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Purpose: The purpose of this study was to identify patients with
high risk of distant metastasis (DM) after salvage treatment for
postmastectomy locoregional recurrence (LRR). Methods: We
retrospectively reviewed 142 patients who received salvage radio-
therapy with or without wide excision for isolated LRR after
mastectomy between January 1999 and December 2012. Dis-
tant metastasis-free survival (DMFS) was estimated from the
date of diagnosis of isolated LRR to the date of DM or last
follow-up using the Kaplan-Meier method, and Cox regression
analysis was performed to identify prognostic factors for DM.
Results: The median follow-up period was 54 months. The major
failure pattern was DM (56%) and the 5-year DMFS was 43%. In

multivariate analysis, initial N (iN) stage, recurrent N (N) stage,
and hormone receptor (HR) status were significant prognostic
factors for DM (5-year DMFS: iNO vs. iN1-3, 73% vs. 25%,
p<0.001; rNO vs. rN1-3, 61% vs. 29%, p<0.001; HR+ vs. HR-,
49% vs. 21%, p<0.001). Conclusion: Patients with lymph node
involvement and/or HR- specimens seem to experience more
DM than patients with chest wall-only recurrence and HR+
specimens. Further studies are needed to investigate the role of
chemotherapy in these patients.

Key Words: Breast neoplasms, Drug therapy, Local neoplasm recurrence,
Mastectomy, Neoplasm metastasis

INTRODUCTION

Postmastectomy locoregional recurrence (LRR) has been
reported to be between 4% and 35% in breast cancer patients
treated with mastectomy and no adjuvant radiotherapy de-
pending on several risk factors [1-4]. Although some patients
with LRR showed long-term survival without any recurrence
after thorough salvage treatments, most patients experienced
second failures and showed poor prognosis [5-10]. Several
retrospective studies, including our previous study, analyzed
treatment results of postmastectomy LRR and reported that
the major pattern of failure was distant metastasis (DM)
[5,6,8-13]. However, because of the small number and hetero-
geneity of the patients and the retrospective nature of these
studies, prognostic factors for DM and the role of systemic
therapy have not been well defined yet.
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Recently, Aebi et al. [14] reported the results of the CALOR
trial, which randomized patients with isolated LRR after mas-
tectomy or lumpectomy either to chemotherapy or no che-
motherapy. In that study, chemotherapy improved disease-
free survival (DFS) and overall survival (OS) in the overall pa-
tient group and the estrogen receptor (ER) negative subgroup
but not in the ER (+) subgroup. Although that was the only
randomized trial which evaluated the role of chemotherapy; it
seems to be insufficient to expand that results to all of patients
with isolated LRR. The half of patients received lumpectomy
at initial diagnosis and sites of isolated LRR were chest wall or
in-breast in most patients (88%). Therefore, further studies
are needed to evaluate prognostic factors for DM and the role
of systemic therapy. In our present study, we investigated the
prognostic factors for DM after salvage treatment for isolated
LRR after mastectomy to estimate who might benefit from
systemic therapy.

METHODS

Patients
We retrospectively reviewed 142 patients who received salvage
radiotherapy with or without prior wide excision for isolated
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LRR after mastectomy between January 1999 and December
2012 in our institution. Of these 142 patients, 71 were includ-
ed in our previous report, which had a similar overall study
design to that of our present study [10]. These 142 patients did
not receive postmastectomy radiotherapy for the following
reasons: (1) pT0-2NO0-1 stage (n=115), (2) patient refusal
(n=7), (3) immediate recurrence during adjuvant chemo-
therapy (n=1), (4) wound problem (n=1), and (5) unknown
(n=18). When performing mastectomy, most patients (79%,
112 of 142) underwent axillary lymph node (LN) dissection.
This study was approved by the Institutional Review Board of
Asan Medical Center (approval number: 2015-0230).

Isolated LRR was defined as pathologically confirmed re-
currences within the ipsilateral chest wall and/or regional
lymphatics (axillary, supra-/infraclavicular, and internal mam-
mary region) without simultaneous DM. The disease-free in-
terval (DFI) was calculated from the date of mastectomy to
the date of diagnosis of isolated LRR. The recurrent stage of
isolated LRR as well as the pathologic stage of the initial tu-
mor was assessed according to the American Joint Committee
on Cancer (AJCC, seventh edition) TNM stage classification.
The ER, progesterone receptor (PR), and human epidermal
growth factor receptor 2 (HER2) status in each case were ex-
amined by immunohistochemistry, and in situ hybridization
was added when the HER2 status was equivocal by immuno-
histochemistry. If there was discordance between the initial
mastectomy specimen and the LRR, we used the LRR result
for analysis.

Treatment

Radiotherapy was delivered to the involved field with or
without an elective field using 4-15 MV X-ray and/or 6-16
MeV electron from a linear accelerator (Varian Medical Sys-
tems, Palo Alto, USA). The involved field was defined as the
chest wall and/or regional lymphatic regions that contained
LRR, and the uninvolved chest wall and/or regional lymphatic
regions were considered elective fields. Total radiation doses
were typically 4,500-5,080 cGy in 180-250 cGy fractions and
various boost doses of 540-2,540 cGy were added to the tu-
mor bed or gross tumor. Depending on the treatment volume,
the two-field standard tangential technique, three-field tech-
nique, or reverse hockey stick technique was used. Hormone
therapy and/or chemotherapy were performed depending on
hormone receptor (HR) status and the physicians decision.

Statistics

Distant metastasis-free survival (DMFS) and OS rates were
estimated from the date of diagnosis of isolated LRR to the
date of DM or last follow-up and to the date of death from any
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cause or last follow-up, respectively, by the Kaplan-Meier
method. Univariate and multivariate analysis by the Cox pro-
portional hazards model were performed to describe the as-
sociation of independent variables with DMFS and OS. The
independent variables included in the univariate analysis were
age, initial pathologic T, N stage, DFI, recurrent T, N stage,
HR status, HER2 status, wide excision, radiotherapy field, ra-
diotherapy dose, and hormone therapy. Variables with p-values
of <0.05 were included in the multivariate analysis and back-

Table 1. Patient characteristics

Characteristic No. (%)
Age at mastectomy (yr)* 43 (28-71)
Age at locoregional recurrence (yr)* 47 (30-74)
Initial T stage (AJCC 7th ed)

T 52 (37)

T2 79 (56)

T3 7(5)

T4 43
Initial N stage (AJCC 7th ed)

NO 55 (39)

N1 65 (46)

N2 13(9)

N3 9(6)
Disease-free interval (mo)* 31.9(1.4-159.1)
Site of recurrence

Chest wall 63 (44)

Axillary LN 30 (21)

Supra-/infraclavicular 14 (10)

Internal mammary 9(6)

Multiple sites’ 26 (18)

T stage at ILRR

10 63 (44)

T 52 (37)

T2 10(7)

13 1(1)

T4 16 (11)

N stage at ILRR

NO 63 (44)

N1 23 (16)

N2 19 (13)

N3 37 (26)
Hormone receptor status

ER+ and/or PR+ 112 (79)

ER-and PR- 29 (20)

Not checked 1(1)
HER?2 status

HER2+ 44 (31)

HER?2- 88 (62)

Not checked 10(7)

AJCC =American Joint Committee on Cancer; LN =lymph node; ILRR =isolated
locoregional recurrence; ER=estrogen receptor; PR=progesterone receptor;
HER?2 =human epidermal growth factor receptor 2.

*Median (range); TAmong 26 patients who had multiple site recurrences, 16
patients experienced both chest wall and LN recurrences and 10 patients had
both axillary and supraclavicular LN recurrences.
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ward elimination Cox regression was used. All statistical tests
were two-sided and performed at the 5% level of significance
using SPSS version 18.0 (SPSS Inc., Chicago, USA).

RESULTS

Patient characteristics are summarized in Table 1. The me-
dian age was 43 years (range, 28-71 years) at initial diagnosis
and 47 years (range, 30-74 years) at isolated LRR. The median
DFI from the date of mastectomy to the date of diagnosis of
LRR was 31.9 months (range, 1.4-159.1 months). The sites of
recurrence were the chest wall in 63 patients (44%), axillary
LN in 30 patients (21%), supra-/infraclavicular LN in 14 pa-
tients (10%), internal mammary LN in nine patients (6%),
and multiple sites in 26 patients (18%). The T stage at recur-
rence was rT0, rT1, rT2, rT3, and rT4 in 44%, 37%, 7%, 1%,
and 11%, respectively. The N stage at recurrence was rNO,
N1, rN2, and rN3 in 44%, 16%, 13%, and 26%, respectively.

Regarding the HR status, 112 patients (79%) were ER+ and/
or PR+ and 29 patients (20%) were ER- and PR-. HER?2 sta-
tus was assessed in 132 patients (93%) and was positive in 44
patients (31%). Most patients (88%, 125 of 142) underwent
wide excision before radiotherapy and 17 patients (12%) re-
ceived radiotherapy alone (Table 2). Among the 125 patients
who underwent wide excision, resection margin status was
negative in 55 patients (44%), positive in 10 patients (8%), and
unknown in 60 patients (48%). For regional recurrence, 67 of
79 patients received wide excision and the number of dissect-
ed LN was varied from 1 to 58 (<6 in 37 patients and >6 in
30 patients). The median total radiation dose was 55 Gy
(range, 38-70 Gy) and most patients (84%, 119 of 142) re-
ceived elective field radiotherapy of the ipsilateral chest wall
and regional lymphatic regions, as well as the tumor bed and
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gross tumor. Of the 142 patients, 91 (64%) received hormone
therapy and 17 (12%) underwent chemotherapy. Forty pa-
tients (28%) did not receive any systemic therapy.

The median follow-up time was 53.8 months (range, 8.6-
184.9 months). The major pattern of failure was DM with or
without a second LRR in 79 patients (56%) and a second iso-
lated LRR occurred in nine patients (6%). The 3- and 5-year
OS rates were 82% and 66%, respectively (Figure 1A). The 3-
and 5-year DMFS rates were 58% and 43%, respectively (Fig-
ure 1B). In univariate analysis, initial pathologic N stage (iN),
DFI, recurrent N stage (rN), HR status, wide excision, and
hormone therapy were significant prognostic factors for both
OS and DMFS (Tables 3, 4). In multivariate analysis, iN stage
(hazard ratio, 4.806; p<0.001), DFI (hazard ratio, 2.280;

Table 2. Treatment characteristics

Characteristic No. (%)
Wide excision
Performed 125 (88)
Not performed 17 (12)
Radiotherapy field
Involved field 23 (16)
Elective field 119 (84)
Radiotherapy dose (Gy)* 55 (38-70)
Systemic therapy for ILRR
None 40 (28)
Chemotherapy 11(8)
Hormone therapy 85 (60)
Hormone therapy and chemotherapy 43
Hormone therapy, chemotherapy, and trastuzumab 2(1)

ILRR=isolated locoregional recurrence.

*Median (range); Most patients (93%) received radiotherapy of >50 Gy except
one patient who received 37.5 Gy, four patients who received 40 Gy, one pa-
tient who received 44 Gy, and four patients who received 45 Gy. Fraction size
was 1.8-2.5 Gy.
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Figure 1. Overall survival (OS) (A) and distant metastasis-free survival (DMFS) (B) rates in the entire patients.
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Table 3. Prognostic factors in overall survival
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Eact Univariate analysis Multivariate analysis
aclor Hazard ratio (95% Cl) p-value Hazard ratio (95% Cl) p-value

Age at mastectomy (>40 yr) 0.724 (0.422-1.242) 0.241

Age at ILRR (>40yr) 0.654 (0.347-1.235) 0.190

Initial T stage (T1-2) 1.157 (0.494-2.708) 0.737

Initial N stage (NO) 3.420 (1.775-6.590) <0.001 4.806 (2.390-9.665) <0.001
Disease-free interval (>30 mo) 2.465 (1.458-4.168) 0.001 2.280 (1.295-4.016) 0.004
T stage at ILRR (T0-2) 1.399 (0.725-2.699) 0.317

N stage at ILRR (NO) 2.723 (1.543-4.807) 0.001 3.125 (1.755-5.567) < 0.001
HR status (ER+ and/or PR+) 2.708 (1.5621-4.822) 0.001 1.245 (0.563-2.751) 0.588
HER? status (HER2+) 0.829 (0.470-1.464) 0.518

Wide excision (performed) 2.936 (1.608-5.360) <0.001 1.559 (0.793-3.064) 0.198
Radiotherapy field (elective) 0.493 (0.212-1.149) 0.102

Radiotherapy dose (>50.4 Gy) 0.614 (0.358-1.051) 0.075

Hormone therapy (performed) 2.152 (1.288-3.596) 0.003 2.415 (1.3562-4.316) 0.003

Cl=confidence interval; ILRR=isolated locoregional recurrence; HR=hormone receptor; ER=estrogen receptor; PR=progesterone receptor; HER2 =human epi-

dermal growth factor receptor 2.

Table 4. Prognostic factors in distant metastasis-free survival

Fact Univariate analysis Multivariate analysis

acr Hazard ratio (95% C) pvalue Hazard ratio (95% C) p-valie
Age at mastectomy (>40 yr) 0.677 (0.423-1.083) 0.104
Age at ILRR (>40yr) 0.555 (0.316-0.976) 0.041 0.739 (0.410-1.333) 0.315
Initial T stage (T1-2) 1.273(0.611-2.649) 0.519
Initial N stage (NO) 4.07 (2.311-7.168) <0.001 4,683 (2.625-8.355) <0.001
Disease-free interval (>30 mo) 1.582 (1.017-2.461) 0.042 1.329 (0.820-2.152) 0.248
T stage at ILRR (T0-2) 1.254 (0.661-2.380) 0.489
N stage at ILRR (NO) 2. 729 (1.679-4.436) <0.001 2.629 (1.604-4.310) <0.001
HR status (ER+ and/or PR+) .7 (1.649-4.420) <0.001 3.062 (1.840-5.097) <0.001
HER2 status (HER2+) 0. 651 (0.406-1.044) 0.075
Wide excision (performed) 2.225 (1.245-3.977) 0.007 1.285 (0.697-2.367) 0.422
Radiotherapy field (elective) 1.05 (0.578-1.906) 0.873
Radiotherapy dose (>50.4 Gy) 0.768 (0.492-1.201) 0.248
Hormone therapy (performed) 1.582 (1.011-2.476) 0.045 1.268 (0.612-2.628) 0.522

Cl=confidence interval; ILRR=isolated locoregional recurrence; HR =hormone receptor; ER =estrogen receptor; PR=progesterone receptor; HER2 =human epi-

dermal growth factor receptor 2.
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Figure 2. Distant metastasis-free survival (DMFS) rates depending on the (A) initial N (iN) stage, (B) recurrent N (N) stage, and (C) hormone receptor

status.

p=0.004), rN stage (hazard ratio, 3.125; p<0.001), and hor-
mone therapy (hazard ratio, 2.415; p=0.003) were significant
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prognostic factors for OS (Table 3). Regarding DMFS, iN
stage (hazard ratio, 4.683; p<0.001), rN stage (hazard ratio,
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Figure 3. Distant metastasis-free survival (DMFS) rates depending on the (A) hormone receptor (HR) status and initial N (iN) stage, (B) hormone recep-

tor status and recurrent N (rN) stage.

2.629; p<0.001), and HR status (hazard ratio, 3.062; p<0.001)
were significant prognostic factors in multivariate analysis
(Table 4). The 5-year DMES rates were superior in patients
with iNO (73% vs. 25%, p<0.001), rNO (61% vs. 29%,
p<0.001), and HR (+) (49% vs. 21%, p<0.001) when com-
pared with iN1-3, rN1-3, and HR- (Figure 2), respectively. In
112 HR+ patients, DMFS rates were significantly different de-
pending on the iN stage and rN stage (5-year DMFS: iNO vs.
iN1-3, 77% vs. 31%, p<0.001; rNO vs. rN1-3, 64% vs. 35%,
p<0.001) (Figure 3).

DISCUSSION

In our present study, iN stage, rN stage, and HR status were
significant prognostic factors for DMFS, and the 5-year
DMES rates were superior in patients with iNO (73% vs. 25%,
p<0.001), rNO (61% vs. 29%, p<0.001), and HR+ (49% vs.
21%, p<0.001) than in patients with iN1-3, rN1-3, and HR-,
respectively. The categorization of rN stage as rNO versus rN1-
3 is the same as the categorization of the site of recurrence as
chest wall-only versus regional lymphatics with or without
chest wall involvement. Several studies reported that chest
wall-only recurrence is a good prognostic factor for DM
[6,12]. Kamby et al. [6] reported that the median time to DM
was longer in patients with chest wall-only recurrence than in
patients with regional lymphatic recurrence (6.5 years vs. 3.7
years). The HR status in the recurrent specimen or initial
mastectomy specimen was reported as a significant prognos-
tic factor for DMES in several studies [8,9]. Haffty et al. [8] ex-
amined PR status in chest wall recurrence specimens, and the
5-year DMES rate was higher in patients with PR+ than in pa-
tients with PR~ (84% vs. 38%). Regarding the iN stage, Kuo et
al. [9] and Nielsen et al. [13] categorized the number of posi-
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tive axillary LNs at the initial mastectomy as 0, 1-3, and >4
and showed prognostic value for DFS and DM, respectively.
In several studies, a short DFI was reported as a poor prog-
nostic factor for DMFS [8,12,13] or DFS [9].

In addition to the effort to identify patients with high risk of
DM, the role of systemic treatment for patients with isolated
LRR after mastectomy has been evaluated in several studies.
Regarding the role of hormone therapy, one randomized trial
has been performed and showed superior DFS in tamoxifen
group than in observation group [15]. However, the improve-
ment in the DFS was mainly due to a decreased second LRR
(p=0.011) and the incidence of DM and the OS rates were
not significantly different between two groups. Regarding the
role of chemotherapy, two prospective studies have been re-
ported. In the nonrandomized prospective study of Haylock
et al. [16], patients who received immediate chemotherapy at
isolated LRR showed better DMFS (5-year DMES, 75% vs.
61%) and OS (5-year OS, 82% vs. 74%) than patients who did
not, but these differences were not statistically significant.
However, the accrual periods were different between the che-
motherapy group (from 1979 to 1983) and control group
(from 1983 to 1989) and most patients were T1-2 (95%) NO
(85%) at initial mastectomy. These might act as a limitation to
evaluated the role of chemotherapy for patients with LN in-
volvement or >T?2 stage at initial mastectomy. In 2014, results
of the CALOR trial, which randomized patients with isolated
LRR after mastectomy or lumpectomy either to chemotherapy
or to no chemotherapy, were reported by Aebi et al. [14]. Che-
motherapy significantly improved DFS and OS in the entire
patients and ER- subgroup, but not in ER+ subgroup. Based
on these results, the authors concluded that chemotherapy
should be recommended in patients with isolated LRR, espe-
cially in patients with a HR- isolated LRR specimen. Al-
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though DFS was not improved by chemotherapy in HR+ pa-
tients and the role of chemotherapy seemed to be uncertain in
those patients, it might be due to the favorable patient charac-
teristics of that study in which only 12% of patients had re-
gional recurrence and half of the patients received lumpecto-
my at initial diagnosis. Moreover, most of the patients (85%)
had a DFI of 2 years or more. Because of these favorable char-
acteristics, the number of events might be too small to detect
a benefit of chemotherapy in HR+ patients. On the other
hand, in our present study, a relatively large number of pa-
tients with regional recurrence (n=79, 56%) were included
and all of the patients received mastectomy at initial diagnosis.
We could see significantly different DMFS rates according to
iN stage (5-year DMFS, iNO vs. iN1-3, 77% vs. 31%) and rN
stage (5-year DMFS, rNO vs. rN1-3, 64% vs. 35%) in the sub-
group of HR+ patients (n=112). Although the role of chemo-
therapy could not be evaluated in our present analysis because
it was retrospective and only 12% of our patients underwent
chemotherapy, it seems to be an important finding that pa-
tients who had LN involvement (at initial diagnosis or at re-
currence) and/or were HR- had significantly worse DMFS.
Further studies are needed to investigate the role of chemo-
therapy in these patients.

There were several limitations to the present study. First,
because of its retrospective nature, treatment and patient
characteristics were heterogeneous. Second, the number of
patients who received chemotherapy was too small to evaluate
the role of chemotherapy. Third, few patients received trastu-
zumab, one of the more recent treatment options, as salvage
treatment for first isolated LRR. Nonetheless, the present
study included a relatively large number of patients with both
regional recurrence and chest wall recurrence.

In present study, patients with LN involvement and/or a
HR- tumor seemed to experience more DM than patients
with chest wall-only recurrence and a HR+ tumor. Further
studies are needed to investigate the role of adjuvant chemo-
therapy in these patients.
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