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Abstract
Locoregional recurrence (LRR) of breast cancer can occur after multidisciplinary treatment of a primary breast cancer.
With modern multidisciplinary breast cancer treatment, the incidence of isolated LRR is decreasing. Improvements in
systemic therapy are driving the decrease in LRR. LRR does still occur, however. LRR reflects biology of the cancer, as
does systemic recurrence. LRR of breast cancer is frequently associated with systemic disease recurrence and poor
prognosis. Given this associated poor prognosis, historically, it has been unclear whether patients with LRR would
benefit from aggressive therapy with curative intent. Findings in retrospective studies suggest that prognosis for
patients with LRR is not universally poor, and some patients may benefit from aggressive locoregional and systemic
therapy. The challenge remains to assess prognosis and appropriately treat patients with locoregional breast cancer
recurrence.
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Introduction
After treatment of early stage breast cancer, disease recurrence can

occur locally in the ipsilateral breast or chest wall, regionally in
draining lymph nodes, or at distant sites. Distant recurrence is
associated with poor prognosis and generally considered incurable.
Treatment of patients with distant recurrence is palliative. Under-
standing of the significance of locoregional recurrence (LRR),
however, has evolved.

On the basis of results of the landmark National Surgical
Adjuvant Breast and Bowel Project (NSABP) B-04 and B-06 trials,
investigators concluded that systemic disease is the principal deter-
minant of outcome. Locoregional disease and the extent of locore-
gional treatment were thought to not affect survival significantly.1,2

In the NSABP B-06 trial, patients with breast cancer were
randomized to treatment with lumpectomy, lumpectomy with
adjuvant radiation, or mastectomy.2 In-breast tumor recurrence
(IBTR) was found to be associated with increased risk of distant
recurrence (relative risk, 3.41, 95% confidence interval [CI],
2.70-4.30).3 While patients who were treated with lumpectomy
alone had a greater IBTR rate than patients treated with mastectomy
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or patients treated with lumpectomy plus radiation, all 3 groups had
equivalent outcomes in terms of overall survival (OS), disease-free
survival (DFS), and distant DFS. On the basis of these findings,
LRR was deemed a marker for, but not a cause of, increased risk of
distant recurrence.3 One may conclude from these findings that
survival would not be impacted by locoregional therapies which
would reduce local recurrence risk. This conclusion was not sup-
ported, however, by analysis of multiple randomized trials of local
therapy of early stage breast cancer by the Early Breast Cancer
Trialists’ Collaborative Group (EBCTCG). This analysis resulted in
the finding that a reduction in the LRR rate by 20% over 5 years is
associated with a 15-year reduction in mortality of 5.2%.4,5

Locoregional therapies such as adjuvant radiation, which reduce
local recurrence rates, may impact survival.

While the effect of LRR on survival has been debated, there has
been general agreement that LRR is a harbinger of risk of distant
disease recurrence. Given the association of LRR with distant
recurrence, it is important to assess whether patients who develop
LRR should be treated with curative or palliative intent.

Incidence of LRR of Breast Cancer
On the basis of data from randomized trials of treatment of early

stage breast cancer, the 10-year incidence of LRR historically has
been 3% to 8% after mastectomy and about 10% to 12% after
breast-conserving therapy (BCT).4 Most recurrences occur within
the first 5 years after initial treatment.4,6

The incidence of local recurrence has been decreasing over time.
An examination of 33 studies to evaluate the effect of resection
margin width on local recurrence yielded the finding that more
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Table 1 Effect of Systemic Therapy on Local Recurrence of Breast Cancer in NSABP Trials11

Study Years NSABP Study Follow-up (y) Intervention

Did Not Receive
Intervention, Local
Recurrence (%)

Received Intervention,
Local Recurrence (%)

1976-1984 B-06 20 Adjuvant radiation after lumpectomy 39.2 14.3

1976-1984 B-06 20 Adjuvant radiation and chemotherapy after lumpectomy in
node-positive patients

44.2 8.8

1981-1988 B-13 16.1 Adjuvant methotrexate, 5-FU, and leucovorin 19.9 6.3

1982-1988 B-14 19.1 Adjuvant tamoxifen in patients with node-negative,
ER-positive cancer

19 10.8

1988-1990 B-19 15.7 Cyclophosphamide in addition to methotrexate and 5-FU 11.9 7.1

1988-1993 B-20 14.5 Adjuvant chemotherapy in addition to tamoxifen in patients
with node-negative, ER-positive cancer

12.5 MF 9.7, CMF 4.6

2000-2005 B-31 and NCCTG
N9831

10 Trastuzumab in addition to chemotherapy: doxorubicin,
cyclophosphamide, paclitaxel

5.9 4

Abbreviations: 5-FU ¼ 5-fluorouracil; C ¼ cyclophosphamide; ER ¼ estrogen receptor; F ¼ 5-fluorouracil; M ¼ methotrexate; NSABP ¼ National Surgical Adjuvant Breast and Bowel Project.
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recent studies have reported significantly lower local recurrence
rates.7 Two recent randomized control trials of regional nodal
radiation reported LRR rates. The Canadian MA.20 study was
conducted from 2000 to 2007 and randomized patients treated with
BCT and adjuvant systemic therapy to whole-breast radiation versus
whole breast and regional nodal radiation.8 Ten-year LRR rates in
the absence of distant metastasis were 6.8% and 4.3% among
patients who had whole-breast radiation and whole breast and
regional nodal radiation, respectively. In the European Organization
for Research and Treatment of Cancer (EORTC) 22,922 study
conducted from 1996 to 2004, patients with breast cancer treated
by breast-conserving surgery (BCS) or mastectomy were treated
with whole-breast radiation or chest wall radiation, respectively, and
were randomized to either receive or not receive nodal irradiation.9

A total of 76.1% of the patients were treated with BCS. With a
median follow-up of 10.9 years, the LRR rate was 9.5% in the
control group and 8.3% in the group treated with nodal irradiation.

According to a review of breast cancer randomized phase 3 trials
of adjuvant treatment, LRRs have been decreasing as a proportion of
all breast cancer recurrences. In 53 trials published between 1990
and 2011 involving 86,598 patients, the proportion of breast cancer
recurrences that were locoregional decreased from 30% to 15%.
This decreasing proportion of LRR correlated with systemic therapy
rather than with locoregional therapy, with greater correlation with
chemotherapy than with endocrine therapy.10 This finding high-
lights the impact of systemic therapy on locoregional disease. In a
review of NSABP randomized trials of systemic therapy agents,
addition of chemotherapy and targeted biologic therapy resulted not
only in lower rates of distant recurrence but also improved locore-
gional disease control11 (Table 1).

Risk Factors for Local Recurrence
Several factors have been associated with risk of local recurrence

after BCT or mastectomy. Positive margins, larger primary tumors,
nodal metastasis, omission of adjuvant radiation, omission of
adjuvant systemic targeted therapy, extensive intraductal compo-
nent, and young age have all been associated with increased risk of
local recurrence.4,12-14 The most important risk factor for local
recurrence is tumor biology, with triple-negative and HER-2/neu
nical Breast Cancer Month 2017
amplified cancers having higher local recurrence rates than
luminal A and luminal B cancers.15,16

With modern multidisciplinary treatment, risk of local recurrence
is decreasing, and the type of operative treatment is becoming less
impactful in terms of local recurrence risk. In a multi-institutional
retrospective review of outcomes of breast cancer patients 40 years
old or younger treated with either mastectomy or BCT, LRR rates
were found to be significantly lower in more recent years.17

Furthermore, there was no significant difference in LRR rates
between patients treated with mastectomy or BCT. A total of 853
patients 40 years old or younger who were candidates for BCT were
included in this study. A total of 295 were treated with BCT, and
558 were treated with mastectomy. The study period was 1975 to
2013. Patients treated with BCT after 2000 had a LRR rate of 5.1%
at 10 years compared to a LRR rate of 19.2% among patients
treated with BCT before 2000. Among patients treated with mas-
tectomy, the 10-year locoregional rate was 7.9% for patients treated
after 2000 compared to 14.2% for patients treated before 2000. For
patients treated after 2000, the 10-year local recurrence rate after
BCT was 5.1% and after mastectomy was 7.9% (P ¼ .57).

Adequate margins of resection are associated with lower local
recurrence rates, but over the years, there has been considerable
debate regarding adequate margin width in BCS. This question was
addressed in a consensus conference which was recently
reported.7,18 A meta-analysis of 33 studies with data regarding
margin width and IBTR yielded the finding that no tumor on ink is
an adequate definition of clear margins in the setting of multidis-
ciplinary breast cancer treatment. The odds ratio for local recurrence
was 2.44 for positive margins compared to negative margins. The
risk of local recurrence was not significantly reduced by wider
margins.

Prognosis
While LRR of breast cancer is a recognized marker of risk of

distant recurrence, the prognosis of LRR can be variable. Under-
standing the prognosis of differing patterns of recurrence may help
guide decisions regarding treatment of LRR. In retrospective anal-
ysis, the prognosis of LRR may be related to the time frame and
pattern of recurrence.19-21
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In retrospective studies of outcomes of patients who have LRR
after BCT, there is conflicting evidence regarding long-term survival
after salvage therapy. In one institutional study of outcomes of 112
patients treated for isolated LRR after BCT, an overall 10-year
survival rate of 69% was observed from the time of diagnosis of
LRR.19 A total of 93 patients had invasive recurrence, while 19
patients had recurrence in the form of ductal carcinoma-in-situ
(DCIS). The patients with invasive recurrence had an overall
10-year survival rate of 64%. Two of the 19 patients who developed
DCIS died of metastatic breast cancer, and the investigators
concluded these patients still had risk of metastatic disease related to
their initial diagnosis of invasive breast cancer. One hundred
patients had IBTR only, and 12 patients had IBTR and regional
recurrence. Salvage surgical therapy consisted of mastectomy for all
patients and axillary node dissection in 31 patients. The distribution
of adjuvant systemic therapy was chemotherapy for 13 patients,
endocrine therapy for 8 patients, both chemotherapy and endocrine
therapy for 15 patients, and no systemic therapy for 74 patients.
Information about systemic therapy was not available for 2 patients.
On univariate analysis, time interval from initial diagnosis of breast
cancer to LRR and the method of detection of the LRR were
significantly associated with survival after LRR. Patients who
developed LRR 2 years or sooner after their initial diagnosis, those
who developed LRR later than 2 years but at 5 years or earlier after
diagnosis, and those who developed recurrence later than 5 years
after their initial diagnoses had 5-year survivals of 65%, 84%, and
89%, respectively (P ¼ .03). Patients who had recurrence detected
by mammography alone, physical examination alone, or by both
physical examination and mammography had 5-year survivals of
73%, 91%, and 93%, respectively. On multivariate analysis, only
time interval from diagnosis of breast cancer to LRR of � 2 years
remained a significant prognostic factor.

In another institutional retrospective study, variables related to
prognosis were evaluated for 341 patients initially diagnosed with
stage I to II breast cancer and treated with BCT consisting of partial
mastectomy and adjuvant radiation. At 5 years after detection of the
LRR, OS was 81%, and overall DFS (including freedom from
second malignancies) was 65%.22 A total of 295 of these patients
had IBTR only at the time of detection of LRR. A total of 288
patients had invasive recurrence, while 45 patients developed DCIS,
and histology of the recurrence was unknown for 8 patients. A total
of 276 patients (81%) had salvage mastectomy. Other aspects of
salvage therapy, including systemic therapy, lymph node sampling,
and radiotherapy, were variable. Patients were evaluated for time
from detection of LRR to development of distant failure, second
malignancy, or death. Invasive recurrence was found to be a
significantly worse prognostic indicator than noninvasive recurrence
(hazard ratio [HR] ¼ 4.1, P < .0001). For patients who developed
invasive recurrence, the most significant prognostic factors were not
having local salvage therapy versus having mastectomy or
unknown local salvage therapy (HR ¼ 3.5, P < .0001), and time to
LRR of < 2 years versus > 5 years (HR ¼ 3, P < .0001). The 45
patients with noninvasive recurrence had a 5-year actuarial risk of
distant failure, second malignancy, or death of 9%.

In a multi-institutional retrospective study of IBTR after BCT
that included adjuvant radiation, prognosis of LRR was found to be
poor. OS decreased with longer follow-up. A total of 266 patients
who had isolated IBTR comprised the study group. A total of 226
patients had an invasive recurrence. The 5-year OS for the patients
with invasive recurrence was 61%, but with a median follow-up of
11.2 years, the 10-year OS was found to be 39%.23,24 On univariate
analysis, the mode of detection of the local recurrence (mammog-
raphy alone vs. presence of signs and symptoms), type and size of
the local recurrence (distance from original tumor site, size of the
recurrence, and presence or absence of skin involvement), the
lymph node status of the primary tumor, and the presence of
vascular invasion in the primary tumor were significant prognostic
factors related to distant recurrence. On multivariate analysis,
examining the end points of distant recurrence, death, and subse-
quent local recurrence or local progression, lymph node status of the
primary tumor, and the type and size of the local recurrence were
found to be significant prognostic factors. Skin involvement of the
recurrence was found to be the most significant prognostic factor.
Time to LRR was not a significant prognostic factor in this study.
Four of 25 patients with noninvasive recurrence eventually devel-
oped distant metastasis.

These retrospective studies of LRR after BCT highlight the
variability in treatment and outcomes of LRR.

The affect of adjuvant chemotherapy on the prognosis of patients
who develop LRR was examined in a review of 5 NSABP ran-
domized trials of node-positive patients.25 In these trials, there were
a total of 2669 patients with median time on the study protocol of
13.3 years. All patients in these trials received chemotherapy, except
one group who received tamoxifen alone. A total of 424 patients
(15.9%) developed LRR as a first event, 259 (9.7%) with IBTR and
165 (6.2%) with other LRR. The adjusted HR for mortality for
patients who developed IBTR was 2.58 (95% CI, 2.11-3.15), and
for patients who developed other LRR, the HR was 5.85 (95% CI,
4.8-7.13). Patients who developed supraclavicular lymph node
recurrences had significantly worse survival compared to patients
with axillary recurrences, with a 5-year distant DFS of 12.1%
compared to 31.5%.25 Other negative prognostic indicators
included older age, increasing primary tumor size, increasing
number of nodes initially involved, and estrogen receptor
(ER)-negative primary tumor. The authors concluded that prog-
nosis of patients who developed a local recurrence was as if they had
been diagnosed at one stage higher than their stage at initial diag-
nosis of breast cancer.

The question of whether patients who initially present with node-
negative disease fare differently after LRR was examined in a review
of 5 National Surgical Adjuvant Breast and Bowel Project (NSABP)
randomized trials of node-negative patients.26 In these studies, there
were 3799 patients with median time on the study protocol of 16.1
years. A total of 419 patients (11%) developed LRR as a first event,
342 (9%) with IBTR and 77 (2%) with other LRR. The adjusted
HR for mortality for patients who developed IBTR was 3.04 (95%
CI, 2.42-3.81). Five-year OS was 76.6% for patients who developed
IBTR versus 34.9% for patients who developed other LRR. The
adjusted HR for mortality for patients with ER-negative primary
cancers (HR ¼ 4.49, 95% CI, 3.29-6.13) was worse than for pa-
tients with ER-positive primary cancers (HR ¼ 2.32, 95% CI,
1.72-3.14) (P ¼ .002). Age > 50 at entry into the trials,
African American race, high body mass index, and primary tumor
size > 2.1 cm were also significant negative prognostic factors. Time
Clinical Breast Cancer Month 2017 - 3
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to local failure was also a significant prognostic factor. Patients who
developed IBTR or other LRR � 24 months after their initial
diagnosis of breast cancer had 5-year OSs of 38.9% and 19.5%,
respectively. Patients who developed IBTR or other LRR > 60
months after their initial diagnosis of breast cancer had 5-year OSs
of 87.7% and 49.1%, respectively. The investigators concluded that
outcomes are significantly worse for patients with LRR after BCS
and adjuvant therapy, whether they initially present with node-
positive or node-negative disease.

Prognosis for patients who have LRR after mastectomy has also
been examined in retrospective studies. These studies have small
numbers of patients, and as in reviews of LRR after BCT, there is
variability in recurrence patterns and in treatment. In an instruc-
tional retrospective study, outcomes of 90 patients who had isolated
LRR after mastectomy were evaluated.27 These patients were treated
for their LRRs with chest wall radiation between 1968 and 1978.
Fifty-four of the patients had been treated for their primary cancers
with radical mastectomy, and 36 had been treated with modified
radical mastectomy (MRM). For treatment of the LRRs, the
investigators describe a typical treatment of 45 Gy in 20 fractions
over 5 weeks applied to the chest wall and/or draining lymph node
basins. Eighty-seven (97%) of 90 patients experienced clinical
complete response. Median follow-up was 81 months. Patients
developed distant metastasis at the rate of 20% annually. Actuarial
local control rates were 42% at 5 years and 35% at 10 years. Only
17 patients were evaluable for local recurrence at 5 years. OS was
50% at 5 years and 26% at 10 years. The disease-free interval (DFI)
from the time of mastectomy to LRR was the only significant
prognostic factor evaluated. Patients who had DFIs of � 2 years had
5-year survival of 58% and 10-year survival of 36%, while patients
who had DFIs of < 2 years had 5- and 10-year survivals of 33% and
7%, respectively (P ¼ .04 for comparison at 5 years, and P ¼ .007
for comparison at 10 years). The investigators concluded that local
treatment does not cure patients who have LRR after mastectomy
and that effective systemic therapy is important to improve out-
comes for these patients.

In another retrospective institutional review, outcomes were
examined in patients who had been treated after initial diagnosis of
breast cancer with radical mastectomy or MRM and various adju-
vant systemic and locoregional therapies.28 A total of 145 patients
with LRR were treated for their recurrence between 1979 and 1992.
The distribution of recurrences was as follows: chest wall 59%,
axillary lymph nodes 11%, supraclavicular nodes 11%, chest wall
and axillary lymph nodes 8%, and a combination of these sites in
11%. The authors examined the association of several patient and
tumor and treatment variables with outcomes and identified a
subgroup of patients who had good outcomes. The 100% 5-year
survival and 69% 10-year survival were observed in patients older
than 50 years of age who had a single chest wall or axillary recurrent
nodule, a DFI of 1 year or more, a pT1-2N0 primary tumor, and no
tumor necrosis, and whose recurrence was locally controlled.

In another examination of the question of whether LRR after
BCT versus LRR after mastectomy have differing biologic signifi-
cance and prognosis, investigators retrospectively reviewed LRR and
related prognosis in 2 European randomized trials of BCT versus
mastectomy.29 Because these trials were randomized, comparable
groups of patients had BCT or mastectomy. A total of 1807 patients
nical Breast Cancer Month 2017
were randomized between 1980 and 1989 to MRM or BCT. A total
of 133 patients developed LRR as a first event. Salvage therapy
varied. A total of 72% of patients who had LRR after MRM were
treated with radiotherapy with or without excision of the recurrent
tumor. A total of 73% of patients who had LRR after BCT were
treated with mastectomy with or without radiation. Adjuvant sys-
temic therapy was provided to 26 patients (39%) in the MRM
group and 18 patients (27%) in the BCT group. Five-year survival
rates after treatment of LRR were 58% and 59% in the MRM and
BCT groups, respectively. The type of treatment for the primary
cancer, whether MRM or BCT, was not a significant prognostic
factor. On multivariate analysis, nodal status of the primary tumor,
primary tumor stage, and presence of vascular invasion in the pri-
mary tumor were significant prognostic factors associated with
mortality in the patients who developed LRR. The investigators
concluded that early LRR is associated with an aggressive tumor
biology and poor prognosis, regardless of its occurrence after mas-
tectomy or BCT.

Variability in prognosis of IBTR may be related to whether the
tumor is a new primary (NP) lesion or a true recurrence (TR).
There are no standardized criteria to distinguish between TR and
NP. Retrospective studies have evaluated the question of whether
prognostic differences can be identified by classifying recurrent
tumors as NP versus TR.30-33 Criteria used to classify IBTR as NP
or TR include proximity of the recurrent tumor to the primary
tumor site and histologic subtype of the recurrence. Tumors located
close to the primary tumor site and of the same histologic subtype as
the primary tumor may be classified as TRs, while tumors distant
from the primary site and of a different histologic subtype may be
classified as NPs.30,32 The presence of an intraductal component or
change in receptor status or flow cytometry may indicate a
NP.30,31,33 Consistently in these studies, IBTR classified as NP was
found to be associated with a better prognosis than a TR, possibly
because the tumors classified as NPs were early stage breast
cancers.30 In one study that classified IBTR as TR if the recurrent
tumor was within 3 cm of the primary tumor site and had the same
histology, OS at 10 years was 77% for patients who developed NPs
versus 46% for patients who developed TRs (P ¼ .0002).32 This
difference in prognosis suggests treatment may need to be different
for recurrent tumors meeting these criteria. Furthermore, in some of
these studies, the risk of contralateral breast cancer is significantly
greater in patients who develop NPs than in patients who develop
TRs.30-32 In one study the difference in contralateral breast cancer
risk was 16.3% versus 9.5% (P ¼ .04) and in another study the
difference was 37% versus 12% (P ¼ .018).30,31 This finding
suggests chemoprevention strategies may be important for patients
who develop NP tumors.

The biology of the recurrent disease may also affect outcomes. In a
small retrospective institutional study, recurrent cancers that were
triple negative were associated with worse outcomes.34 Between 1971
and 2005, 1920 patients were treated with BCS and adjuvant breast
irradiation for stage I to II breast cancer. A total of 166 patients
experienced an IBTR, of which 47 patients had paraffin-embedded
tissue blocks of their recurrent tumors. A total of 25.5% of these
47 tumor samples had the triple-negative phenotype. After a median
follow-up of 7.5 years, 5-year distant metastasis-free survival was
90.8% in patients who did not have triple-negative recurrences versus
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48.6% in patients whose recurrent tumors were triple negative
(P < .01). The difference in 5-year OS was 96.9% for patients with
recurrent tumors with receptor expression versus 72.7% in patients
with triple-negative recurrent tumors (P ¼ .0002). By multivariate
analysis, triple-negative phenotype of the recurrent tumor was a sig-
nificant risk factor for distant recurrence (relative risk, 5.91, 95% CI,
1.83-19.01, P < .01).

Outcomes after LRR can be variable and may depend on several
variables. Reliable models may allow for better treatment selection
to improve outcomes. Tumor genomic profiling needs to be
correlated with biology and outcomes.

Treatment of Locoregionally
Recurrent Breast Cancer
Local Treatment After IBTR

In patients with IBTR after BCS, salvage mastectomy is the
standard treatment.2,3,19,22,25,26,35,36 There are conflicting data in
retrospective studies regarding the efficacy of BCT for IBTR. One
study found the HR for distant failure, second malignancy, or death
to be 2.0 for patients who had an IBTR after BCT for their primary
breast cancer and had salvage therapy with repeat BCT compared to
patients who had mastectomy. The authors state that the 2 groups
may not be comparable because data regarding the extent of LRR
were not available.22

Among studies that have retrospectively examined the question of
the efficacy of BCT versus mastectomy for IBTR, 2 studies have the
largest numbers of patients. In one study, 190 patients with IBTR
after BCT were treated for their local recurrences with either
another attempt at BCT or mastectomy.37 A total of 133 patients
were treated with mastectomy, and 57 were treated with repeat
BCS. These 57 patients were deemed appropriate for BCS, and the
patients and surgeons agreed with BCS. There was no significant
difference in 5-year OS. Five-year OS was 70% among patients who
had mastectomy and 85% among patients who had BCS. Five-year
local recurrence, however, was greater among patients who had BCS
(19%) versus patients who had mastectomy (4%).

In another retrospective study of 146 patients who had IBTR
after BCT, 116 underwent salvage mastectomy, while 30 patients
refused mastectomy and had BCS for salvage local therapy.38 There
was no significant difference in 10-year OS between the 2 groups.
Ten-year OS was 65.7 � 5.1% for patients who had mastectomy
and 58 � 9.2% for patients who had BCS. Two patients who had
BCS for treatment of IBTR had another IBTR and were treated
with salvage mastectomy. Eight patients who had mastectomy had a
second local recurrence and were treated with excision, if their
disease was resectable, along with adjuvant systemic therapy and/or
radiotherapy. The authors also commented that patients with
multicentric disease recurrence may be less suitable for BCS. Among
patients who had mastectomy, multicentricity of the recurrent
tumor was significantly associated with deleterious BRCA1 and
BRCA2 gene mutations, ER-negative primary tumor, increasing
recurrent tumor size, lymph node metastasis at time of IBTR, and
detection of recurrence by physical examination.

Local Treatment for Postmastectomy LRR
Postmastectomy LRR historically has been treated with excision,

radiation, or both. In a retrospective study, 128 patients were
treated between 1967 and 1988 with radiation after post-
mastectomy LRR.39 The most common sites of recurrence were
chest wall (n ¼ 86) and supraclavicular nodes (n ¼ 20). Excision of
the recurrence was done for 78 patients, and incisional biopsy was
done for 49 patients. Most patients received chest wall and nodal
radiation. Nineteen percent of patients who had isolated chest wall
recurrence were treated with radiation to chest wall but not to
nodes, and 13% of patients who had isolated nodal recurrence had
radiation to nodes but not chest wall. Only 66 patients received
systemic therapy. Multivariate analysis yielded findings that a longer
DFI, locoregional control after recurrence, and excision of the
recurrent tumor before radiation were significantly associated with
survival. A subgroup of patients (18% of the entire study popula-
tion) who had a DFI of 2 years or more and excision of the recurrent
tumor and locoregional control had a 5-year survival of 61%.

In the setting of postmastectomy LRR, radiation alone can have
therapeutic efficacy. A total of 224 radiotherapy-naive patients with
isolated chest wall, regional nodal, or both chest wall and nodal
recurrences after mastectomy were treated with radiation with
curative intent.40 A total of 57% of patients treated had locoregional
control at 5 years. Locoregional control was best for patients with
isolated chest wall recurrences only. At 5 years, 63% of patients with
isolated chest wall recurrences, 45% of patients with isolated nodal
recurrences, and 27% of patients with both chest wall and nodal
recurrences had control of locoregional disease with therapeutic
radiation. Radiation to the entire chest wall in the setting of isolated
chest wall recurrence had greater efficacy in terms of local control
than focusing radiation only on an affected small area. Large-field
radiation covering the entire chest wall yielded local control in
75% and 63% of patients at 5 and 10 years, respectively. Small-field
radiation focused mainly on the site of recurrent tumor yielded local
control rates at 5 and 10 years of 36% and 18% (P ¼ .0001). OS
for patients in this study was 43% at 5 years and 26% at 10 years.
The authors concluded that although most patients with LRR after
mastectomy eventually develop distant disease, a significant per-
centage of patients do live 5 years and may benefit from radiation
with curative intent.

One prospective but nonrandomized clinical study showed that
complete resection was strongly associated with better local control
and also with better OS.41 Between 1979 and 1989, 120 women
were diagnosed with isolated LRR after mastectomy. These patients
had no prior chemotherapy nor endocrine therapy. The LRR was
excised if possible. Between 1979 and 1983, 61 women were treated
with chemotherapy (doxorubicin and cyclophosphamide) and
radiation and endocrine therapy (if tumor was ER positive).
Between 1983 and 1989, 59 women were treated with radiation
and endocrine therapy (if ER positive) and no chemotherapy. The
HRs for OS and LRR-free survival favored the group that had
excision of the recurrent tumor (HR for OS was 0.55, P ¼ .019;
HR for LRR-free survival was 0.32, P ¼ .001). Patients receiving
chemotherapy had better OS at 5 and 10 years, but the difference in
OS did not reach statistical significance.

In a retrospective study, chest wall resection was described for
chest wall recurrence of breast cancer. Between 1977 and 1995, 44
patients had chest wall resection, 30 with curative intent and 14
with palliative intent.42 Patients who had palliative resection had
either incomplete resection or had distant metastasis. The median
Clinical Breast Cancer Month 2017 - 5



Locoregionally Recurrent Breast Cancer

6 - Cli
survival in the group who had curative resection was 8.9 years, and
5-year survival was 58%. Palliative resection was associated with a
median survival of 2.3 years and a projected 5-year survival of 21%
(P ¼ .008). There was selection bias in this study, as patients
selected for chest wall resection were younger, had longer DFIs, and
had less extensive disease. Overall, prognosis was poor with chest
wall recurrence.

Regional Nodal Assessment After Local Recurrence
Regional nodal assessment in the setting of local recurrence of

breast cancer, as in the setting of a primary breast cancer, is done
with the goals of regional disease control and assessment of extent of
disease to assess prognosis and guide decisions regarding systemic
therapy and radiotherapy.43-45

Sentinel lymph node biopsy (SLNB) is feasible after LRR for
LRR control and guidance for systemic therapy decisions.43,46-49

There has been greater success in performing SLNB in the setting
of previous BCT and SLNB, but SLNB can also be done after
previous mastectomy and axillary lymph node dissection
(ALND).48,50,51 In a meta-analysis of 25 studies involving 692
patients, the overall sentinel lymph node identification rate was
65.3%—much lower than in the setting of initial staging, in which
the identification rate is greater than 90%.52 SLNB was successful in
81% of patients who had previous SLNB, but only in 52.2% of
patients who had previous ALND (P < .0001). Sixty-two patient
who had previous mastectomy were included in this meta-analysis.
There was no significant difference in the SLNB success rate
between patients who had previous BCT and those who had
mastectomy (65.5% vs. 68.9%, respectively). Sentinel lymph node
(SLN) metastases were found in 19.2% of patients. A total of
27.5% of these SLN metastases were found in lymphatic basis other
than the ipsilateral axilla. Lymphoscintigraphy was found to be of
value in the setting of SLNB for LRR. Among patients who had
successful lymphoscintigraphy, 43.2% had demonstration of
lymphatic drainage pathways toward sites other than the ipsilateral
axilla. In studies that stratified aberrant drainage according to
previous axillary surgery, lymphoscintigraphy demonstrated aber-
rant drainage in 25.7% of patients who had previous SLNB versus
in 74.2% of patients who had previous ALND (P < .0001). In
studies that stratified aberrant drainage pathways according to
previous breast operation, aberrant drainage was seen on lympho-
scintigraphy in 40.1% of patients who had BCT and in 77.4% of
patients who had mastectomy (P < .0001). In this review, there was
limited data regarding false-negative rates. Thirteen of 25 studies
reported axillary recurrence rates, and an axillary recurrence rate of
0.2% was calculated among patients who had a reoperative SLNB
with no SLN metastases. Given this low axillary recurrence rate, the
value of adding the morbidity of ALND to document the false
negative rate is questionable.53

In the meta-analysis of 25 studies of reoperative SLNB, 9 studies
reported whether results of the SLNB affected recommendations
regarding radiotherapy or systemic therapy. Among patients who
had successful SLNB, the findings affected treatment recommen-
dations for 17.9% of patients.52 Although feasible and in some cases
relevant to treatment decisions, the necessity of SLNB in the setting
of local recurrence has been questioned. In a retrospective institu-
tional study of 83 patients with initial negative SLNB (1997-2000)
nical Breast Cancer Month 2017
and invasive recurrence with clinically negative nodes, 47 patients
had reoperative SLNB, while 36 did not.54 There were no signifi-
cant differences in treatment strategies between the 2 groups.
Furthermore, there were no significant differences in outcomes.
Axillary failure rate in 5 years after the local recurrence occurred was
0 in the patients who had axillary surgery and 5.9% (2 events)
among patients who did not have axillary surgery. After the diag-
nosis of local recurrence, the 5-year incidence of distant metastasis
was 14.7% among patients who had axillary surgery and 10.1%
among patients who did not have axillary surgery. Two of the
patients (4.3%) who had axillary surgery died within 5 years after
diagnosis of local recurrence, while 4 patients (3.8%) who did not
have axillary surgery died within 5 years. The authors also pointed
to prognosis data and results of randomized trials to suggest
that systemic therapy decisions may not be affected by repeat axil-
lary staging.

Role of Radiation
After adjuvant breast or chest wall radiation for treatment of the

primary breast cancer, there is concern for tissue toxicity from
radiation delivered to treat a local recurrence. There is evidence,
however, that radiotherapy may be safely delivered to previously
irradiated tissue. While salvage mastectomy has been considered the
standard local therapy for IBTR after BCT, there is interest in a
second attempt of BCT after IBTR. In one study, a single radiation
oncologist reported his experience treating IBTR with excision and
repeat irradiation after previous treatment of an ipsilateral breast
cancer with BCT that included adjuvant whole-breast radiation.55 A
total of 39 patients with IBTR without skin involvement were
treated. Thirty-one patients had invasive breast cancer and 8 had
DCIS. Initial treatment had been lumpectomy with or without
ALND, followed by adjuvant whole-breast radiation. Thirty-two of
the patients had received 5000 cGy in 25 fractions, while others had
been treated with 4500 to 5000 cGy. IBTR was treated with
resection, and 34 patients had their recurrent tumors resected with
clear margins. Radiotherapy was then delivered to the involved
quadrant of the breast with electrons. A total of 5000 cGy was
administered in 25 fractions. Thirty-eight of 39 patients completed
the radiation (1 patient refused). Patients received various systemic
therapy regimens: tamoxifen (n ¼ 19), 3 chemotherapy with or
without tamoxifen (n ¼ 3), no systemic therapy (n ¼ 16), or
Arimidex (n ¼ 1). There were no late local complications other than
skin pigmentation. Thirty-six of 39 patients were evaluated for
cosmesis: 27 good to excellent, 9 fair to poor. These patients
reported satisfaction that they could keep their breasts. The author
thought that cosmesis was more a function of tumor location
and surgical therapy than a function of radiotherapy. Eight of 39
patients developed second IBTR. One patient a had mastectomy for
suspected recurrence that was not real. Thirty (76.9%) of 39
patients had an intact breast with no tumor. Overall 5-year survival
was 77.9% by Kaplan-Meier analysis, similar to rates reported after
salvage mastectomy.

In a larger multi-institution study, toxicity of repeat irradiation
for local recurrence after BCT or mastectomy was retrospectively
examined. Between 1993 and 2005, 81 patients at 8 institutions
were treated with adjuvant radiation after resection of their primary
breast cancer by either BCS or mastectomy. The median total dose
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of radiation was 106 Gy. A total of 54% of the patients were treated
with concurrent hyperthermia as a radiosensitizer. A total of 54% of
patients were treated concurrently with chemotherapy. The median
follow-up for the patients was 12 months. A total of 25 patients had
follow-up for greater than 20 months. Grade 1 or 2 toxicities were
induration and fibrosis (n ¼ 16), skin infection (n ¼ 6), lymphe-
dema (13), soft tissue necrosis (n ¼ 4), fracture (n ¼ 1), brachial
plexopathy (n ¼ 1), and pneumonitis (n ¼ 1). Grade 3 or 4 tox-
icities were fewer in number: skin infection (n ¼ 1), lymphedema
(n ¼ 1), dermatitis (n ¼ 1), induration/fibrosis (n ¼ 1), lymphe-
dema (n ¼ 1), and pneumonitis (n ¼ 1). The complete response
rate was 57%, with a trend toward a greater complete response rate
with hyperthermia, 67% versus 39% (P ¼ .08). The 1-year local
DFS rate for patients with gross disease was 53% compared to
100% for those without gross disease (P < .0001).56

There has been a limited experience with partial breast irradiation
in the setting of local recurrence after BCT. Studies of partial breast
irradiation in this setting are small, with 17 to 69 patients. Local
control rates of 0% to 43.8% and 5-year OS of 50% to 97.2% have
been reported.57 In one study, a retrospective review was done of
patients treated with interstitial brachytherapy with iridium-192
wires between 1970 and 1995.58 A total of 4026 patients were
treated for breast cancer with BCT including whole-breast radiation
to a total dose of 46 to 50Gy in 2Gy fractions, with a total of 50 to 80
Gy (median, 60.5 Gy) of adjuvant radiation to the tumor bed. A total
of 97% of patients had a boost delivered to the tumor bed. A total of
473 patients developed IBTR. A total of 69 of these patients refused
mastectomy and were treated with BCT with interstitial brachy-
therapy intraoperatively. A total of 24 patients were treated with a
dose of 30 Gy at one center, while 45 patients were treated with 45 to
50 Gy at the other participating center. Median follow-up after
interstitial brachytherapy was 50.2 months (range, 2-139 months).
Long-term complication rates were related to dose. None of the
patients who received 30 Gy had complications related to the
brachytherapy, while 28% of patients who received 45 to 46 Gy and
32% of patients who were treated with 50 Gy experienced compli-
cations (P ¼ .01). Complication rates were also examined in relation
to total dose of radiation, including the dose provided as adjuvant
therapy for the primary tumor and the brachytherapy dose provided
for the recurrence. The incidence of grade 2/3 long-term complica-
tions in patients receiving total doses� 100Gywas 4%, but was 30%
in patients receiving total doses� 100 Gy(P¼ .008). There were no
long-term complications in 27.5% of the patients, grade 1 compli-
cations in 50.7%, grade 2 complications in 11.6%, and grade 3
complications in 10.2%. Complications included fibrosis (n ¼ 16),
breast retraction (n ¼ 6), and telangiectasia (n ¼ 5). There were 11
second local recurrences after a median interval of 24.3 months
(range, 6-58 months). Sites of local recurrence were at the tumor bed
(50.8%), near the tumor bed (34.3%), or in another quadrant
(14.9%). On multivariate analysis, factors significantly associated
with better local control were greater number of wires used for
interstitial brachytherapy (< 5 or � 5, P ¼ .013) and interval
between diagnosis of primary breast cancer and diagnosis of local
recurrence of � 36 months (P ¼ .039). Overall 5-year survival was
91.8% (95% CI, 82-96.5). Factors significantly associated with
improved OS and distant DFS were node-negative primary tumor
and local recurrence away from the primary tumor site.
In another smaller study of brachytherapy as a component of
repeat BCT, 17 patients with IBTR after BCT were treated with
excision of their recurrent tumors followed by pulsed dose
brachytherapy.40 After a median follow-up of 59 months (range,
20-84 months), 12 of the 17 patients had no local recurrence.
Complications were limited to mild fibrosis.

Although salvage mastectomy remains the standard treatment for
local recurrence after BCT, these studies provide evidence that BCT
may be feasible for IBTR after previous BCT that included adjuvant
radiation.

For patients who receive postmastectomy radiation as adjuvant
therapy for their primary breast cancers, there is similar concern
regarding tissue tolerance for additional radiotherapy to treat a local
chest wall recurrence. There has been some experience in using
radiotherapy to treat chest wall recurrences in the setting of previous
postmastectomy radiation. Concurrent hyperthermia may be used
as a radiosensitizer in this setting.59,60 Hyperthermia may allow
lower doses of radiation which may result in lower toxicity. There
are no standard regimens for a second course of postmastectomy
radiation to treat recurrence. Studies evaluating this therapy are
varied in their patient populations and study designs.59 One
retrospective study reviewed the experience with 42 patients who
were treated with a second course of radiation to treat a LRR of
breast cancer.60 Eighteen of these patients had mastectomy as the
initial operative treatment of their primary breast cancers. Patients
who were initially treated with BCT, including adjuvant radiation,
had a mastectomy before their second courses of radiation. The
median dose of radiation the patients in this study received in their
first course of adjuvant radiation was 54 Gy. The median time
between courses of radiation was 53 months. The median dose for
the second radiation treatment was 60 Gy. A total of 29 patients
were treated with hyperthermia concurrently with radiation. The
median follow-up after the second course of radiation was 41
months. Five-year local control was approximately 62%. Five-year
OS was 59%. In cases in which toxicity was observed, 40 patients
experienced grade 1 or 2 skin toxicity acutely, while 2 patients
experienced grade 3 skin toxicity. The numbers for late skin toxicity
were 1 patient with grade 0 toxicity, 7 with grade 1, 26 with grade
2, and 8 with grade 3. Four patients developed grade 1 or 2
pneumonitis. One patient had rib fractures. No patient experienced
grade 4 toxicity. These data and data from other studies of reirra-
diation suggest that a second course of radiation may be safely
applied.

Role of Adjuvant Systemic Therapy
Given the association of distant recurrence and poor prognosis in

patients with LRR, there is a need for adjuvant systemic therapy in
these patients.

One of the earliest trials of adjuvant systemic therapy for LRR
was the Swiss Group for Clinical Cancer Research (SAKK) trial.61

A total of 167 patients were included in this study and were ran-
domized to receive either tamoxifen or observation after local
excision of LRR followed by radiotherapy. Patients were eligible for
the study if they had isolated LRR expressing ER. If receptor status
was unknown, patients were eligible if they had DFI greater than
12 months, and 3 tumor nodules or fewer with each tumor nodule
measuring 3 cm or less in greatest dimension. Median follow-up was
Clinical Breast Cancer Month 2017 - 7
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11.6 years for surviving patients. Median DFS was 6.5 years in the
tamoxifen arm and 2.7 years in the observation arm (P ¼ .053).
While there was a difference in DFS, OS was not significantly
different between the 2 study groups, with a median OS of 11.2
years in the group randomized to observation versus 11.5 years in
the group randomized to receive tamoxifen.

Interestingly, analysis by menopausal status showed strikingly
different outcomes for pre- and postmenopausal patients. The
improved DFS was seen in postmenopausal patients, with 5-year
DFS of 61% in postmenopausal patients treated with tamoxifen
versus 33% among postmenopausal patients in the observation arm
(P ¼ .006). Meanwhile, in premenopausal patients, 5-year DFS was
60% in both study arms. In premenopausal women, a better sur-
vival was noted in the control arm, although the difference was not
statistically significant.

Because now patients are already treated with adjuvant hormone
treatment in the primary setting, whether a second adjuvant hor-
mone therapy would be beneficial in patients still remains
unknown.

Chemotherapy as adjuvant therapy for LRR was studied by the
International Breast Cancer Study Group (IBCSG). The Chemo-
therapy as Adjuvant for Locally Recurrent breast cancer (CALOR)
trial was an international multicenter randomized controlled study
examining the value of adjuvant chemotherapy in isolated LRR in
breast cancer.62 Between 2003 and 2010, 162 patients with isolated
LRR were randomized to receive or not receive chemotherapy. The
chemotherapy regimen was not standardized for the study but left to
the discretion of the treating physicians. Patients were eligible for
this study if they had complete excision of their LRR. After a
median follow-up of 4.9 years, there was a significant difference in
5-year DFS: 57% (95% CI, 44-67) among patients who were not
treated with chemotherapy versus 69% (95% CI, 56-79) among
patients who were. Five-year OS was not significantly different
between the 2 groups: 88% (95% CI, 77-94) for patients who
received chemotherapy and 76% (95% CI, 63-85) for patients who
did not. A total of 103 of the 110 patients who had hormone
receptoreexpressing recurrent tumors received adjuvant endocrine
therapy. Chemotherapy had a significant impact in improving
5-year DFS among patients with recurrent tumors that expressed
hormone receptor, while patients with hormone receptorenegative
tumors had no benefit from adjuvant chemotherapy in terms of
DFS. The investigators concluded that adjuvant chemotherapy
should be recommended to patients with isolated LRR after resec-
tion of the recurrent tumor.

Discussion
A LRR of breast cancer after modern multidisciplinary treatment

that includes mastectomy or BCT poses a challenge. As in the
setting of a primary breast cancer, the prognosis of a locoregionally
recurrent breast cancer is largely determined by the risk or presence
of systemic disease. Distinguishing the tumor as a NP cancer versus
a recurrence may help guide treatment decisions. The treatment of a
primary cancer is guided by anatomic staging or assessment of
biology through tumor genomic profiling. A similar process may
have value in the evaluation and treatment of locoregionally
recurrent breast cancer, but there are insufficient data to formulate
clear guidelines. Furthermore, in the setting of a NP cancer or
nical Breast Cancer Month 2017
recurrent cancer, treatment decisions are complicated by previous
locoregional and systemic therapies that may have reduced or
exhausted patients’ tolerance for repeat therapy.

Locoregional therapies—surgical resection and radiation, either
alone or in combination—have evidence for benefit in significant
proportions of patients with isolated LRRs in retrospective studies.
The challenge is to identify markers of favorable tumor biology that
would allow selection of patients for aggressive locoregional therapy.
There are several clinical and pathologic models as well as molecular
signatures available to prognose early breast cancer. However, none
of them has been explored to determine the aggressiveness of the
locally recurrent breast cancer. Additional biomarkers may be
developed to achieve this goal because the locally recurrent tumor
may have different biology from that of the primary breast cancer.

As for SLNB, even though it is feasible in selected patients with
isolated local recurrence, its benefits are questionable, and the
associated potential morbidity may not be justified. In addition,
because LRR is associated with very high incidence of systemic
disease and many physicians chose to offer systemic therapy, a
negative SLNB or ALND is unlikely to affect the treatment options
or outcome.

Because LRR is a marker for systemic relapse, many physicians
choose to offer another systemic therapy or second adjuvant therapy
in patients whose local recurrent breast tumor is treated by surgery
or radiotherapy. However, there are only limited data that support
this practice, including the SAKK trial and the multicenter inter-
national CALOR trial. Neither study demonstrated an OS advan-
tage in the treated groups. Furthermore, it is currently unknown
what the optimal chemotherapy regimen should be or what the
duration of therapy should be. As in the primary breast cancer
setting, systemic therapy decisions would be guided by tumor
receptor expression. Patients with HER-2/neu amplified tumors
would likely be offered anti-HER-2 therapy. Again, the choice of
specific anti-HER-2/neu agents depends on the prior drug exposure
and the evolving standard therapy in the adjuvant and metastatic
setting. Finally, in patients with hormone receptorepositive tumors,
systemic endocrine therapy is commonly offered to patients with
LRR who receive local therapy either alone or after systemic
chemotherapy.

The ultimate goal to treat isolated locoregional recurrent breast
cancer is to control the local disease with the available multimodal
treatments. Long-term disease control or cure is feasible in certain
patient populations. With the further development of novel targeted
therapy including immunotherapy in breast cancer, many of these
newer agents will be incorporated into the management of the
locally recurrent diseases. In addition, the biology of breast cancer
dormancy is being actively explored. Novel strategies to target the
dormant breast cancer stem cells are under active investigation.
They will undoubtedly result in more effective treatment and higher
chance of cure for locoregionally recurrent breast cancer.

Conclusions
Advances in systemic therapy have had an impact on locoregional

disease, and isolated LRRs of breast cancer are dropping in inci-
dence. The biology of the disease is the most important factor in
determining the recurrence risk of the individual cancer and the
outcome for the patient. Patients who have LRR without systemic
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recurrence may benefit from multimodal therapy with curative
intent. Tumor genomic profiling and next-generation sequencing
may be important in clarifying individual tumor biology and
identifying patients who will benefit from curative versus palliative
therapy.
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