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Abstract

Objectives There are limited data on the outcomes of

patients treated with repeat lumpectomy at the time of

ipsilateral breast tumor recurrence (IBTR). Especially, the

impact of radiotherapy (RT) on a second IBTR is unknown.

Methods We retrospectively analyzed 143 patients from

8 institutions in Japan who underwent repeat lumpectomy

after IBTR. The risk factors of a second IBTR were

assessed.

Results The median follow-up period was 4.8 years. The

5-year second IBTR-free survival rate was 80.7 %. There

was a significant difference in the second IBTR-free sur-

vival rate according to RT (p = 0.0003, log-rank test). The

5-year second IBTR-free survival rates for patients who

received RT after initial surgery, RT after salvage surgery,

and no RT were 78.0, 93.5, and 52.7 %, respectively.

Multivariate analysis revealed that RT was a significantly

independent predictive factor of second IBTR-free

survival.

Conclusion Repeat lumpectomy plus RT is a reasonable

option in patients who did not undergo RT at the initial

surgery. In contrast, caution is needed when RT is omitted

in patients who have undergone repeat lumpectomy.

Keywords Breast cancer � Breast-conserving surgery �
Ipsilateral breast tumor recurrence � Repeat lumpectomy

Introduction

Mastectomy has long been regarded as the standard of care

for ipsilateral breast tumor recurrence (IBTR) after breast-

conserving surgery [1], although many women with breast
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cancer recurrence previously treated with breast-conserv-

ing surgery desire repeat lumpectomies.

At present, there are limited data on the outcomes of

patients treated with repeat lumpectomy at the time of

IBTR [2–7]. Most of the available data on the outcomes of

patients treated with repeat lumpectomy are those of

patients treated with initial breast-conserving surgery fol-

lowed by radiotherapy (RT) [2–6]. On the other hand, there

is little information on the outcomes of repeat lumpectomy

for patients treated with initial breast-conserving surgery

without RT. Despite the robust benefits of RT for local

control, a recent study suggested the underutilization of RT

among patients treated with initial breast-conserving sur-

gery [8]. Data from the Surveillance, Epidemiology, and

End Results registry indicate that the omission of RT

increased significantly from 1992 (15.5 %) to 2007 (25 %)

[8]. Therefore, it is clinically useful to verify the risk of

second IBTR according to RT (i.e., RT after initial surgery,

RT after salvage surgery, or no RT).

This study investigated the risk factors of second IBTR

after repeat lumpectomy using data from a multi-institu-

tional series, focusing on RT.

Patients and methods

A total of 271 consecutive patients with histologically

confirmed IBTR without distant metastases who underwent

definitive surgery for IBTR between 1989 and 2008 were

registered from 8 institutions in Japan. This retrospective

study was approved by each institutional review board.

Inclusion criteria were: (1) patients who underwent breast-

conserving and axillary surgery (sentinel lymph node

biopsy was only allowed if these nodes had no metastases);

(2) patients in whom IBTR was confirmed histologically;

(3) patients who underwent definitive surgery for IBTR

before 2008. Exclusion criteria were the following: (1)

synchronous (defined as occurring within 3 months)

metastases; (2) bilateral breast cancer patients; (3) prior

malignancy other than breast cancer; (4) patients with

tumors located in the skin or muscle only, without asso-

ciated parenchymal disease.

Of the 271 patients, as salvage surgery, mastectomy of

the conserved breast was performed in 122 patients and

repeat lumpectomy was performed in 149 patients. Of these

149 patients, 6 patients were excluded from this analysis

for reasons as follows: unavailable data for radiotherapy

for the ipsilateral breast (n = 3), and unavailable data for

second IBTR (n = 3). Finally, 143 patients who underwent

repeat lumpectomy were included in this analysis. Patients

and tumor characteristics examined are listed in Table 1.

Numbers of patients who received RT after the initial

surgery, RT after salvage surgery, and no RT were 69, 55,

and 19, respectively. One patient received RT both after the

initial and salvage surgery, and this patient was included in

the RT after salvage surgery group. A patient flowchart is

shown in Fig. 1.

Family history was defined as positive when first-degree

relatives had been diagnosed with breast cancer. For breast-

conserving surgery, the margin was regarded as positive

when an invasive or noninvasive component was present at

the cut margin. Estrogen receptor (ER) status was

Fig. 1 Patient flowchart
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Table 1 Patient characteristics (n = 143)

Characteristics All (n = 143) Patient groups according to RT p value

After initial surgery (n = 69) After salvage surgerya (n = 55) No RT (n = 19)

No. of patients (%) No. of patients (%) No. of patients (%) No. of patients (%)

Age at initial diagnosis

\40 37 (26) 19 (28) 15 (27) 3 (16) 0.5591

C40 106 (74) 50 (73) 40 (73) 16 (84)

Age at IBTR

\40 19 (13) 8 (12) 8 (15) 3 (16) 0.8393

C40 124 (87) 61 (88) 47 (86) 16 (84)

Family history

No 100 (70) 46 (67) 38 (69) 16 (84) 0.4701

Yes 14 (10) 9 (13) 5 (9) 0 (0)

Unknown 29 (20) 14 (20) 12 (22) 3 (16)

Time interval from initial surgery to IBTR (years)

B2 33 (23) 15 (22) 12 (22) 6 (32) 0.6401

[2 110 (77) 54 (78) 43 (78) 13 (68)

Tumor location

Same quadrant 96 (67) 45 (65) 38 (69) 13 (68) 0.5807

Different quadrant 39 (27) 18 (26) 15 (27) 6 (32)

Unknown 8 (6) 6 (9) 2 (4) 0 (0)

Tumor size of IBTR

B20 mm 124 (87) 63 (91) 47 (86) 14 (74) 0.0128

[20 mm 10 (7) 6 (9) 3 (6) 1 (5)

Unknown 9 (6) 0 (0) 5 (9) 4 (21)

Lymphovascular invasion of IBTR

No 77 (54) 43 (62) 25 (46) 9 (47) 0.1629

Yes 44 (31) 20 (29) 17 (31) 7 (37)

Unknown 22 (15) 6 (9) 13 (24) 3 (16)

Histologic grade of IBTR

1 33 (23) 17 (25) 9 (16) 7 (37) 0.1428

2 36 (25) 16 (23) 16 (29) 4 (21)

3 44 (31) 26 (38) 13 (24) 5 (26)

Unknown 30 (21) 10 (15) 17 (31) 3 (16)

Margin of IBTR

Negative 123 (86) 58 (84) 49 (89) 16 (84) 0.7901

Positive 10 (7) 5 (7) 4 (7) 1 (5)

Unknown 10 (7) 6 (9) 2 (4) 2 (11)

ER of IBTR

Negative 50 (35) 29 (42) 12 (22) 9 (47) 0.1320

Positive 86 (60) 37 (54) 40 (73) 9 (47)

Unknown 7 (5) 3 (4) 3 (6) 1 (5)

HER2 of IBTR

Negative 100 (70) 48 (70) 37 (67) 15 (79) 0.4939

Positive 25 (18) 14 (20) 8 (15) 3 (16)

Unknown 18 (13) 7 (10) 10 (18) 1 (5)

Ki-67 index of IBTR

\20 68 (48) 31 (45) 24 (44) 13 (68) 0.4194

C20 47 (33) 24 (35) 19 (35) 4 (21)

Unknown 28 (20) 14 (20) 12 (22) 2 (11)
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determined by immunohistochemistry, and tumors with

10 % or more positively stained tumor cells were classified

as positive for ER. HER2 status was considered positive if

immunohistochemistry was 3? or fluorescence in situ

hybridization (her-2/neu to chromosome 17 ratio) was[2.0.

Both ER and HER2 status was evaluated by each institution.

Proliferation activity was assessed by immunostaining with

the Ki-67 antibody (Dako). The Ki-67 index was centrally

evaluated by one pathologist (N.A.), from whom all patient

data were masked. The proportion of proliferating cells was

determined by counting at least 500 tumor cells. Breast

cancer subtypes were modified by the criteria recently

recommended by the St. Gallen panelists [9]: triple-nega-

tive (ER- and HER2-negative), HER2 (HER2-positive and

ER-negative), luminal-A (ER-positive, Ki-67-low, and

HER2-negative), and luminal-B (ER-positive and Ki-67-

high or HER2-positive or both). In this study, the cut-off

value of the Ki-67 index was defined as 20 % (the median

value of prior studies by Nishimura et al. [10]).

The association of RT with various clinicopathological

factors was assessed using a Chi-square test.

Patients received a physical examination every 3–6 months

for 5 years after salvage surgery and annually thereafter.

Mammograms were performed annually after salvage surgery.

Second IBTR-free survival was calculated from the first

IBTR to any local recurrence in the ipsilateral breast. Local

recurrences were counted as events only when they were the

first sites of failure or occurred concurrently with regional

or distant metastasis. In the calculation of second IBTR-free

survival, occurrences of regional or distant metastases,

contralateral breast cancer, other second primary cancers,

being alive without second IBTR, and deaths without evi-

dence of recurrence were treated as censoring events.

Distant disease-free survival (DDFS) was defined as the

period from the date of surgery for IBTR to the date of

appearance of distant metastases.

Second IBTR-free survival and DDFS curves were

calculated employing the Kaplan–Meier method. The log-

rank test was used to evaluate the differences in second

IBTR-free survival among the various patient subgroups.

Multivariate analyses for second IBTR-free survival were

performed using the Cox proportional hazards model. All

of the statistical tests and p values were two-tailed, and

p values of \0.05 were considered significant.

Results

Within a median follow-up period of 4.8 years (range

0.2–16.7 years), 29 of 143 patients (20.3 %) experienced a

second IBTR. The 5-year second IBTR-free survival rates

were 80.7 %.

Table 1 continued

Characteristics All (n = 143) Patient groups according to RT p value

After initial surgery (n = 69) After salvage surgerya (n = 55) No RT (n = 19)

No. of patients (%) No. of patients (%) No. of patients (%) No. of patients (%)

Breast cancer subtype of IBTR

Luminal-A 41 (29) 17 (25) 17 (31) 7 (37) 0.0787

Luminal-B 27 (19) 12 (17) 13 (24) 2 (11)

Triple-negative 30 (21) 16 (23) 7 (13) 7 (37)

HER2 17 (12) 12 (17) 3 (6) 2 (11)

Unknown 28 (20) 12 (17) 15 (27) 1 (5)

Hormone therapy after salvage surgery

No 46 (32) 26 (38) 13 (24) 7 (37) 0.2372

Yes 95 (66) 41 (59) 42 (76) 12 (63)

Unknown 2 (1) 2 (3) 0 (0) 0 (0)

Chemotherapy after salvage surgery

No 120 (84) 53 (77) 50 (91) 17 (90) 0.2177

Yes 21 (15) 15 (22) 4 (7) 2 (11)

Unknown 2 (1) 1 (1) 1 (2) 0 (0)

Trastuzumab after salvage surgeryb

No 19 (76) 8 (57) 8 (100) 3 (100) 0.0450

Yes 6 (24) 6 (43) 0 (0) 0 (0)

IBTR ipsilateral breast tumor recurrence, RT radiotherapy, ER estrogen receptor
a Including one patient who received RT after both initial and IBTR surgery
b Including only patients with HER2-positive tumors at IBTR
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Patient characteristics according to RT are shown in

Table 1. There were significant differences in the tumor

size of IBTR and use of trastuzumab after salvage surgery

according to RT (p = 0.0128 and 0.0450, respectively,

Chi-square test).

The 5-year second IBTR-free survival rates according to

the various clinicopathological parameters are shown in

Table 2. There was a significant difference in the second

IBTR-free survival rate according to RT (p = 0.0003, log-

rank test). The 5-year second IBTR-free survival rates for

patients who received RT after the initial surgery, RT after

salvage surgery, and no RT were 78.0, 93.5, and 52.7 %,

respectively (Fig. 2). Multivariate analysis including the

age at IBTR, RT, time interval from initial surgery to

IBTR, margin of IBTR, ER status of IBTR, hormone

therapy after salvage surgery, and chemotherapy after

salvage surgery showed that age at IBTR, RT, margin of

IBTR, and hormone therapy after salvage surgery were

significantly independent predictive factors of second

IBTR-free survival (p = 0.0026, Table 3). Furthermore, to

adjust the differences in patient characteristics between 3

groups according to RT, we added the tumor size of IBTR

to this multivariate analysis, and significance persisted

(p = 0.0070). Because all patients with HER2-positive

tumors who received RT after salvage surgery or no RT did

not receive trastuzumab after salvage surgery, odds cal-

culation of the use of trastuzumab after salvage surgery

could be unstable. Therefore, we could not add the use of

trastuzumab after salvage surgery to this multivariate

analysis.

We also analyzed the period from the date of initial

surgery to the date of appearance of second IBTR

according to RT. There was also a significant difference

according to RT (p = 0.0079, log-rank test).

Table 2 Five-year second IBTR-free survival rates according to

various clinicopathological factors

Characteristics 5-year second IBTR-free survival

(%)

p value

Age at initial diagnosis

\40 71.4 0.1516

C40 83.8

Age at IBTR

\40 59.6 0.0247

C40 83.6

Family history

No 81.5 0.7406

Yes 83.9

RT

After initial surgery 78.0 0.0003

After salvage

surgerya
93.5

No RT 52.7

Time interval from initial surgery to IBTR (years)

B2 68.2 0.0333

[2 84.0

Tumor location

Same quadrant 83.6 0.3807

Different quadrant 73.8

Tumor size of IBTR (mm)

B20 82.6 0.7761

[20 80.0

Lymphovascular invasion of IBTR

No 84.2 0.3962

Yes 76.2

Histologic grade of IBTR

1 78.8 0.9602

2 85.3

3 81.3

Margin of IBTR

Negative 81.7 0.0598

Positive 60.0

ER of IBTR

Negative 69.9 0.0268

Positive 86.0

HER2 of IBTR

Negative 80.2 0.4405

Positive 73.9

Ki-67 index of IBTR

\20 79.7 0.7725

C20 79.6

Breast cancer subtype of IBTR

Luminal-A 81.9 0.1456

Luminal-B 87.7

Triple-negative 65.6

HER2 73.7

Table 2 continued

Characteristics 5-year second IBTR-free survival

(%)

p value

Hormone therapy after salvage surgery

No 67.8 0.0022

Yes 87.5

Chemotherapy after salvage surgery

No 83.9 0.0347

Yes 66.3

Trastuzumab after salvage surgeryb

No 76.7 0.4940

Yes 66.7

IBTR ipsilateral breast tumor recurrence, RT radiotherapy, ER estro-

gen receptor
a Including one patient who received RT after both initial and IBTR

surgery
b Including only patients with HER2-positive tumors at IBTR
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The 5-year DDFS rates after IBTR were 78.5 %. There

were no differences in DDFS after IBTR according to RT

(p = 0.6241, log-rank test). Five-year DDFS rates for

patients who received RT after the initial surgery, RT after

salvage surgery, and no RT were 76.4, 77.9, and 88.8 %,

respectively.

Discussion

Our analyses revealed that the omission of RT after repeat

lumpectomy was an independent risk factor of second

IBTR after repeat lumpectomy. To date, little information

exists regarding the impact of RT on the risk of second

IBTR after repeat lumpectomy. One report from a single

institute [7] showed no association of RT with second

IBTR rates after repeat lumpectomy. The different findings

may result from a small sample size (n = 78). Our results

suggested that the omission of RT after repeat lumpectomy

resulted in unacceptably high second IBTR rates in cases of

RT absence after the initial breast-conserving surgery.

Therefore, caution is needed when RT is omitted in

patients who have undergone repeat lumpectomy.

Although 5-year second IBTR-free survival for patients

treated with RT after the initial breast-conserving surgery

(78.0 %) was inferior to that for RT after salvage surgery

(93.5 %) and unacceptable, RT after the initial breast-

conserving surgery might also suppress the second IBTR,

because it achieved apparently better outcomes than no RT

(52.7 %). It is speculated that RT after initial breast-con-

serving surgery eradicated subclinical diseases left behind,

at least to some degree.

One could assume that there were no differences in the

periods from the date of initial surgery to the date of

appearance of second IBTR according to RT because the

time interval from initial surgery to IBTR might be shorter

in patients who did not receive RT after initial surgery than

in those who did. However, in this study, there was no

difference in the time interval from initial surgery to IBTR

according to RT. Furthermore, there was also a significant

Fig. 2 Second IBTR-free survival rates of breast cancer patients according to RT

Table 3 Multivariate analyses of predictors for second IBTR after repeat lumpectomy

Characteristics Variables Hazard ratio 95 % CI p value

Age at IBTR C40 vs. \40 3.788 1.374–10.417 0.0101

RT 0.0026

After salvage surgery vs. after initial surgery 5.193 1.430–18.857 0.0123

After salvage surgery vs. no RT 12.409 2.959–52.035 0.0006

Time interval from initial surgery to IBTR [2 vs. B2 years 1.660 0.580–4.746 0.3446

Margin of IBTR Negative vs. positive 3.984 1.229–12.821 0.0212

ER of IBTR Positive vs. negative 1.326 0.424–4.149 0.6276

Hormone therapy after salvage surgery Yes vs. no 3.479 1.147–10.546 0.0276

Chemotherapy after salvage surgery No vs. yes 1.222 0.411–3.637 0.7186

IBTR ipsilateral breast tumor recurrence, RT radiotherapy, ER estrogen receptor, CI confidence interval
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difference in the period from the date of initial surgery to

the date of appearance of second IBTR according to RT.

Therefore, the assumption that there were no differences in

the periods from the date of initial surgery to the date of

appearance of second IBTR according to RT is not correct.

In this study, second-IBTR rate after repeat lumpectomy

plus RT was acceptably low. However, our results do not

indicate that RT after initial breast-conserving surgery can

be omitted because RT after initial breast-conserving sur-

gery not only substantially reduces the risk of recurrence

but also moderately reduces the risk of death from breast

cancer [11].

In our study, the age at IBTR, margin of IBTR, and

hormone therapy after salvage surgery were also signifi-

cantly independent predictive factors of second IBTR-free

survival. Kurtz et al. [2] reported their experiences

involving 50 patients who underwent repeat lumpectomy

after IBTR, and reported that late recurrence with a nega-

tive surgical resection margin predicted more favorable

local control after IBTR. This result was compatible with

ours. Age and hormone therapy are both well-known risk

factors of IBTR after initial breast-conserving surgery.

Recently, the breast cancer subtype has become known

to be useful in estimating the risk of not only distant [12,

13] but also locoregional recurrences [14–16]. Our previ-

ous analysis suggested that the breast cancer subtype, as

approximated by ER, HER2, and Ki-67 of IBTR, was

associated with distant recurrence in patients with IBTR,

which was reported elsewhere [17]. However, no associa-

tion of the breast cancer subtype with second IBTR was

observed in this study. To our knowledge, there has been

no report regarding the role of the breast cancer subtype in

second IBTR after repeat lumpectomy.

In conclusion, the omission of RT after repeat lumpec-

tomy was an independent risk factor of second IBTR after

repeat lumpectomy. Caution is needed when RT is omitted

in patients who have undergone repeat lumpectomy. In

contrast, repeat lumpectomy plus RT is a reasonable option

in patients who did not undergo RT at the initial surgery.
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