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Abstract
Locoregional recurrences from breast cancer represent a heterogeneous group of disease that poses a therapeutic
challenge and needs a multidisciplinary team management. The incidence of local recurrence after breast conserva-
tion surgery ranges from 10 to 22% and 5–15% after mastectomy at 10-year follow-up. Management of locoregional
recurrence depends on tumor biology, stage at presentation, and prior local and systemic therapy. With improve-
ments in diagnostic, pathological, and surgical techniques, radiation and systemic therapy approach, outcomes in
these patients have improved. In this review, we discuss the risk factors, prognostic factors, surgical and reconstruc-
tion options, re-irradiation, and role of systemic therapy to define a reasonable treatment approach without
compromising oncologic safety and achieve good cosmetic and survival outcomes.
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Introduction

Breast cancer is the most frequently diagnosed cancer
and the leading cause of cancer death in females world-
wide. After treatment of primary breast cancer,
locoregional recurrence poses a therapeutic challenge.
Local recurrences are more common in younger pa-
tients, BRCA 1/2 carriers, large tumor size, node-
positive disease, high-grade tumors, and hormone recep-
tor negative or Her-2-positive tumors. Treatment-related
factors for local recurrence include presence of unrecog-
nized multifocal/multicentric disease at presentation, in-
complete excision of primary with positive surgical mar-
gins, lymphovascular space invasion, and omission of
adjuvant radiotherapy or systemic therapy [1].

Recurrences tend to occur later after BCS (breast conser-
vation surgery) as compared to mastectomy (median 3‑4 years
vs. 2‑3 years, respectively) [2]. The time to recurrence may be
even longer (5‑7 years) after BCS in patients who receive
adjuvant tamoxifen and/or chemotherapy [3]. The 10-year in-
cidence of locoregional recurrence after BCS is 3–5% for

patients who received adjuvant radiation and up to 35% for
those who did not [4].

In-breast tumor recurrences (IBTRs) after BCS are
detected by mammography while postmastectomy recur-
rences are typically diagnosed by physical examination.
In-breast local recurrence after BCT may be either true
recurrence or second primary tumor. Tumors within
3 cm of primary bed and with similar morphology are
usually true recurrences and tend to be more aggressive
with shorter overall survival and breast cancer-specific
survival compared to second primary cancers. Regional
nodes and chest wall are most likely sites of postmas-
tectomy failures and are associated with higher rates of
simultaneous distant metastases and poorer cause-
specific survival.

Local recurrence after BCS may be either invasive or carci-
noma in situ. In patients initially treated for invasive disease,
more than 80% of locoregional recurrences are invasive while
the remainder may be intraductal lesions. Although 75% are
solitary and confined to breast, 5–15%may present with regional
nodal recurrence or distant metastases at time of diagnosis [5].

The interval between initial diagnosis and recurrence is the
most consistently documented prognostic factor [6]. Disease-
free interval of at least 2 years is associated with significantly
better outcome. Overall survival rates and long-term local
control are dependent upon the site and volume of the disease
recurrence [7].
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Clinical and Staging Evaluation
of Locoregional Breast Recurrence

In-breast tumor recurrences are detected as palpable mass on
physical examination in 10–30% cases while surveillance
mammography detects 40–75% and magnetic resonance im-
aging (MRI) detects recurrences in around 5% cases [8].
Around 50% of IBTRs detected on physical examination are
mammographically occult; therefore, normal mammogram
should always be supplemented with physical examination.
Patients can also present with palpable adenopathy in axilla
or supraclavicular fossa, or with brachial plexopathy or
lymphedema of the arm.

Initially, FNAC may be done to differentiate scar from
recurrent lesions; however, tissue biopsy is necessary to get
hormone receptor and human epidermal growth factor recep-
tor over expression. Retrospective studies have shown overall
70% and 65% concordance in ER and PR status between
primary and recurrence tumor respectively [9].

All patients should be evaluated by routine blood tests and
computed tomography (CT) of the chest, abdomen, and pelvis
to screen for metastatic disease. The most common site of
unsuspected disease is in internal mammary lymph nodes.
Radionuclide bone scan is necessary even in asymptomatic
patients as bone is the most common site of metastatic disease.

Contrast-enhanced MRI to distinct between tumor recur-
rence and radiation-induced fibrosis especially for patients
with brachial plexopathy or arm edema without obvious
adenopathy is often necessary.

PET/CT is being used in lieu of bone scintigraphy and
dedicated CT scanning to survey the entire body for sites of
distant metastasis. However, PET scans have high false-
positive rate (approximately 11% in a pooled analysis) and
should be used selectively [10].

Surgery for Postmastectomy Local Recurrence

In postmastectomy patients with chest wall recurrences, there
are no consensus guidelines regarding further surgical man-
agement and treatment largely depends on location, extent and
depth of recurrent lesion, status of residual skin flaps, and
prior radiation therapy (Fig. 1). Whenever feasible, wide ex-
cision of recurrent chest wall lesions, with or without excision
of underlying muscle, is indicated with local or distant flaps.
Neoadjuvant systemic therapy or radical radiotherapy may be
an option for unresectable cases with diffuse chest wall recur-
rences. In a retrospective analysis of 44 patients with isolated
chest wall recurrent lesions who underwent surgical excision
with curative intent, the median overall survival (OS) was
4.8 years with projected 5-year OS of 45% for the entire co-
hort [11]. Another study from Germany showed a median
survival of 3.4 years for patients with isolated chest wall

recurrence who underwent surgical excision [12]. Patients in
whom local recurrence was identified by physical examina-
tion had a significantly shorter 5-year disease-free survival
compared with patients with detection by mammography
alone (73 vs. 91%) [13].

Surgery for Post BCS Local Recurrence

Management of IBTR in patients with previous breast
conservation surgery (BCS) depends on initial adjuvant
radiotherapy, performance status of patient, and pres-
ence of metastatic disease. Approximately 15% patients
with IBTR may not be suitable for revision due to pres-
ence of locally extensive recurrence or inoperable re-
gional nodal or metastatic disease [14].

Although salvage mastectomy is the standard of care for
surgical management of post BCS local recurrences, redo
BCS followed by RT (if not received earlier) is also an option.
In a prospective study of 146 patients with IBTR, there was no
significant difference in 10-year survival rates and local recur-
rence for patients treated with redo BCS as compared with
patients treated with mastectomy [15].

In a retrospective review of 79 patients, better 5-year actu-
arial local control rates were seen in patients treated with redo
BCS followed by adjuvant RT as compared to those who did
not receive radiation [16]. In patients who underwent primary
BCS and adjuvant radiation therapy, redo BCS is offered only
to selected patients with small localized recurrence in concor-
dance with mammogram and physical examination, longer
time to relapse after initial surgery, and feasibility of re radi-
ation. This fact is supported by a retrospective review of 161
patients with IBTR after initial BCS. Patients treated with redo
BCS for recurrent tumors ≤2 cm and > 48-month time to re-
lapse had significantly fewer second recurrences compared
with tumors >2 cm and < 48-month time to relapse (15.2 vs.
31.2%). [17] Patients who carry BRCA1/2 mutation or have
risk of multicentric IBTR may not be suitable candidates for
redo BCS.

Management of the Axilla

Axillary evaluation should begin with thorough physical ex-
amination and ultrasound with fine needle aspiration (FNA)
biopsy of any clinically suspicious lymph nodes. In case of
recurrent axillary lymph nodes in patients who previously
underwent sentinel lymph node biopsy (SLNB), formal level
I and II axillary lymph node dissection (ALND) is performed,
while axillary exploration with resection of recurrent nodes is
performed if ALND was previously done. Patients with no
clinical evidence of recurrent regional disease do not need
re-exploration of axilla. The decision for revision axillary
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surgery and adjuvant therapy should be taken after multidis-
ciplinary tumor board discussion.

In patients who have IBTR and underwent initial ALND,
generally SLNB is not undertaken as detection of sentinel
node may be difficult due to prior surgery and radiation ther-
apy. Recently there is an interest in role of repeat SLNB after
previous ALND, particularly when lymphoscintigraphy is
added to identify sites of non-axillary drainage. The Sentinel
Node and Recurrent Breast Cancer (SNARB) study group
analyzed 239 patients with unsuccessful rSLNB. Sixty pa-
tients underwent further ALND, and only eight patients
(13%) were found to have macro-metastases in one or more
lymph nodes. At a median follow-up of 5.1 years, none of
these patients had a regional recurrence. There was no differ-
ence in 5-year DFS (90.8% vs. 91.1%, p = 0.980) in the two
groups. The study supported no further ALND for patients
who do not have successful mapping in rSLNB [18].

Treatment of Isolated Axillary Recurrences

Isolated axillary recurrence may occur in 1–3% cases after
adequate management of primary disease [19]. Initial clinical
approach is to rule out distant metastases followed by resec-
tion of recurrent disease. Patients with inoperable regional
nodal recurrences have less favorable outcome than those with
potentially resectable axillary disease. Use of triple modality
and surgical management of axillary recurrences were signif-
icantly associated with higher axillary control rates following
recurrences. In a retrospective study from the Netherlands for
axillary recurrent lesions, surgical intervention was done in
70% of patients with axillary control in 58% and 5-year actu-
arial OS of 39% [20].

In the patients who had not received RT after primary treat-
ment, adjuvant RT is recommended; however, data proving
the benefit for same is very less. Due to higher rates of lymph-
edema and brachial plexopathy, some institutions withhold
RT except for unresectable axillary nodes.

Treatment of Supraclavicular Recurrences

The patients with isolated supraclavicular recurrences have
less favorable outcome as compared to those with isolated
axillary recurrence. Multidisciplinary evaluation and manage-
ment are essential in all cases. Systemic therapy is preferred
initially followed by reassessment for local treatment. Both
surgery and RT can be considered for disease control, depend-
ing on the volume of residual disease, magnitude of response,
and expected morbidity of both therapies. Surgery alone can
be done if RT was previously given, while RT alone may be
used if the area was not previously irradiated. A combination
approach can also be used if there has been an incomplete
response to chemotherapy. Lukens et al. in their analysis
found out that approximately 15‑30% of patients with isolated
supraclavicular recurrence appear to have a good PFS and OS,
and should be treated with curative intent [21].

Oncoplastic Breast Reconstruction After Redo
BCS

Oncoplastic breast surgery (OBS) has emerged as an integral
component of breast-conserving surgery to achieve optimal
oncologic outcome and cosmesis. OBS allows for excision
of tumor with wider surgical margins without compromising
cosmetic and esthetic outcomes with similar oncologic

Fig. 1 Surgical management for
recurrent breast cancer
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efficacy compared to conventional BCS without OBS. There
is emerging role of OBS in patients undergoing repeat lump-
ectomy for ipsilateral local recurrence after prior BCS and
radiation therapy [22].

Whole-Breast Reconstruction After Salvage
Mastectomy

Patients with primary or recurrent breast cancer undergoing
mastectomy should be considered for whole-breast recon-
struction as it has been found to be oncologically safe. There
have been significant advances in surgical techniques which
allow satisfactory reconstruction of breast. Patient preference
and lifestyle are very important when planning reconstructive
breast surgery. Several factors which need to be considered
when considering a patient’s suitability for breast reconstruc-
tion include age, comorbidities, body mass index, smoking
history, diabetes, steroid/other drug therapy, and religious
affiliation.

Issues with Adjuvant Radiotherapy and Breast
Reconstruction

Breast reconstruction in previously irradiated patients often
presents a challenge due to higher risk of surgical complica-
tions and reconstruction failures. Autologous flaps remain the
best option in post-radiotherapy patients although implant re-
construction may be done in selected patients. The choice of
reconstruction (implant vs. autologous flap) and timing of
surgery (immediate vs. delayed) are debated due to concerns
of radiation changes in skin flaps as a result of prior radiother-
apy or need for adjuvant radiotherapy following reconstruc-
tion. A systematic review of 14 studies with effects of pre
reconstruction radiation and 23 studies on post reconstruction
radiation evaluated complication rates and did not find any
difference in incidence of reconstruction failures and comple-
tion rates in both pre and post reconstruction radiation pa-
tients. The authors suggested similar overall success and fail-
ure rates with radiotherapy given both before and after recon-
struction [23].

Autologous flaps such as transverse rectus abdominis
myocutaneous (TRAM) and latissimus dorsi (LD)
myocutaneous flaps are considered safer with use of
pre or post reconstruction radiotherapy compared to
implant-based reconstruction. The bi-pedicled TRAM
flap allows for sufficient tissue for reconstruction after
resection of radiated recipient skin and provides im-
proved blood supply to the recipient bed [24].

Several studies have reported higher complications with
implant reconstruction after mastectomy for recurrent breast
cancer compared to primary mastectomy and reconstruction.

Cordeiro et al. reported early complication rate of 29.7% in
121 patients with prior BCS and radiation compared with
15.5% in 1578 patients with no prior breast surgery [25].
Similar results were demonstrated by Lam et al. [26]

In 2017, Chetta et al. compared postoperative morbidity in
4781 patients receiving adjuvant radiotherapy after breast re-
construction with implant or autologous flaps. The implant-
based reconstruction group had higher overall complications
(45.3% vs. 30.8%, p < 0.001) and higher implant failures
(29.4% vs. 4.3%) respectively compared to autologous flaps.
The highest probability of reconstruction failure was in pa-
tients with delayed implant reconstruction and in patients with
prior radiation (37.2%) and lowest with immediate autologous
reconstruction with post reconstruction radiation (3.5%). The
study concluded significant morbidity and implant failures in
patients previously exposed to radiotherapy [27].

To improve the results of implant reconstruction after ra-
diotherapy, a good muscular coverage of prosthesis with LD
flap or acellular dermal matrix (ADM) should be considered
in order to create a pocket for tissue expander/implant and
allow quicker tissue expansion with better coverage and def-
inition of the lower pole of breast. In 2016, a systematic re-
view suggested the benefit of LD flap to cover the prosthesis
in irradiated field. Thirty-one studies involving 1275 breast
reconstructions were included, and six studies compared im-
plant loss rates for LD-assisted implant reconstruction vs. im-
plant only reconstruction. The LD-assisted reconstruction had
the lowest implant loss (5%) compared to 15% with
submuscular only reconstruction (p < 0.001), lower wound
infection rate (4% vs. 6%, p = 0.007), and significantly lower
reoperation rates (15% vs. 33%, p < 0.001) [28].

Deep inferior epigastric artery perforator (DIEP) flap re-
construction is the gold standard for abdominal wall-based
microvascular flap breast reconstruction. In a study by
O’Connell et al., aesthetic outcome and patient satisfaction
rates in women undergoing DIEP flap in setting of postmas-
tectomy radiotherapy (PMRT) were analyzed prospectively.
Patients who did not undergo post reconstruction radiotherapy
had better aesthetic outcomes and had higher satisfaction
scores when compared with patients with PMRT. The deci-
sion to perform immediate DIEP flap reconstruction in pa-
tients requiring PMRT needs patient counseling due to higher
post reconstruction complications and flap failures after radi-
ation therapy. [29] Pearson et al. studied the effects of radio-
therapy in 125 patients who underwent immediate DIEP re-
construction. In all patients requiring PMRT, adequate preop-
erative, intraoperative, and postoperative steps were taken to
ensure flap vascularity and limit radiation damage to breast
mound. At a median follow-up of 18 months, there was no
clinically significant fat necrosis in either group and all pa-
tients had satisfactory aesthetic outcomes. The authors con-
cluded that immediate DIEP flaps could be performed suc-
cessfully in patients requiring PMRT if steps were taken to
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ensure flap vascularity, minimize fibrosis, optimize contour,
and modulate radiation dose [30]. Similarly Taghizadeh et al.
in their analysis of patient outcomes in 112 immediate DIEP
flap did not find any significant increase in complication rate
with PMRT [31].

Role of Radiation and Re-Irradiation in Breast
Cancer Recurrences

Generally whole-breast irradiation is recommended after redo
BCS in radiation naïve patients. In patients already treated
with prior radiotherapy, the decision for re-irradiation is chal-
lenging due to increased risk of normal tissue morbidity (soft
tissue necrosis, rib and lung damage, and cardiac toxicity for
left-sided lesions). Standard external beam radiation therapy
or catheter-based interstitial brachytherapy can be delivered to
previously radiated breast without significant side effects in
most patients and with acceptable cosmesis. Pilot studies have
supported the role of interstitial brachytherapy or partial breast
radiation in selected patients with small size recurrence or
relapse >4 years after primary treatment with local control
rates ranging from 57 to 95% with acceptable acute toxicity
[32]. Another study of 39 patients with IBTR who underwent
redo BCS followed by multicatheter pulse dose rate (PDR)
brachytherapy found 93% 5-year actuarial local control rate
and OS and DFS of 87 and 77% respectively [33].

Role of re-irradiation in patients who develop chest wall
recurrence and have undergone prior mastectomy with adju-
vant radiotherapy is less clear. Due to long-term toxicity, full-
dose re-irradiation is generally not considered although
retreatment of limited volumes with decreased total radiation
dose may be considered to maximize the opportunity for opti-
mal local control. Local control rates of nearly 70% at 1 year
have been noted in a small series of patients undergoing limited
field re radiation to site of recurrent disease [34]. However, if
re-irradiation is undertaken in these circumstances, precautions
should be taken to reduce dose to critical structures like the ribs,
heart, and lung. Electron beams or hyper-fractionated RT may
be used to reduce significant late side effects.

Role of Systemic Therapy

Although five National Surgical Adjuvant Breast and Bowel
Projects enrolling 2669 patients (B-15, B-16, B-18, B-22, and
B-25) have showed higher risk of distant metastases and in-
creased likelihood of death following isolated locoregional
recurrence, role of chemotherapy following adequate local
treatment of LRR remains controversial.

In the Chemotherapy as Adjuvant for Locally Recurrent
(CALOR) breast cancer trial, 162 patients who underwent
excision of isolated locoregional recurrence were randomly

assigned to post-excision chemotherapy or to no chemothera-
py. Chemotherapy improved 10-year DFS and OS in patients
whowere hormone receptor negative as compared to receptor-
positive patients [35].

Women with ER-positive disease should be treated with a
different endocrine regimen than what she had received in the
past (irrespective of whether chemotherapy was administered
or not). Therefore, women previously on tamoxifen may be
offered switch to aromatase inhibitor (AI) if postmenopausal,
or ovarian suppression and aromatase inhibitor, if premeno-
pausal. Fulvestrant can be offered to those previously treated
with AI. A randomized trial evaluating the benefit of endo-
crine therapy in locally recurrent breast cancer assigned 167
patients with hormone receptor-positive or hormone receptor-
unknown to tamoxifen or observation following excision of
recurrence. At a median follow-up of 11 years, DFS was lon-
ger with tamoxifen compared with observation alone with no
difference in OS [36]. Her 2-positive recurrences should re-
ceive adjuvant anti-HER2-directed therapy.

Issues with Systemic Chemotherapy
and Breast Reconstruction

Tamoxifen, the most commonly used hormonal agent for
hormone-positive breast cancer, has also been associated with
increased risk of microvascular flap complications in patients
undergoing breast reconstruction. Several authors have exam-
ined the influence of chemotherapy on surgical outcomes of
reconstructive surgery as well as eventual delay in starting
chemotherapy caused by immediate reconstructive surgery.
Furey et al. evaluated rate and severity of wound complica-
tions in 112 patients who received adjuvant chemotherapy
after mastectomy with immediate breast reconstruction. The
rate of wound complications (20.8% in the entire group) was
similar in patients receiving chemotherapy when compared
with a group of patients not receiving systemic treatment.
No patient had delay in initiation of adjuvant therapy because
of wound complications secondary to immediate reconstruc-
tion. The frequency of wound complications was also not
increased in patients receiving adjuvant chemotherapy [37].

Caffo et al. examined concurrent use of adjuvant chemo-
therapy and immediate breast reconstrution (IBR) with skin
expanders after mastectomy and compared the results with
patients undergoing IBR without adjuvant chemotherapy
and another group of patients undergoing mastectomy and
chemotherapy but no IBR. The authors concluded that the
interval between surgery and start of expander inflation was
similar in two groups (median of 5 days) with no significant
difference in complications in the patients receiving chemo-
therapy or not. Concurrent breast reconstruction and chemo-
therapy are therefore safe and feasible with no need for reduc-
tion in dose intensity [38].
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Warren Peled et al. studied the impact of chemotherapy and
timing of administration on postoperative outcomes in pa-
tients undergoing mastectomy and IBR. Although the adju-
vant chemotherapy group had a higher rate of postoperative
infections compared to the neoadjuvant and no chemotherapy
group, the incidence of unplanned return to operating room
and implant/expander removal was the same in three groups
(26%, 22%, and 18% respectively, p = 0.70) [39].

Evaluating the delay in starting adjuvant chemotherapy
caused by breast reconstructive surgery, Alderman et al. ex-
amined 3643 patients treated at eight different NCCN institu-
tions. Patients undergoing BCS, mastectomy with immediate
breast reconstruction (IBR), and mastectomy with delayed
breast reconstruction (DBR) were evaluated for type of sur-
gery and timing of chemotherapy. A significant delay
(>8 weeks after surgery) was observed in 5.1% of cases.
Factors that favored early start of chemotherapy were younger
age, lower body mass, and absence of comorbidities. Overall,
mastectomy with immediate breast reconstruction caused a
modest but statistically significant delay in initiating systemic
treatment [40].

In a prospective pilot study, Giacalone et al. compared the
feasibility, oncologic safety, and esthetic outcome of skin-
sparing mastectomy and immediate breast reconstruction (IBR)
with LD flap and implant in selected patients undergoing surgery
after neoadjuvant chemotherapy and radiotherapy (N = 26) with
themore standard approach of mastectomy followed by adjuvant
chemotherapy and radiotherapy and delayed breast reconstruc-
tion (DBR) with LD flap after completion of systemic treatment
(N = 78). At amedian follow-up of 4.1 years, early complications
were seen in 61% of patients undergoing IBR vs. 56% in DBR.
Capsular contracture, reconstruction failure, local recurrence, and
cosmetic results were similar in both groups, suggesting safety of
IBR even when performed after neoadjuvant chemotherapy or
radiotherapy [41].

In a systematic review on delay in time to adjuvant chemo-
therapy caused by IBR, 14 studies with a total of 5270 patients
were examined, 1942 patients underwent IBR while 3328
underwent mastectomy alone. One of the studies showed a
shorter mean time to adjuvant chemotherapy after IBR
(12.6 days), four studies showed a delay of 6.6–16.8 days
while seven studies did not show any difference in time to
chemotherapy after surgery. This systematic review suggested
that IBR did not delay the start of chemotherapy to any clin-
ically significant extent [42].

In conclusion, several series of patients reported in literature
do not raise any major concern regarding association of che-
motherapy and breast reconstruction. The time to start chemo-
therapy has not been significantly delayed by reconstructive
surgery and there have been no reports of increased risk of
infectious or surgical complications caused by neoadjuvant
chemotherapy. Survival endpoints do not seem to be affected
by the association of chemotherapy and reconstructive surgery.

Summary

Patients with locoregional recurrences after breast cancer pres-
ent as a complex clinical challenge for multidisciplinary man-
agement. Surgery remains the main treatment modality for
resectable locoregional recurrences. There is emerging role
of redo BCS, redo SLNB, and re-irradiation supplemented
with adjuvant systemic therapy depending on tumor stage
and biology. Choice of treatment modality requires proper
counseling and consideration of patient preference.
Multidisciplinary tumor board plays a key role inmanagement
of these patients.
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