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Abstract 
Background: Isolated locoregional relapse (ILRR) after curative treatment for early breast cancer (BC) is associated with poor 
prognosis. Treatment strategies are poorly standardized. We aimed at exploring prognostic factors and long-term outcomes 
of ILRR.

Patients and methods: Overall, 1070 patients diagnosed with stage I-III BC between 2000 and 2007 were identified from a 
large mono-institutional dataset, with long follow up. Among these, 66 patients (6%) presented an ILRR as first BC event 
and 33% subsequently presented a distant recurrence (DR) (22/66).

Results: In the overall study cohort, patients with ILRR presented a significantly higher risk of DR compared to those with
out ILRR (P < .001). However, while being diagnosed with a DR was significantly associated with a worse overall survival 
(OS), ILRR was not. In the subgroup of patients with ILRR (N = 66), more advanced nodal status at initial diagnosis and 
HER2-positivity on the ILRR were significantly associated with worse distant relapse-free interval (DRFI) post-ILRR and 
worse OS post-ILRR. Moreover, switching from HR+ primary BC to HR− ILRR was associated with worse OS post-ILRR. In 
multivariate analyses, nodal involvement at primary diagnosis remained independently associated with both DRFI and OS 
post-ILRR, while HER2+ ILRR was independently associated with worse OS post-ILRR.

Conclusion: Patients diagnosed with ILRR after curative treatment for primary BC are at higher risk of subsequent DR, 
highlighting the need for prompt diagnosis and treatment of ILRR. Moreover, biological recharacterization of ILRR provides po
tential key prognostic and predictive factors, such as HR loss, allowing personalization of treatment and follow-up after ILRR.
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Implication for Practice

This study is a retrospective analysis involving a large dataset of patients diagnosed with stage I-III breast cancer (BC) between 
2000 and 2007 at a single institution. Patients experiencing an invasive isolated locoregional recurrence (ILRR) have a substan
tial risk of subsequent distant metastases. Notably hormone (HR) receptor loss (HR+ primary BC converting to HR− ILRR), as 
well as developing an HER2+ ILRR, were negative prognostic factors for outcome. To date, treatment strategies for locally re
lapsing patients is poorly standardized. Our data support the need for re-evaluation of tumor biology at recurrence to guide 
treatment decisions and to personalize follow-up.

Received: January 14, 2026. Accepted: April 7, 2026 
© The Author(s) 2026. Published by Oxford University Press.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non- 
commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and translation rights 
for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information please contact journals.permis-
sions@oup.com. 

The Oncologist, 2026, 31, oyag141 
https://doi.org/10.1093/oncolo/oyag141 
Published: April 20, 2026 

Original Article 

D
ow

nloaded from
 https://academ

ic.oup.com
/oncolo/article/31/5/oyag141/8659616 by guest on 30 April 2026

https://orcid.org/0000-0003-4401-7579
https://orcid.org/0000-0002-8782-4509
https://orcid.org/0000-0001-7094-7986
https://orcid.org/0000-0002-7078-7414
https://orcid.org/0000-0002-8912-0505
https://orcid.org/0000-0002-7286-4014
https://orcid.org/0000-0002-6849-3804
https://orcid.org/0000-0003-4595-1937
https://orcid.org/0000-0002-6746-8877
https://orcid.org/0000-0002-2571-6828
https://orcid.org/0000-0002-2375-8397
https://orcid.org/0000-0002-3967-9861
mailto:mariavittoria.dieci@unipd.it


Introduction
Advances in diagnosis, local and systemic management of stage I- 
III breast cancer (BC) have significantly improved disease control 
rates over time. However, in a significant number of cases, a 
locoregional recurrence (LRR; ie, ipsilateral tumor recurrence in 
the breast/chest wall or the regional lymph nodes) will occur after 
radical treatment of the primary disease.1 Well-known clinical risk 
factors, such as larger tumor size, number of positive lymph 
nodes, hormone receptors (HR) negativity and human epidermal 
growth factor receptor 2 (HER2) positivity at diagnosis, have been 
reported to be associated with the risk of developing LRR.

Whenever possible, surgical removal of locally recurrent dis
ease, with curative intent, should be pursued. Furthermore, as 
LRR is associated with a high risk of distant metastases and 
poor prognosis, the use of systemic therapy should also be 
taken into consideration.2–5 Nevertheless, the evidence on adju
vant systemic therapy after radical resection of LRR is extremely 
limited. Indeed, to date, the results of two randomized trials ex
ploring systemic treatment for patients with LRR after radical 
treatment of a primary BC have been reported. In the Swiss 
Group for Clinical Cancer Research (SAKK) 23/82 study, adjuvant 
tamoxifen significantly improved disease-free survival (DFS) 
compared with placebo in a population of 167 patients with HR- 
positive LRR treated with mastectomy.6 In the CALOR 
(Chemotherapy as Adjuvant for Locally Recurrent Breast cancer) 
trial, which evaluated the use of adjuvant chemotherapy after 
radical resection of an isolated locoregional relapse, occurring 
in the breast, mastectomy scar/chest wall or lymph nodes, 
showed a significant improvement in DFS with the use of che
motherapy in BC patients with estrogen receptor (ER)-negative 
disease, while no effect was evident in those with ER-positive 
disease.7 In this study, a statistically significant interaction be
tween ER status of the local recurrence and benefit from chemo
therapy was observed, thus highlighting the importance of 
reassessing the biological features of the disease to guide treat
ment choice. In a more contemporary treatment scenario, the 
ongoing POLAR trial is currently evaluating the potential benefit 
of the CDK4/6 inhibitor palbociclib given as adjuvant treatment 
for 3 years in combination with endocrine therapy in patients 
with radically resected HR-positive LRR.8

To explore the incidence and oncological outcomes of inva
sive isolated LRR (ILRR) in BC patients and to identify potential 
prognostic factors, we analyzed a large retrospective mono- 
institutional dataset.

Methods
Patient population and 
pathological assessment
We retrospectively examined the medical records of consecutive fe
male patients who received upfront radical surgery for newly diag
nosed primary stage I-III BC at our institution between 2000 and 
2007. Patients undergoing neoadjuvant chemotherapy, with de novo 
metastatic disease or with a previous diagnosis of BC were excluded.

Histopathological assessments were conducted according to 
clinical practice on the surgical specimens. ER and PgR positivity 

were defined as nuclear staining of ≥1% of invasive tumor cells. 
HER2 was analyzed by immunohistochemistry as 0, 1+, 2+ or 3+ 
according to ASCO/CAP guidelines and, when indicated, by 
FISH. HER2 positivity was defined as HER2 3+ (immunohisto
chemistry) or 2+ and FISH amplified.

Definition of survival outcomes
ILRR was defined as isolated ipsilateral invasive tumor recur
rence in the breast/chest wall or in the regional lymph nodes, af
ter primary surgery for invasive BC.17 In situ tumors were 
excluded. Moreover, in accordance with STEEP definition, ipsi
lateral invasive breast cancers were considered as a recurrence 
rather than a second primary BC.17

Recurrence in distant lymph nodes or other organs was classi
fied as distant recurrence. Patients who experienced a distant 
recurrence within 3 months of ILRR were censored at the time of 
ILRR diagnosis for all analyses assessing ILRR. Furthermore, con
sidering the competing risk, patients with distant failure before 
any other locoregional event were censored at time of distant 
metastases diagnosis for all analyses assessing ILRR.

ILRR-free interval was defined as the time interval from BC di
agnosis to the first ILRR or last follow-up, whichever first.

Distant relapse-free interval was defined as the time interval 
from BC diagnosis to the occurrence of distant recurrence or 
last follow-up, whichever first.

DRFI post-ILRR was calculated, for patients experiencing an 
ILRR event, as the time interval from the first diagnosis of ILRR 
to distant recurrence or last follow-up, whichever first.

Overall survival (OS) was calculated from BC diagnosis to 
death from any cause or last follow-up, whichever first.

OS post-ILRR was calculated, for patients experiencing an 
ILRR event, as the time interval from the first diagnosis of ILRR 
to death from any cause or last follow-up, whichever first.

Statistical analysis
The impact of clinical-pathological features on outcomes in 
terms of HRs and the 95% CI was calculated by uni- and multi
variate Cox regression model. An additional exploratory multi
variable model was performed to assess the impact of 
chemotherapy administered at the time of ILRR, adjusting for se
lected key prognostic factors.

The Kaplan Meier method was used to perform survival analy
ses; comparisons between groups were assessed by the log-rank 
test. To address potential immortal time bias in the analysis of 
OS according to ILRR, additional analyses were performed using 
(i) a time-dependent Cox regression model including ILRR as a 
time-varying covariate, and (ii) a landmark analysis at 3 and 
5 years from primary diagnosis.

All P-values were two-sided, with the significance level set 
at P< .05.

All analyses were carried out using IBM SPSS version 25.

Ethical considerations
The study was approved by the Institutional Review Board of 
Istituto Oncologico Veneto IOV IRCCS (CESC IOV 2019/48) and con
ducted according to the Declaration of Helsinki. Given the retro
spective design, a specific informed consent was not required.
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Results
Patients’ characteristics at first 
BC diagnosis
We identified 1070 BC patients, diagnosed between 2000 and 
2007, with available clinico-pathological and follow up data.

Patients’ characteristics at first BC diagnosis are summarized 
in Table 1.

Median age was 55 years (range 46-66) and 64% (N = 688) were 
post-menopausal at the time of first BC diagnosis. Around 30% 
of patients (N = 316) had a tumor of more than 2 cm, and nodal 
involvement was present in 37% of patients (N = 399).

Most patients included in this analysis (90%, N = 969) presented 
with an HR+ tumor. As was expected considering the years of di
agnosis, HER2 assessment was not available for around one third 
of cases (34%, N = 366). Among the 704 patients with known HER2 
status, HER2 was positive (ie, IHC 3+ or IHC 2+ with amplification 
at subsequent FISH) in 18.5% of cases (n = 130).

Seventy percent of patients (70%, N = 751) were treated with 
breast-conserving surgery at first BC diagnosis. Overall, informa
tion regarding adjuvant systemic treatment was available for 
most patients (N = 1060 and N = 1052 had available information 
regarding adjuvant chemotherapy and endocrine therapy, re
spectively). Chemotherapy was given in 65% of cases (N = 693), 
mainly anthracycline-based for 51% of patients with available 
treatment data. As expected, among patients with HR+ BC, 86% 
(N = 841) received adjuvant endocrine therapy (tamoxifen, aro
matase inhibitors or a sequence of both). Only 30 patients with 
HER2+ BC received trastuzumab (23%; 30/130), which was con
sistent with the regulatory approval of adjuvant trastuzumab 
in Italy.

Prognostic factors affecting ILRR-free  
interval
At a median follow-up of 177 months, a LRR was observed in 70 
patients (6.5%; 70/1070). As a synchronous DR (ie, evidence of 
distant metastases within 3 months from the occurrence of LRR) 
was present in 4 cases, these patients were excluded from sub
sequent analyses, focused on the cohort of patients with BC 
with an ILRR (Figure 1).

Hence, the ILRR rate was 6% (66/1070). Median ILRR-free inter
val from the first BC diagnosis was 93 months (42-125 months).

At the univariate Cox regression model, no significant differ
ence in ILRR-free interval according to clinicopathological fea
tures at diagnosis (menopause, T and N status, grade, HR and 
HER2 status) was observed (Supplementary Table S1). A numeri
cal trend towards a lower risk of ILRR for patients receiving che
motherapy was observed (HR 0.63 95% CI 0.39-1.03; P = .068).

Clinical-pathological features of ILRR
Clinicopathological features of ILRR and type of treatment re
ceived by patients for ILRR are reported in Table 2.

When re-evaluated on the ILRR, ER and/or PgR were positive 
in 74% of cases (N = 49), while HER2 was overexpressed/ampli
fied in 17% of cases (n = 11). Among patients initially diagnosed 

with an HR-positive primary BC (N = 53), loss of HR-positivity on 
the ILLR was observed in 7 patients (13%).

Tumor histological grade re-evaluated on the ILRR was only 
available for around half of cases (N = 35, 53%), all classified as 
grade 2 (N = 19, 54% of evaluable cases) or grade 3 (N = 16, 46% 
of evaluable cases).

Table 1. Patients’ characteristics and treatment received at the first 
diagnosis of breast cancer (total N = 1070).

N (%)

Age 
(median, range) 

55 (46-66)

Menopause No 379 (35)
Yes 688 (64)
Missing 3 (1)

pT 1 744 (70)
2 274 (25)
3 22 (2)
4 20 (2)
Missing 10 (1)

pN 0 628 (59)
1 299 (28)
2 69 (6)
3 31 (3)
Missing 43 (4)

Grade 1/2 700 (65)
3 289 (27)
Missing 81 (8)

ER Negative 159 (15)
Positive 904 (84)
Missing 7 (1)

PgR Negative 151(14)
Positive 907(85)
Missing 12 (1)

HR Negative 94 (9)
Positive 969 (90)
Missing 7 (1)

HER2 
(IHC/FISH) 

Negative 574 (54)
Positive 130 (12)
Missing 366 (34)

Breast Surgery 
Type 

BCS 751 (70)
Mastectomy 314 (29)
Missing 5 (1)

ETa No 123 (13)
Yes 831 (86)
Missing 15 (2)

CT No 365 (34)
Yes 693 (65)
Missing 10 (1)

Trastuzumabb No 67 (52)
Yes 30 (23)
Missing 33 (25)

Abbreviations: N, number; ER, estrogen receptor; PgR, progesterone 
receptor; HR, hormone receptors; HER2, Human Epidermal Growth Factor 2; 
IHC, immunohistochemistry; FISH, Fluorescence in situ hybridization; BCS, 
breast-conserving surgery; ET, endocrine therapy; CT, chemotherapy.

a Calculated on the HR+ population.
b Calculated on the HER2+ population.

The Oncologist, 2026, Vol. 31, Issue 5                                                                                                                                                                                                                                                       3 

D
ow

nloaded from
 https://academ

ic.oup.com
/oncolo/article/31/5/oyag141/8659616 by guest on 30 April 2026

https://academic.oup.com/oncoloarticle-lookup/doi/10.1093/oncolo/oyag141#supplementary-data


All the 66 patients who developed an ILRR as first event 
underwent surgical resection of the tumor relapse. Information 
on the type of surgical treatment was available for 60 patients 
(91%); of these, around half (55%, N = 33) underwent demolitive 
surgery (mastectomy).

Complete data regarding systemic treatment received after 
diagnosis of ILRR were available for 61 patients; among these, 
14 (23% of available cases) received adjuvant chemotherapy 
and almost all patients diagnosed with an HR-positive ILRR (47/ 
49, 96%) received adjuvant endocrine treatment. Only 6 (55%) 
of the 11 patients diagnosed with an HER2-positive ILRR re
ceived adjuvant trastuzumab.

Information regarding the specific localization of ILRR and the 
potential administration of adjuvant radiotherapy was not 
registered.

DRFI, DRFI from time of ILRR diagnosis 
and prognostic factors
In the overall study population (N = 1070), 145 patients (14%) ex
perienced a distant recurrence. Overall median DRFI was 
159 months (110-193 months).

As expected, significant differences in DRFI according to clini
copathological features at diagnosis (T and N status, type of sur
gery, and grade) were observed at univariate Cox regression 
model (Supplementary Table S2).

Patients diagnosed at a more advanced T and N stage, 
patients who underwent mastectomy for primary BC and 
patients diagnosed with poorly differentiated tumors all pre
sented a significantly worse prognosis. On the other hand, HR 
and HER2 status did not show a significant impact on outcome. 
When assessing systemic treatments at primary BC diagnosis, 
administration of HT was significantly associated with better 
prognosis in patients with HR+ BC (HR for DRFI in HR+ subgroup 
0.64, 95% CI 0.41-0.99, P = .047).

Figure 1. Diagram summarizing the type of relapse in the total population. LRR, locoregional recurrence, DR, distant recurrence, ILRR, isolated 
locoregional relapse.

Table 2. Patients’ characteristics at the diagnosis of locoregional 
relapse as first event (N = 66).

N (%)

Grade 1 0 (0)
2 19 (29)
3 16 (24)
Missing 31 (47)

ER Negative 12 (18)
Positive 49 (74)
Missing 5 (8)

PgR Negative 20 (30)
Positive 40 (61)
Missing 6 (9)

HER2 
(IHC/FISH) 

Negative 49 (74)
Positive 11 (17)
Missing 6 (9)

HR lossa No 46 (87)
Yes 7 (13)

Breast Surgery type BCS 27 (41)
Mastectomy 33 (50)
Missing 6 (9)

ETa No 2 (4)
Yes 47 (96)

CT No 47 (71)
Yes 14 (21)
Missing 5 (8)

Trastuzumabb No 5 (45)
Yes 6 (55)

Distant relapse No 44 (67)
Yes 22 (33)

Abbreviations: N, number; ER, estrogen receptor; PgR, progesterone 
receptor; HR, hormone receptors; HER2, Human Epidermal Growth Factor 2; 
IHC, immunohistochemistry; FISH, Fluorescence in situ hybridization; BCS, 
breast-conserving surgery; ET, endocrine therapy; CT, chemotherapy.

a Calculated on the HR+ population.
b Calculated on the HER2+ population.
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Among the 145 patients who presented a distant recurrence, 
4 concomitantly presented an LRR, while 22 patients had previ
ously presented an ILRR event (Figure 1).

Indeed, having presented an ILRR was significantly associated 
with a higher risk of developing a distant recurrence in the over
all study population (Figure 2; log-rank P < .001).

In the subgroup of patients with ILRR (N = 66), 22 (33.3%) ex
perienced a subsequent DR, with a median DRFI from ILRR diag
nosis (DRFI post-ILRR) of 36 months (25-70 months).

Interestingly, a more advanced disease stage at first diagnosis 
was still associated with worse DRFI after ILRR. Indeed, extent of 
nodal involvement at first BC diagnosis was significantly associ
ated with worse DRFI (patients with N3 tumors presented a sig
nificantly worse DRFI post-ILRR as compared with those with 
node-negative disease: HR 5.48, 95% CI 1.16-25.95; P = .032), and 
patients with larger tumors at first diagnosis showed a trend to
wards worse DRFI post-ILRR, although not statistically signifi
cant (pT4 versus pT1: HR 7.62, 95% CI 0.94-62.02; P = .058) 
(Table 3). On the contrary, histological grade, HR and HER2 sta
tus evaluated on the primary BC were not associated with signif
icant differences in DRFI post-ILRR (Table 3).

However, HER2-positivity assessed on the ILRR was signifi
cantly associated with a worse DRFI post-ILRR (HR 3.43, 95% CI 
1.27-9.26; P = .015), while histological grade and HR status evalu
ated on the relapse were not significantly associated with DRFI 
post-ILRR. Consistently, we did not observe a significant associa
tion between HR loss on the relapse (conversion from HR posi
tive on the primary tumor to HR negative on the ILRR) and DRFI 
post-ILR (log-rank P = .178; Supplementary Figure S1a).

When considering treatment administered at the time of ILRR, 
patients who received chemotherapy showed a non-statistically 
significant trend towards a better DRFI post-ILRR (HR 0.17, 95% 
CI 0.02-1.26; P = .082). The magnitude of this effect appeared 
less evident for patients with HR+ ILRR (HR 0.35 95% CI 0.05- 
2.64; P = .309) as compared with patients with HR− ILRR (0.11 
95%CI 0.00-142; P = .352). However, the power of this analysis 
was significantly limited by the small patient population. The ef
fect of administration of HT in patients with HR+ ILRR could not 
be assessed in our study cohort as almost all these patients re
ceived this treatment.

In multivariable analysis, nodal involvement at primary diag
nosis remained independently associated with DRFI post-ILRR 
(pN3 vs pN0: HR 10.04, 95% CI 1.69-59.74; P = .011), while HER2 
positivity at recurrence showed a consistent trend towards 
worse outcomes (HR 2.68, 95% CI 0.91-7.98; P = .075) (Table 3).

In an exploratory multivariable analysis adjusting for nodal 
status at primary diagnosis and HER2 status at ILRR, the admin
istration of chemotherapy for the recurrence was associated 
with improved DRFI post-ILRR (HR 0.12, 95% CI 0.02-0.93; P = 
.043) (Supplementary Table S3), although these findings should 
be interpreted with caution due to the limited sample size.

OS, OS from time of ILRR diagnosis and 
prognostic factors
In the overall study population (N = 1070), an overall survival 
(OS) rate of 72% was observed at 15 years from the first 
BC diagnosis.

As expected, patients who experienced a DR presented a signifi
cantly worse OS as compared with those without DR (log-rank 
P < .001, Figure 3A). However, no significant association between 
ILRR and a worse OS was observed (log-rank P = .248, Figure 3B).

Given that ILRR occurs during follow-up and cannot be con
sidered a baseline characteristic, additional analyses were 
performed to account for potential immortal time bias. In a 
time-dependent Cox model, in which ILRR was included as a 
time-varying covariate, the ILRR was significantly associated 
with shorter OS (HR 2.16, 95% CI 1.44-3.24, P< 0.001). A sensitiv
ity landmark analysis, including only patients alive and under 
follow-up at 3 and 5 years from primary diagnosis, also con
firmed the worse outcome in patients who develop an ILRR 
(Supplementary Figure S2a and S2b).

In the subgroup of patients who presented an ILRR (N = 66), me
dian OS from ILRR (OS post-ILRR) was 75 months (48-121 months).

Similarly to what was observed for DRFI post-ILRR, among 
clinico-pathological features at first BC diagnosis, only extent of 
nodal involvement at first BC diagnosis was significantly associ
ated with OS post-ILRR (patients with N3 tumors presented a 
significantly worse OS post-ILRR as compared with those with 
node negative disease: HR 5.06 95% CI 1.03-24.83, P = .046), 
while patients with larger tumors at first diagnosis showed a 
trend towards worse OS post-ILRR, although not statistically sig
nificant (HR 6.77 95% CI 0.85-54.07, P = .071 for T4 as compared 
with T1) (Table 4).

Patients who were pre-menopausal at first diagnosis showed 
a not-statistically significant trend towards better OS post-ILRR 

Figure 2. Distant relapse-free interval according to the presence of a 
previous ILRR in the overall population. ILRR, isolated 
locoregional relapse.
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(HR 0.44, 95% CI 0.19-1.02, P = .056), as compared with patients 
who were already post-menopausal (potentially a proxy for 
older age at BC diagnosis). In addition, patients who received 
chemotherapy at first diagnosis presented a better OS post-ILRR 
(HR 0.43 95% CI 0.20-0.93, P = .032). Histological grade, HR and 
HER2 status evaluated on the primary BC were not associated 
with significant differences in OS post-ILRR (Table 4). On the 
contrary, HER2-positivity assessed on the ILRR was significantly 
associated with a worse OS post-ILRR (HR 3.40, 95% CI 1.34-8.60 

P = .010). HR status and G evaluated on the ILRR were not asso
ciated with significant differences in OS. However, among 
patients initially diagnosed with HR+ BC, switching to an HR- 
negative status on the ILRR was significantly associated with a 
worse OS post-ILRR (HR 3.26 95% CI 1.07-9.90, P = .037; 
Supplementary Figure S1b).

When considering treatment administered at the time of ILRR, 
patients who received chemotherapy showed a trend towards a 
better OS post-ILRR(HR 0.31 95% CI 0.07-1.31, P = .111). Again, 

Table 3. Uni- and multivariate Cox regression model for DRFI-post ILRR according to clinico-pathological features and treatment for primary BC and 
for ILRR.

Univariate analysis Multivariate analysis

HR (95% CI) P-Value HR (95% CI) P-Value

Primary tumor

Menopause Post 26 (39) Ref
Pre 40 (61) 0.79 (0.34-1.85) .584

pT 1 47 (73) Ref
2 14 (22) 1.35 (0.51-3.56) .551
3 2 (3) 1.44 (0.18-11.24) .729
4 1 (2) 7.62 (0.94-62.02) .058

pNa 0 39 (61) Ref Ref
1 22 (34) 0.86 (0.34-2.16) .749 0.99 (0.36-2.68) .981
3 3 (5) 5.48 (1.16-25.95) .032 10.04 (1.69-59.74) .011

Grade 1/2 43 (70) Ref
3 18 (30) 1.16 (0.47-2.85) .746

HR Pos 58 (88) Ref
Neg 8 (12) 4.39 (0.59-32.40) .150

HER2 
(IHC/FISH) 

Neg 38 (81) Ref
Pos 9 (19) 1.76 (0.47-6.56) .402

Breast Surgery 
Type 

BCS 49 (75) Ref
Mastectomy 16 (25) 2.06 (0.87-4.88) .103

ETb No 16 (25) Ref
Yes 49 (75) 0.96 (0.37-2.46) .093

CT No 28 (42) Ref
Yes 38 (58) 0.66 (0.28-1.55) .340
ILRR

Grade 2 19 (54) Ref
3 16 (46) 1.08 (0.31-3.77) .908

HR lossc No 46 (87) Ref
Yes 7 (13) 2.26 (0.64-8.07) .208

HR Pos 49 (80) Ref
Neg 12(20) 1.52 (0.44-5.20) .508

HER2 
(IHC/FISH) 

Neg 49 (82) Ref Ref
Pos 11 (18) 3.43 (1.27-9.26) .015 2.68 (0.91-7.98) .075

CT 
(all) 

No 47 (77) Ref
Yes 14 (23) 0.17 (0.02-1.26) .082

CT 
(HR+) 

No 41 (84) Ref
Yes 8 (16) 0.35 (0.05-2.64) .309

CT 
(HR−) 

No 6 (50) Ref
Yes 6 (50) 0.11 (0.00-142) .352

Abbreviations: HR, hazard ratio; Ref, reference; HR, hormone receptors; HER2, Human Epidermal Growth Factor 2; IHC, immunohistochemistry; FISH, 
fluorescence in situ hybridization; BCS, breast-conserving surgery; ET, endocrine therapy; CT, chemotherapy; ILRR, isolated locoregional relapse.

a In this patient cohort, no patient presented a pN2 at initial diagnosis.
b From HR+ primary tumor to HR− relapsing tumor.
c Evaluated on patients with HR+ primary tumor.
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the magnitude of this effect appeared less evident for patients 
with HR+ ILRR (HR 0.34 95% CI 0.05-2.59, P = .300) as compared 
with patients with HR− ILRR (HR 0.19 95% CI 0.02-1.71, P = .139), 
although the power of this analysis was significantly limited by 
the small patient population.

In multivariable analysis, nodal involvement at primary diag
nosis and HER2 positivity assessed on the recurrence remained 

independently associated with OS post-ILRR (HR 5.97, 95% CI 
1.11-32.00, P = .037 for respectively pN3 vs pN0 primary tumor 
and HR 3.15, 95% CI 1.15-8.64, P = .026 for HER2+ ILRR compared 
with HER2-) (Table 4).

In an exploratory multivariable analysis adjusting for nodal 
status at primary diagnosis and HER2 status at recurrence, the 
administration of chemotherapy at the time of ILRR showed a 
non-statistically significant trend towards improved OS post- 
ILRR (HR 0.23, 95% CI 0.05-1.11; P = .067) (Supplementary Table 
S4). Nevertheless, this finding should be interpreted with cau
tion given the limited sample size.

Discussion
Locoregional relapse after radical treatment for BC represents a 
challenge in terms of diagnosis and management and it is a rec
ognized risk factor for distant failure.

We present data on long-term outcomes of a large retrospec
tive mono-institutional database of patients treated for primary 
BC between 2000 and 2007.

We reported an ILRR rate of 6%, in line with previously pub
lished data.9–13 However, we did not observe a significant asso
ciation between main clinico-pathological factors and risk of 
developing ILRR, an observation in contrast with other studies 
that reported a significant modulation of risk of ILRR according 
to HR status, grade, and patient age.14,15 Nevertheless, this re
sult might also be linked to the relatively small number of ILRR 
events analyzed in the present study. Intriguingly, we observed 
a trend towards a protective role of chemotherapy administra
tion for locoregional failure, possibly related to a higher relative 
benefit in patients who are considered at higher risk of relapse. 
On the other hand, endocrine treatment in patients with HR+ BC 
was only prognostic for distant relapse, but not for ILRR.

As expected, a worse DRFI was observed in patients with a 
more advanced stage at diagnosis, confirming the unquestion
able role of traditional clinico-pathological factors (such as tu
mor dimension and nodal status) in determining BC prognosis. 
In addition, a previous diagnosis of ILRR also represented a sig
nificant negative prognostic factor for DRFI, consistently with 
previous evidence.5 Indeed, in our study cohort, one third of 
patients with an ILRR were subsequently diagnosed with distant 
recurrence in the following years. This very high risk highlights 
the crucial relevance and the open challenges that the treat
ment of ILRR still poses. In the overall cohort, we initially did not 
observe a significant association between ILRR and OS when 
ILRR was treated as a time-fixed variable. However, in a time- 
dependent Cox model, ILRR emerged as a negative prognostic 
factor for OS. This finding was further confirmed in both 3-year 
and 5-year landmark analyses.

Importantly, in multivariate analyses, nodal involvement at 
primary diagnosis remained independently associated with both 
DRFI and OS after ILRR, further supporting the prognostic role of 
initial tumor burden even in the setting of recurrent disease.

We also examined the role of clinico-pathological features of 
primary tumor on outcome after ILRR, both in terms of DRFI 
post-ILRR and OS post-ILRR. Indeed, a larger primary tumor di
mension and greater nodal involvement at first BC diagnosis 
were significantly associated with a worse outcome after ILRR 

Figure 3. Kaplan–Meier curve for overall survival (OS) for patients with 
previous diagnosis of a distant recurrence (DR) versus not (A) and for 
patients with previous diagnosis of ILRR versus not (B). ILRR, isolated 
locoregional relapse.
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development. In addition, biological features of ILRR were also 
observed to significantly impact patient prognosis after ILRR. 
Patients who developed an HER2-positive ILRR presented a 
worse DRFI and OS post-ILRR, and the loss of HR-positivity on 
the ILRR was significantly associated with a worse OS after ILRR, 
as previously reported in some studies.16 Based on these 
evidence, histopathological examination and biological 

recharacterization of the relapse are crucial to obtain prognostic 
information and to potentially guide treatment choice.

To date, advances in surgical and radiotherapy techniques al
low the consideration of repeated lumpectomy and re- 
irradiation, when feasible, for the local treatment of LRR. In our 
population, a second breast conservative surgery after ILRR was 
performed in almost half of the cases. For what concerns the 

Table 4. Uni- and multivariate Cox regression model for OS-post ILRR according to clinico-pathological features and treatment for primary BC and 
for ILRR.

Univariate analysis Multivariate analysis

N (%) HR (95% CI) P-Value HR (95% CI) P-Value

Primary tumor

Menopause Post 40 (61) Ref
Pre 26 (39 0.44 (0.19-1.02) .056

pT 1 47 (73) Ref
2 14 (22) 1.74 (0.72-4.25) .222
3 2 (3) 3.03 (0.67-13.76) .152
4 1 (2) 6.77 (0.85-54.07) .071

pNa 0 39 (61) Ref Ref
1 22 (34) 0.38 (0.14-1.02) .054 0.49 (0.14-1.76) .276
3 3 (5) 5.06 (1.03-24.83) .046 5.97 (1.11-32.00) .037

Grade 1/2 43 (70) Ref
3 18 (30) 1.18 (0.51-2.73) .693

HR 
(primary) 

Pos 58 (88) Ref
Neg 8 (12) 2.72 (0.63-11.69) .178

HER2 
(IHC/FISH) 

Neg 38 (81) Ref
Pos 9 (19) 1.31 (0.36-4.70) .680

Breast 
Surgery Type

BCS 49 (76) Ref
Mastectomy 16 (24) 1.01 (0.43-2.38) .974

ETb No 9 (16) Ref
Yes 48 (84) 0.68 (0.25-1.81) .435

CT No 28 (42) Ref Ref
Yes 38 (58) 0.43 (0.20-0.93) .032 0.70 (0.26-1.88) .475
ILRR

Grade 2 19 (54) Ref
3 16 (46) 0.76 (0.22-2.61) .665

HR lossc No 41 (85) Ref Ref
Yes 7 (15) 3.35 (1.07-10.42) .037 2.72 (0.15-2.24) .149

HR Pos 49 (80) Ref
Neg 12 (20) 1.05 (0.39-2.84) .929

HER2 
(IHC/FISH) 

Neg 49 (82) Ref Ref
Pos 11 (18) 3.40 (1.34-8.60) .010 3.15 (1.15-8.64) .026

CT 
(all) 

No 47 (77) Ref
Yes 14 (23) 0.31 (0.07-1.31) .111

CT 
(HR+) 

No 41 (84) Ref
Yes 8 (17) 0.34 (0.05-2.59) .300

CT 
(HR−) 

No 6 (50) Ref
Yes 6 (50) 0.19 (0.21-1.71) .139

Trastuzumab 
(HER2+) 

No 5 (45) Ref
Yes 6 (55) 1.37 (0.30-6.17) .683

Abbreviations: HR, hazard ratio; Ref, reference; HR, hormone receptors; HER2, Human Epidermal Growth Factor 2; IHC, immunohistochemistry; FISH, 
fluorescence in situ hybridization; BCS, breast-conserving surgery; ET, endocrine therapy; CT, chemotherapy; ILRR, isolated locoregional relapse.

a In this patient cohort, no patient presented a pN2 at initial diagnosis.
b Evaluated on patients with HR+ primary tumor.
c From HR+ primary tumor to HR− relapsing tumor.

8                                                                                                                                                                                                                                                       The Oncologist, 2026, Vol. 31, Issue 5 

D
ow

nloaded from
 https://academ

ic.oup.com
/oncolo/article/31/5/oyag141/8659616 by guest on 30 April 2026



use of adjuvant systemic therapy for BC patients presenting an 
ILRR, data from only two randomized trials are available, evalu
ating the role of adjuvant endocrine treatment and of adjuvant 
chemotherapy, respectively.6,7 Taken together, evidence from 
the CALOR and the SAKK 23/82 trial confirms the efficacy of en
docrine therapy in patients with HR+ disease and supports the 
use of adjuvant chemotherapy in patients with HR− disease. 
Indeed, in a multivariate analysis of the CALOR study, HR status 
on the locoregional relapse appeared to be a predictor of che
motherapy benefit. In our study cohort, when considering sys
temic treatment administered at time of ILRR, we only observed 
a numerically better DRFI post-ILRR for patients who received 
chemotherapy. However, the limited number of events poten
tially limited the statistical power of this analysis. In an explor
atory multivariate analysis adjusting for key prognostic factors, 
the administration of chemotherapy was associated with im
proved DRFI after ILRR, suggesting a potential benefit in se
lected patients. Nevertheless, a potentially less pronounced 
effect of cytotoxic treatment on DRFI post-ILRR was observed 
for HR+ ILRR as compared with HR− ILRR, a result consistent 
with data from the CALOR study. On the other side, we could 
not dissect the impact of HT in patients with HR+ disease in our 
study cohort, as almost all these patients received HT.

Our study presents some limitations. First, due to the retro
spective nature, we could not fully describe the pattern of ILRR 
from clinical records. Moreover, we lacked information on radio
therapy for both primary and recurrent disease, which could po
tentially have affected the type of local treatment performed at 
relapse and the risk of recurrence. In fact, the choice of repeat
ing a conservative surgery of recurrent tumors is deeply depen
dent from the technical feasibility of a second radiotherapy and 
should be discussed in multidisciplinary team. Furthermore, 
having received a breast conserving surgery without following 
adjuvant radiotherapy should be considered as an under- 
treatment, with obvious impact of the risk of relapse. In addi
tion, due to the years considered in this study, evaluation of 
HER2 status was limited to a subgroup of patients, and only a 
part of patients with HER2+ disease received anti-HER2 therapy 
at first diagnosis or after local relapse. This bias could impact, 
on one hand, the role of HER2 positivity on the risk of a subse
quent BC-related event, and, on the other hand, mitigates our 
observation of a worse outcome in case of HER2+ ILRR. 
Moreover, despite the inclusion of parsimonious multivariable 
models, the relatively small number of events after the ILRR rep
resents an important limitation, potentially affecting both the 
stability of the estimates and our ability to reliably assess the 
impact of specific treatments on post-ILRR outcome.

Moreover, as is often the case in retrospective studies assess
ing breast cancer patients, distinguishing between a true relapse 
and a new primary tumor represented a significant challenge, 
with a potential risk of overestimation of the ILRR events. Still, 
as we specified in the Methods of the study, according to the 
STEEP criteria, we considered an ipsilateral invasive tumor after 
primary surgery as a locoregional relapse.17

To our knowledge, this is one of the biggest datasets of con
secutive real-world BC patients treated at a single institution, 
with a very long follow up. Our findings confirm that clinical- 
pathological features at first BC diagnosis, such as greater tumor 
dimension and grade of nodal involvement, are associated with 

worse prognosis after an ILRR and that patients who present an 
ILRR have a considerably higher risk of developing distant 
metastases. For what concerns systemic treatment after ILRR, 
the benefit of chemotherapy has been reported to be mainly ob
served in HR− disease and data regarding the potential use of 
CDK4/6 inhibitors, in addition to the already widely used HT, in 
HR+ ILRR are awaited. In this context, our observation that 
switching from a HR-positive primary tumor to a HR-negative 
ILRR is associated with a significantly worse post-ILRR OS high
lights the fundamental role of biological characterization of the 
relapse to better predict patients’ prognosis. Besides, consider
ing that HR status remains a predictive factor for systemic ther
apy, its evaluation in a relapsing tumor is imperative to tailor 
treatment choice.

Conclusion
The treatment decision process for the treatment of an ILRR af
ter BC diagnosis poses significant challenges, especially for the 
need to consider the heterogeneity of previous therapies. Given 
the not negligible rate of ILRR, and its negative prognostic im
pact, a prompt diagnosis and treatment are crucial. In this com
plex scenario, real-world studies offer a unique opportunity to 
identify potential factors stratifying patients’ prognosis allowing 
personalization of treatment and follow-up after ILRR.
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