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Abstract

Background: Breast conserving surgery (BCS) is well established for the management of ductal 

carcinoma in situ (DCIS). A growing body of retrospective data support re-conservation therapy 

(re-BCS) for ipsilateral breast tumor recurrence (IBTR) following BCS for invasive cancer, but 

neither randomized trials nor guidelines address management of IBTR after BCS for DCIS. Here 

we compare the outcomes of mastectomy vs re-BCS for a large series of DCIS patients with 

IBTR.

Methods: We identified women treated with BCS for DCIS who developed IBTR as a first 

event. Between those treated with mastectomy vs re-BCS, we compare the clinicopathologic 

characteristics for the initial and recurrent tumors, the use of adjuvant radiotherapy (RT) both 

upfront (“primary RT”) and post IBTR (“secondary RT”), of tamoxifen, the rate of third events 

(local, regional, distant), and both breast cancer specific (BCSS) and overall survival (OS).

Results: of 3001 women treated with BCS for DCIS (1978–2010), we identified 383 who 

developed an IBTR as a first event (1983–2023) and were treated at our institution, 197 (51%) 

with mastectomy vs 186 (49%) with re-BCS. Re-BCS was more frequent over time, comprising 

56% of the most recent patients (2014–2023). Compared to re-BCS, those treated by mastectomy 

were significantly more likely at initial DCIS presentation to have necrosis (74% vs 59%), high 

grade (47% vs 28%), comedo histology (38% vs 20%), and to have received primary RT (61% 

vs 21%). Between mastectomy vs re-BCS, there were no significant differences in disease-free 

interval (DFI), in the pathologic characteristics of the IBTR, or in the proportion of invasive vs 

in situ disease. Among re-BCS patients, breast re-recurrence was least frequent among those who 

received primary and secondary RT (9%) and most frequent among those who received primary 

but not secondary RT (22%). At a median follow up of 7 yrs post-mastectomy and 7.7 years 

post-re-BCS, third local events in total were more frequent for re-BCS vs mastectomy (16% vs 

3%, p=0.001), but there were no differences in breast cancer specific or overall survival.
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Conclusions: Our data show that for women with isolated IBTR following BCS for DCIS 

and treated by mastectomy vs re-BCS, 1) treatment with mastectomy was associated with less 

favorable initial pathology and more frequent use of primary RT, 2) re- recurrence was more 

frequent with re-BCS, and 3) BCSS and OS were comparable. In an era of increasing surgical 

de-escalation, our data suggest a wider role for re-BCS and – as for patients having re-BCS for 

IBTR following invasive cancer – further study of the relationship between secondary RT and the 

rate of third breast events.
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Introduction

As for invasive cancer1, breast conserving surgery (BCS) for DCIS is well established2. 

The 10 year results (and 13–20 year follow-up3–6) of 4 randomized trials of BCS plus 

or minus radiotherapy (RT) accrued from 1985–1998 confirm that - compared to BCS 

alone - BCS/RT was associated with significant absolute and proportional reductions in 

ipsilateral breast tumor recurrence (IBTR) across all categories of age, extent of surgery, 

use of tamoxifen, and tumor characteristics. Although RT reduced the 10 year absolute 

rate of IBTR overall from 28% to 12.9%, breast cancer mortality was comparable with vs 

without RT (4.1% vs 3.7%). More recently large retrospective studies of DCIS from our 

own institution have confirmed the efficacy of RT but also observed declining rates of IBTR 

(with or without RT) over time7, by increasing patient age8, and by increasing margin width 

(in women how elected BCS without RT)9. Mastectomy is still considered to be standard 

treatment for IBTR10 and although a growing body of data address re-conservation (re-BCS) 

for IBTR following BCS for invasive cancer11, it remains counterintuitive that so few studies 

address re-BCS in DCIS, where breast cancer specific survival is expected to be the highest. 

Here we aim to compare the outcomes of mastectomy vs re-BCS in our patients with IBTR 

following BCS for DCIS.

Methods

Under a Waiver of Authorization from our Institutional Review Board we reviewed our 

prospectively maintained service database and identified 3001 women treated for DCIS with 

BCS (1978–2010), of whom 383 developed IBTR as a first event (1983–2023). We excluded 

patients with contralateral breast cancer, BRCA mutations, and concurrent regional node 

or distant metastasis. Our standard post-BCS follow up comprised physical examination 

1–2 times a year, annual mammography, with annual ultrasound for women with dense 

breasts, and MRI done selectively for problem-solving. Between 197 treated by mastectomy 

and 186 by re-BCS we compare the clinicopathologic characteristics for the initial and 

recurrent tumors, the use of adjuvant RT both upfront (“primary RT”) and post IBTR 

(“secondary RT”), the use of endocrine therapy, the rate of re-recurrence (local, regional, 

distant), breast cancer specific (BCSS) and overall survival (OS). Unless documented in the 

chart, secondary RT was assumed not to have been given.
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Categorical variables were compared between the two surgical groups using Chi-square test 

or Fisher’s exact test and continuous variables were compared using Wilcoxon rank sum test 

or t-test. Kaplan Meier curves were constructed to assess BCSS and OS in the two surgical 

groups using a log-rank test to determine statistical significance. All analysis was conducted 

using R 4.2.

Results

Re-BCS was more frequent over time, increasing from 47% (1983–2013) to 56% (2014–

2023) of patients. Compared to re-BCS (Table 1) mastectomy patients were significantly 

younger, with initial tumors more likely to contain necrosis and comedo histology, and more 

likely to be treated initially with RT and endocrine therapy. Regarding clinical characteristics 

of the IBTR, there were no significant differences between mastectomy and re-BCS in 

disease-free interval (DFI), the proportion of invasive vs in situ cancer, and the use of 

hormonal therapy. Secondary RT was more frequent for re-BCS than mastectomy, 44% vs 

9%, p<0.001).

Compared to re-BCS (Table 2), patients treated by mastectomy were significantly more 

likely to have received primary RT (62% vs 21%) and less likely to have received secondary 

RT (9% vs 44%). A comparable proportion of mastectomy vs re-BCS patients had neither 

primary RT nor secondary RT (34% vs 41%).

Among those treated by re-BCS, local re-recurrence (Table 3) developed in 30 patients, 

was least frequent among those who received both primary and secondary RT (9%) and 

most frequent among those who received primary but not secondary RT (22%). Local 

re-recurrence overall was more frequent for those treated by re-BCS than by mastectomy 

(16% vs 3%, p=0.001) but at a median follow up post-IBTR of 7 years for mastectomy and 

7.7 years for re-BCS (Table 4), there were no differences between mastectomy and re-BCS 

in either breast cancer specific (Fig 1, p=0.59) or overall survival (Fig 2, p=0.27). Three 

patients died of breast cancer, 2 after mastectomy and 1 after re-BCS.

Discussion

Mastectomy is still considered to be standard treatment for patients with IBTR after BCS/RT 

for both invasive and in-situ breast cancer, based largely on concerns about a) the risk of 

re-RT (“you can’t radiate the breast a second time”) and b) an incremental risk of distant 

disease posed by local re-recurrence. In fact, a growing body of data support re-BCS and 

re-RT following IBTR.

Regarding re-BCS, a recent systematic review and meta-analysis by Tollan et.al.11 

comprising 42 observational studies (1988–2021) of re-BCS following BCS - 24 for 

invasive cancer, 17 for both invasive and DCIS, and 1 for DCIS only - observes summary 

rates of re-recurrence for mastectomy vs re-BCS/RT vs re-BCS alone of 10%, 10% and 

16% respectively, suggesting a benefit for adjuvant RT following re-BCS. OS at 5 years 

favored re-BCS (87% vs 80%), almost certainly reflecting more favorable biology and 

case selection. In a separate meta-analysis by Mo et.al.12 of 15 studies (1988–2019) local 

recurrence was more frequent for re-BCT vs mastectomy and more frequent for re-BCS 
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vs re-BCS/RT. Of note, the included studies are limited by retrospective design and small 

size, with variation in tumor characteristics, case selection and treatment, all evolving over 

time. The most persuasive is the large multicenter study of Hannoun-Levi et.al.13; among 

1327 patients with IBTR (1995–2007), they observed comparable outcomes for mastectomy 

(n=377) vs re-BCS/interstitial brachytherapy (n=377), propensity matched on age, DFI and 

tumor characteristics. In our own study of re-BCS vs mastectomy for IBTR14 we observed 

higher rates of re-recurrence for re-BCS vs mastectomy (13% vs 2%) but comparable BCSS 

and OS at a median of 10.7 yrs after initial treatment and 6.4 years after IBTR. The most 

significant limitations of that study included selection for re-BCS of patients with older age 

(66 vs 53) and longer DFI (5.8 vs 2.7 years), as well as the inclusion of patients initially 

treated for DCIS or invasive cancer. In the present study we aimed to focus on those initially 

treated for DCIS, a group a) in which survival following IBTR should be excellent and b) for 

whom there are very few reports of management or outcome following IBTR.

Regarding RT, any IBTR patient initially treated with BCS alone, a group which comprised 

46% of our DCIS patients (typically those with older age and small low-grade lesions)7 can 

be treated conventionally with whole- or partial-breast RT following re-BCS. Regarding re-

RT in IBTR patients initially treated with BCS/whole breast RT (WBRT), a comprehensive 

review of 10 studies15 (largely using interstitial brachytherapy) observed re-recurrence in 0–

26%, grade III/IV toxicity in 0–11%, and good/excellent results in 53–100% of patients. The 

results of the more recent prospective NRG/RTOG 1014 trial are particularly promising16: 

among 58 IBTR patients initially treated with BCS/WBRT and having partial breast RT 

(PBI) after re-BCS, the rate of 5 year local recurrence was 5%, and toxicity was minimal 

(grade III in 4 patients and grade IV in none), results which open the way to wider use of 

re-RT, and have paralleled our own favorable experience with re-RT17.

Few studies have reported on management of IBTR following BCS for DCIS. In the 

1998 report of the randomized NSABP B-17 trial18, for the 28% of patients with IBTR 

after BCS alone and for the 12% with IBTR after BCS/RT, about half were treated with 

re-BCS and among a total of 72 IBTR patients treated by re-BCT there was a single 

breast cancer death (in a patient initially treated with BCS/RT). In a non-randomized 2002 

multicenter study of BCS vs BCS/RT for DCIS19, IBTR occurred in 48% of patients after 

BCS and 17% after BCS/RT, of which 42% and 26% respectively had re-BCS. Among a 

total of 39 IBTR patients treated by re-BCS, 18 (46%) developed re-recurrence. In 2005 

Solin et.al.20 reported on 90 patients with IBTR following BCT/RT for DCIS; 10 year 

cause-specific survival - unrelated to the operation performed – was 95%. Finally, Li et.al.21 

using SEER data, identified 5344 patients with IBTR following BCS for DCIS, 66% treated 

with mastectomy and 34% with re-BCS, and after adjustment for confounders found no 

differences in survival.

The results of our own study are consistent with all of the above. Our earlier studies have 

confirmed lower rates of IBTR for BCS/RT vs BCS alone as initial treatment for DCIS, but 

suggest that there is a low-risk group for whom RT may not be required, in that 46% of 

our DCIS patients initially treated with BCS did not receive RT7. Our current data confirm 

that for IBTR treated by re-BCS vs mastectomy the rate of subsequent re-recurrence was 

higher, 16% vs 3%, but that BCSS and OS at 5 years were unaffected. Our results also 
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suggest a benefit from re-RT in IBTR patients treated with re-BCS (Table 3) and confirm 

excellent survival despite many patients having had neither primary nor secondary RT (34% 

of mastectomy and 41% of re-BCS patients, Table 2). A trend toward greater all-cause 

mortality with re-BCS (Table 4) is consistent with preferential selection for re-BCS of 

older patients (Table 1), and a trend toward more distant recurrences following mastectomy 

suggests less favorable biology (Table 4).

Our study has some limitations. First, isolated IBTR at a first event represents a favorable 

subset of all patients with local recurrence - by excluding those with regional node or 

distant metastases, good outcomes are not surprising. Second, the number of re-BCS patients 

developing re-recurrence (Table 3) is small, suggesting but not proving a benefit from 

re-BCS/RT. Third, the 7.4 year median follow up post-IBTR is relatively short - for invasive 

cancer 15 years of follow up were required to establish a modest survival benefit from a 

reduction in local recurrence at 5 years22. It is reassuring that for DCIS the 13–20 year 

results of the 4 RCTs3–6 confirm a very low rate of breast-cancer specific mortality. Fourth, 

despite a favorable experience with re-RT17, we lack validated surgeon and patient-reported 

comparative outcome data. Finally, lacking fixed criteria, the choice of mastectomy vs 

re-BCS represents a composite of surgeons’ and patients’ values and preferences, taking into 

account age, disease-free interval, size and biologic characteristics of the IBTR; individual 

thresholds for surgeons recommending and for patients choosing between mastectomy and 

re-BCS may have varied.

In conclusion, our comparison of mastectomy vs re-BCS as treatment for IBTR following 

BCS for DCIS demonstrates a higher rate of local re-recurrence following re-BCS (16% 

vs 3%) but very low breast cancer mortality and no differences in BCSS and OS. Our 

results support wider consideration of re-BCS in this setting, and suggest further study of the 

relationship between secondary RT and the rate of third breast events.
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Synopsis:

For women with ipsilateral breast tumor recurrence following breast conserving surgery 

(BCS) for ductal carcinoma in situ (DCIS) we found a higher rate of local re-recurrence 

with re-BCS compared to mastectomy but no difference in other oncologic outcomes.
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Figure 1. 
Comparison of breast cancer specific survival for mastectomy vs re-conservation
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Figure 2. 
Comparison of overall survival for mastectomy vs re-conservation
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Table 1
Clinical characteristics

Clinical characteristics by treatment of initial DCIS

Mastectomy
n = 197
# (%)

Re-conservation
n = 186
# (%)

p value

Age 51 (45–61) 59 (48–68) <0.001

Necrosis 132 (74%) 105 (59%) 0.004

Comedo 68 (38%) 36 (20%) <0.001

RT 121 (61%) 39 (21%) <0.001

ET 22 (11%) 9 (5%) 0.023

Clinical characteristics by treatment of IBTR

DFI 4.5 (2.2–8.0) 4.9 (2.5–10.2) 0.3

Invasive 97 (51%) 80 (43%)
p=0.2

In situ 94 (49%) 104 (57%)

RT for IBTR 17 (9%) 82 (44%) <0.001

ET for IBTR 65 (43%) 61 (39%) 0.5

RT = radiotherapy, ET = endocrine therapy, IBTR = ipsilateral breast tumor recurrence, DFI = disease free interval
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Table 2
Usage of primary and secondary RT for mastectomy vs re-conservation

Usage of RT Mastectomy
n = 197

Re-conservation
n = 186 p value

Primary RT only 112 (57%) 28 (15%)

p<0.001
Secondary RT only 8 (4%) 71 (38%)

Primary and Secondary RT 9 (5%) 11 (6%)

Neither 68 (34%) 76 (41%)

RT = radiotherapy
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Table 3
Local re-recurrence after re-conservation by usage of RT

Primary RT X Secondary RT Secondary RT

Yes No

Primary RT Yes 1/11 (9%) 6/27 (22%)

No 12/71 (17%) 11/77 (14%)

RT = radiotherapy
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Table 4
Third events post treatment for local-only IBTR

Event Mastectomy
n=197

Re-conservation
n=186

Median follow up post-IBTR 7 years 7.7 years

DFI from IBTR to re-recurrence 3.1 yrs 4.7 yrs (p=0.5)

Local re-recurrence 6/197 (3%) 30/186 (16%) (p=0.001)

Regional recurrence 0 0

Distant recurrence 7/197 (3.5%) 2/186 (1%)

Death from any cause 43/197 (22%) 57/186 (31%)

Death from breast cancer 2/197 (1%) 1/186 (0.5%)

IBTR = ipsilateral breast tumor recurrence, DFI = disease free interval
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