor-associated factors were significant for isolated
locoregional failure in patients with T1/2 breast cancer and
1-3 positive lymph nodes, it seemed that the hormone
receptor-associated factor alone did not cause frequent
isolated locoregional failure in patients with T1/2 breast
cancer and 1-3 positive lymph nodes (approximately 10 %
at 8 years). However, when negative hormone receptor
status was combined with positive vascular invasion status,
the 8-year isolated locoregional failure rate increased to

17 %. Among patients who had T1/2 breast cancer and 1-3
positive lymph nodes, patients who had both negative
hormone receptor and positive vascular invasion status
seemed to be potential candidates for PMRT.

Although it has been reported that younger age, high
percentage of positive lymph nodes, and a larger primary
tumor were associated with locoregional failure, these
factors were not statistically significant risk factors in our
series. In addition, the incidence of isolated locoregional
failure in patients with previously reported risk factors was
low in our patients. The 8-year isolated locoregional fail-
ure-free rate of patients with pT2 breast cancer, patients
with three positive lymph nodes, patients 40 years or
younger, patients with grade 3 tumors, and patients with a
higher percentage of positive lymph nodes (>10 %) were
94, 95, 100, 95, and 94 %, respectively. Because of the
small number of patients studied, further studies are nec-
essary to determine the comparatively high-risk subgroup
in patients with pT1/2 breast cancer and 1-3 positive
lymph nodes.

Among the assessed factors in our present study, only
pT2 (vs. pT1) was a risk factor for distant failure. Other
assessed factors including administration of hormone
therapy and vascular invasion status were not statistically
significant independent factors for the distant failure-free
rates. In addition, the combination of negative hormone
receptor and positive vascular invasion status did not
increase the distant failure significantly in patients who had
pT1/2 breast cancer and 1-3 positive lymph nodes. It
seemed that the high-risk subgroup for isolated locore-
gional failure differed from the high-risk subgroup for
distant failure in patients with pT1/2 breast cancer and 1-3
positive lymph nodes. A high incidence of distant failure
may deteriorate the benefit from reduction of locoregional
failure. Previous reports indicated that survival benefit of
PMRT is not necessarily large in patients with high risk of
both locoregional failure and distant failure [16, 17].
Therefore, prevention of locoregional failure may be ben-
eficial especially for the patients who had both negative
hormone receptor and positive vascular invasion status.

At present, indication of PMRT is mainly determined by
the number of positive lymph nodes and the T factor. As a
result, patients who had pT1/2 breast cancer and 1-3
positive lymph nodes often do not receive PMRT. How-
ever, isolated locoregional failure might not be negligible
when patients have both factors of negative hormone
receptor and positive vascular invasion status. Further
studies are needed to assess the usefulness of PMRT in
patients who have pT1/2 breast cancer with 1-3 positive
lymph nodes and a combination of negative hormone
receptor and positive vascular invasion status.

Unfortunately, we could not assess the overall survival
in patients with pT1/2 breast cancer and 1-3 positive
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lymph nodes. The lack of analysis of overall survival was
one of the limitations of our present study. Further studies
are necessary to determine the survival benefit of PMRT in
the subgroup with a combination of negative hormone
receptor and positive vascular invasion status in patients
who had pT1/2 breast cancer and 1-3 positive lymph
nodes.

In conclusion, the routine use of PMRT in patients who
had pT1/2 breast cancer and 1-3 positive lymph nodes
could not be justified because of the comparatively low
incidence of isolated locoregional failure. However, the
incidence of isolated locoregional failure was compara-
tively high in patients with a combination of negative
hormone receptor and positive vascular invasion status.
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