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Abstract

Purpose Often breast cancer can be treated by breast-

conserving surgery (BCS), after which 10 % locoregional

recurrences (LRR) occur within 10 years. After BCS

mastectomy is recommended at first LRR, although another

BCS could be possible. Changes in clinical parameters and

in tumor biology from primary breast cancer to first and

multiple LRR are described and correlated with further

LRR and overall survival (OS).

Methods 380 patients with C1 B3 LRR (1997–2007)

were evaluated retrospectively and followed until 5/2009.

Patients’ age, tumor size, nodal involvement, distant

metastases, histological subtype, hormone receptor (HR)

and Her-2/neu status were assessed. LRR therapy options

were evaluated.

Results 247 patients had one LRR (94 two and 39 three).

Mean OS was 10.1 years. Number of LRR was not corre-

lated with OS. Positive HR status was significantly corre-

lated with longer OS. Patients, who changed from

primarily ER negative to positive at first LRR had a sig-

nificantly longer OS compared to those, who remained or

changed to ER negative (p\ 0.01). Tumor size and grad-

ing correlated inversely with OS (both: p\ 0.001). BCS at

first LRR correlated with a significantly better OS than

mastectomy (p\ 0.001). LRR cases with chemotherapy

had a shorter OS. Irradiation and/or endocrine therapy after

LRR were not correlated with OS.

Conclusions Patients with positive HR status had the best

survival data. HR should always be determined. In positive

cases, endocrine therapy is recommended. As clinical data

are good, BCS at first LRR can be suggested for more

patients.

Keywords Breast cancer � Locoregional recurrence �
Relapse � Predictive factor � Breast conserving surgery

Introduction

Breast cancer is the most common malignancy in women.

One in eight to ten women is affected throughout her life.

The median age of first diagnosis is 65 years [1]. Often

breast-conserving therapy is standard of care in the western

world. It combines breast-conserving surgery (BCS) fol-

lowed by irradiation of the breast. Today, approximately

70 % of patients with primary breast cancer can be treated

breast conserving [2].

After breast-conserving therapy approximately 10 % of

patients suffer from locoregional recurrence (LRR) of

breast cancer within 10 years, after mastectomy the
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number of recurrences is 4 %. If the tumor reappears in the

ipsilateral breast or chest wall it is called a local recurrence,

if it is localized in the axilla, supra-/infraclavicular lymph

nodes or along the mammaria interna lymph nodes it is

defined as regional recurrence [3, 4]. 5-year survival is

65 % for patients with a relapse after breast-conserving

therapy and 50 % after mastectomy. In case of recurrence

20 % of patients have already developed distant metastases

[4–6].

Several risk factors at the time of first diagnosis of the

primary tumor are known for a later recurrence. These are

especially young age, non-in sano resection of the tumor,

negative hormone receptor status, poorly differentiated

tumors, tumor size ([2 cm), and affected lymph nodes [7,

8]. Omission of endocrine therapy in case of positive

hormone receptors or the lack of radiation after BCS is also

contributing factors for relapse [7]. In case of a locore-

gional recurrence (LRR) tumor size, multifocality and

tumor localization influence the risk of another relapse [9].

Treatment of LRR is similar to first-line therapy; cor-

responding guidelines have been developed by the German

‘‘Arbeitsgemeinschaft Gynäkologische Onkologie

(AGO)’’. After initial breast-conserving therapy the rec-

ommended surgical therapy at LRR is mastectomy, most

likely achieving the goal of R0-resection. If tumor-free

margins are likely to be gained by another breast-con-

serving approach, this option can be chosen, too. In this

setting a sentinel lymph node biopsy can be performed

again, if the patient appears clinically free of metastases.

Alternatively, an axillary dissection should be conducted in

case of clinically positive lymph nodes. If primary surgery

was mastectomy, R0-resection is intended [9–11].

For further local treatment a radiation therapy of the

whole breast is recommended after re-BCS, if no adjuvant

irradiation has been done at first diagnosis. Otherwise, a

different form of irradiation, a partial breast irradiation, can

be performed. If mastectomy was performed at relapse,

chest wall radiation can be discussed. In case of chest wall

resection after mastectomy local radiation is reasonable, if

no radiation has been done in the first place [12].

For systemic therapy in the situation of recurrence the

preferential option is endocrine therapy for hormone

receptor-positive tumors. Otherwise, especially in case of

receptor-negative tumors, chemotherapy is recommended,

combined with Her2-neu targeting agents if indicated [13].

In this study, we followed the course of disease of breast

cancer patients with one or more LRR. Changes in clinical

parameters and in tumor biology from primary breast

cancer to first and multiple LRR are described. Predictive

factors at first recurrence for further LRR, tumor burden at

last follow-up and for breast cancer-related death were

investigated and therapy options at first LRR were evalu-

ated. As surgical strategies after first LRR had been

diverse, we examine potential differences between mas-

tectomy and a second breast conserving approach in

regards to further course of disease and overall survival.

Methods

The present study is based on a retrospective analysis of

medical records of a major Breast Unit at a University

Hospital in Germany. All 380 patients with at least one

event of recurrence of breast cancer between 01.01.1997

and 31.12.2007 were enrolled in the study. As in some

cases multiple recurrences occurred, a total of 552 cases

were analyzed. The patients were followed up until May

2009.

The data assessed for each patient are based on a

patient’s enquiry as well as on saved medical records. Age

at diagnosis, tumor size, nodal involvement, distant

metastases, histological subtype, hormone- und Her2-neu

receptor status, therapies conducted and time to recurrence

were assessed. This information was determined for all

primary tumors and each case of recurrence. Patients with

up to three recurrences were considered for the trial.

This study was approved by the local Review Board

(AZ# D450/10). All patients gave their written informed

consent for this study participation.

Ordinally and nominally scaled values were displayed in

absolute and percent frequencies. Two of each of these

values were compared in contingency tables and tested for

dependence or correlation using the Chi-square test. If the

expected frequencies turned out to be too small, the exact

test according to Fisher was used. Odds ratios were cal-

culated to quantify the effect of influencing factors.

Overall survival was analysed by the method of Kaplan–

Meier and log rank statistics. The tests were performed two

sided with a significance level of 5 %. An alpha adjustment

for multiple testing was not applied, and the results were

interpreted accordingly in an exploratory way. Statistical

calculations were done with SPSS Statistics 22 (SPSS Inc.

an IBM Company, Chicago, IL).

Results

Patient characteristics

We investigated the course of disease of 380 patients aged

25–91 years with a median age of 54 years at first diag-

nosis. All of the patients had at least one recurrence of

breast cancer. For 247 (65.0 %) patients this first relapse

was the only one during the time of observation (35 years),

94 (24.7 %) suffered a second relapse and 39 (10.3 %)

sustained a third. Patients and tumor characteristics at
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primary diagnosis and each case of recurrence are sum-

marized in Table 1. Furthermore, we displayed the applied

therapies at different stages of disease (Table 1).

Follow-up data were available for 359 patients. Out of

these patients, 260 (72.4 %) patients were still alive at last

contact and 99 (27.6 %) have died. The mean overall

Table 1 Description or tumor

characteristics and therapy at

different stages of breast cancer

disease

ER estrogen receptor, PR

progesterone receptor, BCS

breast conserving surgery

Initial diagnosis

n (%)

First recurrence

n (%)

Second recurrence

n (%)

Third recurrence

n (%)

Tumor size

T1 159 (48.2) 137 (57.5) 33 (58.9) 6 (60.0)

T2 94 (28.5) 40 (16.8) 7 (12.5) 0 (0.0)

T3 13 (3.9) 11 (4.6) 1 (1.8) 1 (10.0)

T4 17 (5.2) 12 (5.0) 8 (14.3) 3 (30.0)

Nodal status

Positive 115 (34.7) 43 (36.4) 13 (54.2) 3 (100.0)

Negative 216 (65.3) 75 (63.6) 11 (45.8) 0 (0.0)

Distant metastasis

Yes 7 (98.2) 53 (14.4) 36 (28.3) 12 (30.8)

No 373 (1.8) 316 (85.6) 91 (71.7) 27 (69.2)

Grading

G1 13 (5.1) 9 (3.2) 2 (2.0) 0 (0.0)

G2 150 (59.1) 198 (70.0) 69 (69.7) 19 (86.4)

G3 91 (35.8) 76 (26.9) 28 (28.3) 3 (13.6)

Histological subtype

Ductal 233 (71.0) 240 (70.8) 79 (68.7) 26 (78.8)

Lobular 41 (12.5) 45 (13.3) 22 (19.1) 7 (21.2)

Others 54 (16.4) 54 (15.9) 14 (12.2) 0 (0.0)

ER status

Positive 156 (67.5) 206 (70.5) 70 (75.3) 22 (73.3)

Negative 75 (32.5) 86 (29.5) 23 (24.7) 8 (26.7)

PR status

Positive 136 (58.6) 165 (56.5) 52 (55.9) 18 (60.0)

Negative 96 (41.1) 127 (43.5) 41 (44.1) 12 (40.0)

Her2-neu status

Positive 13 (35.1) 74 (46.3) 25 (37.3) 8 (42.1)

Negative 24 (64.9) 86 (53.8) 42 (62.7) 11 (57.9)

Surgery

BCS 247 (65.0 %) 84 (22.2) 11 (8.4) 0 (0.0)

Mastectomy 133 (35.0 %) 152 (40.1) 38 (29.0) 6 (15.8)

Chest wall revision 0 (0.0) 100 (26.4) 61 (46.6) 26 (68.4)

Radiation

Yes 224 (64.9) 126 (35.3) 53 (42.4) 14 (37.8)

No 121 (35.1) 231 (64.7) 72 (57.6) 23 (62.2)

Chemotherapy

Yes 130 (37.5) 51 (14.4) 22 (17.7) 11 (30.6)

No 217 (62.5) 302 (85.6) 102 (82.3) 25 (69.4)

Endocrine therapy

Yes 115 (33.5) 147 (42.1) 55 (45.1) 22 (66.7)

No 228 (66.5) 202 (57.9) 67 (54.9) 11 (33.3)

Trastuzumab

Yes 2 (0.5) 12 (3.3) 4 (3.2) 4 (11.4)

No 378 (99.5) 350 (96.7) 121 (96.8) 31 (88.6)
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survival time was 10.1 years. From the patients, who died

over the course of disease, 59 suffered from one recur-

rence, 28 patients had a second one and 12 patients

relapsed for a third time. Time from first diagnosis to first

LRR was 5.7 years, from first diagnosis to second LRR

9.2 years and to third relapse 10.4 years. A significant

correlation between the number of relapses and overall

survival could not be shown (p[ 0.05).

Change of hormone receptor status over the course

of disease

Exemplarily for the tumor features and their development

over the course of disease, we took a distinct look at the

change of hormone receptor status from first diagnosis to

third relapse. A slight increase of estrogen receptor (ER)-

positive tumors was observed. Initially 156 (67.5 %)

patients had a positive ER expression, whereas 75 (32.5 %)

were ER negative. At the time of first recurrence hormone

receptor status was assessed in 292 women and the number

and percentage of ER positive patients increased to 206

(70.5 %) with 86 (29.5 %) patients being ER negative.

Further increase of positive expression could be observed

at second recurrence with 70 (75.3 %) ER positive and 23

(24.7 %) ER negative patients. This proportion remained

stable at third relapse (Table 1). Contrarily, the proportion

of progesterone receptor (PR)-positive patients decreased

over the course of events compared to negative PR

expression. Only from second to third relapse the per-

centage of PR-positive tumors increased slightly (Table 1).

At the time of first relapse 40 (20.7 %) tumors changed

their ER expression from either negative to positive

(37.5 %) or positive to negative (62.5 %), 153 (79.3 %)

tumors had a stable ER expression (positive 72.5 %, neg-

ative 27.5 %). For second relapse 7 (10.2 %) tumors

changed from either ER negative to positive (71.4 %) or

positive to negative (28.6 %), whereas 62 (89.8 %) tumors

had a stable ER expression (positive 72.6 %, negative

27.4 %). At third recurrence 5 (23.8 %) tumors changed

ER expression from negative to positive (20.0 %) or the

other way around (80.0 %), 16 (76.2 %) tumors had a

stable expression (positive 82.2 %, negative 18.8 %).

Similar results were assessed for PR expression (Table 2).

A change of hormone receptor status was significantly

correlated with overall survival (OS). Patients, who chan-

ged from ER negative to ER positive or who kept positive

ER from first diagnosis to first recurrence had a signifi-

cantly longer OS than those, who either stayed negative or

changed from positive to negative ER (p\ 0.01). For the

time from second to third recurrence, patients who stayed

ER positive had the longest survival and those who chan-

ged from negative ER to positive ER died earliest

(p\ 0.01). With regard on PR expression, LRR patients

with stable positive PR showed the longest, those with

unchanged negative PR the shortest OS. PR change from

negative to positive had a longer OS than from positive to

negative (p\ 0.01).

Correlation between markers at first LRR and number

of LRR

We investigated the correlation between tumor biology at

first LRR and the number of further recurrences. No sig-

nificant results were obtained. Furthermore, none of the

applied therapies correlated significantly with the number

of LRR. We put special regard on differences in surgical

therapy at first relapse. Neither BCS nor mastectomy

showed significant correlation with further LRR

(p[ 0.05). Similarly, neither the application of chemo-

therapy nor radiation therapy of the breast or chest wall

correlated significantly with further course of disease. In

Table 2 Changes of hormone receptor status; (a) ER status, (b) PR

status

Number of

LRR

Change of ER

status n (%)

Way of change n (%)

(a)

1 Yes 40 (20.7) Negative ? positive 15 (37.5)

Positive ? negative 25 (62.5)

No 153 (79.3) Positive ? positive 111 (72.5)

Negative ? negative 42 (27.5)

2 Yes 7 (10.2) Negative ? positive 5 (71.4)

Positive ? negative 2 (28.6)

No 62 (89.8) Positive ? positive 45 (72.6)

Negative ? negative 17 (27.4)

3 Yes 5 (23.8) Negative ? positive 1 (20.0)

Positive ? negative 4 (80.0)

No 16 (76.2) Positive ? positive 13 (81.2)

Negative ? negative 3 (18.8)

(b)

1 Yes 64 (33.0) Negative ? positive 23 (35.9)

Positive ? negative 41 (64.1)

No 130 (67.0) Positive ? positive 75 (57.7)

Negative ? negative 55 (42.3)

2 Yes 14 (20.3) Negative ? positive 6 (42.9)

Positive ? negative 8 (57.1)

No 55 (79.7) Positive ? positive 32 (58.2)

Negative ? negative 23 (41.8)

3 Yes 5 (23.8) Negative ? positive 2 (40.0)

Positive ? negative 3 (60.0)

No 16 (76.2) Positive ? positive 9 (56.3)

Negative ? negative 7 (43.7)

ER estrogen receptor, PR progesterone receptor, LRR locoregional

recurrence
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conclusion, neither tumor characteristics nor any therapy

options at time of first relapse influenced the number of

further LRR (data not shown).

Correlation between markers at first LRR and tumor

burden at last follow-up

Several tumor characteristics at first recurrence were sig-

nificantly associated with tumor load at last follow-up. The

absence of any tumor tissue was predicted by lobular his-

tological subtype (p\ 0.001), small tumor size

(p\ 0.001), favorable grading (p = 0.012) and recurrence

being localized within the breast after BCS at first diag-

nosis (p\ 0.001). Additionally the chance of tumor-free

status at last follow-up was significantly higher without

nodal involvement (p\ 0.001), lack of distant metastases

(p\ 0.001) and positive ER status (p = 0.016). No sig-

nificant correlation was shown for PR- and Her2-neu status

(Table 3).

Regarding the therapy administered, the application of

chemotherapy at time of first LRR correlated significantly

with higher tumor load at last follow-up compared to

patients treated without chemotherapy (p\ 0.001). A sig-

nificant association was also shown for the type of surgery

(p\ 0.001); the chance to be tumor free at last follow-up

was significantly higher after ablative surgery compared to

chest wall revision and was highest after BCS. No signif-

icant correlation was shown for irradiation, endocrine

therapy and trastuzumab (Table 3).

Correlation between markers at first LRR and overall

survival

A number of tumor features at first LRR showed significant

association with OS (Table 4). Tumor size and grading

correlated inversely with OS (both: p\ 0.001). Accord-

ingly, patients without distant metastases lived significantly

longer compared to those with spread disease (p\ 0.001).

Positive ER and PR status both showed significant corre-

lation with longer OS [ER: p = 0.001 (Fig. 1); PR:

p = 0.017 (Fig. 2)]. Nodal positive patients on the other

hand showed longer OS as well (p = 0.012). Histological

subtype, specific localization of LRR and Her2-neu status

were not significantly correlated with OS (Table 4).

Taking a look at therapy options and OS, the choice of

surgery showed significant correlation (p\ 0.001). BCS at

first LRR had an unimpaired survival of 100 % after

5 years, mastectomy showed a 5 year survival time of

91.2 %, chest wall revision even less. Cases, in which the

application of chemotherapy was indicated, were correlated

with a significantly shorter OS (p\ 0.001). Patients

receiving trastuzumab lived significantly shorter compared

to those without this targeted therapy (p = 0.014). No

Table 3 Tumor burden at last follow-up

Tumor free:

no n (%)

Tumor free:

yes n (%)

p value

Tumor size

T1 31 (23.8) 99 (76.2) <0.001

T2 15 (42.9) 20 (57.1)

T3 8 (72.7) 3 (27.3)

T4 8 (72.7) 3 (27.3)

Nodal status

Positive 21 (51.2) 20 (48.8) <0.001

Negative 13(17.3) 62 (82.7)

Distant metastasis

Yes 51 (98.1) 1 (1.9) <0.001

No 94 (30.5) 214 (69.5)

Grading

G1 1 (11.1) 8 (88.9) 0.012

G2 64 (34.0) 124 (66.0)

G3 36 (48.0) 39 (52.0)

Histological subtype

Ductal 101 (43.9) 129 (56.1) <0.001

Lobular 16 (42.1) 22 (57.9)

Others 4 (30.8) 9 (69.2)

Localisation

Breast 71 (32.0) 151 (68.0) <0.001

Chest wall 40 (50) 40 (50)

ER status

Positive 66 (34.0) 128 (66.0) 0.016

Negative 41 (49.4) 42 (50.6)

PR status

Positive 52 (33.5) 103 (66.5) 0.05

Negative 55 (45.1) 67 (54.9)

Her2-neu status

Positive 28 (38.9) 44 (61.1) 0.889

Negative 32 (40.0) 48 (60.0)

Surgery

BCS 14 (21.9) 50 (78.1) <0.001

Mastectomy 42 (37.5) 70 (62.5)

Chest wall revision 49 (51.0) 47 (49.0)

Radiation

Yes 56 (46.7) 64 (53.3) 0.064

No 80 (36.4) 140 (63.6)

Chemotherapy

Yes 35 (72.9) 13 (27.1) <0.001

No 96 (33.1) 194 (66.9)

Endocrine therapy

Yes 50 (37.0) 85 (63.0) 0.455

No 81 (41.1) 116 (58.9)

Trastuzumab

Yes 8 (66.7) 4 (33.3) 0.071

No 129 (38.7) 204 (61.3)

Bold values are statistically significant

ER estrogen receptor, PR progesterone receptor, BCS breast con-

serving surgery
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correlation was detected concerning irradiation and endo-

crine therapy (Table 4).

Discussion

Patient cohort and therapy in context

Each patient in this study experienced at least one loco-

regional breast cancer recurrence. In the study population a

maximum of three LRR occured. The number of cases with

more than three relapses was too small for statistical ana-

lysis. Therefore, a cutoff was set at three recurrences.

Patients were treated according to current national rec-

ommendations (AGO/Breast) or the German national S3

guideline [9, 14]. In this study we included patients with

recurrences between 1997 and 2007; the diagnosis of

Table 4 Overall survival at first recurrence

5-year survival rate (%) p value

Tumor size

T1 97.3 <0.001

T2 94.0

T3 60.0

T4 63.6

Nodal status

Positive 100.0 0.012

Negative 86.3

Distant metastasis

Yes 62.9 <0.001

No 95.6

Grading

G1 100.0 <0.001

G2 97.2

G3 82.0

Histological subtype

Ductal 90.7 0.134

Lobular 88.1

Others 69.8

Localisation

Breast 93.6 0.47

Chest wall 86.6

ER status

Positive 95.1 0.001

Negative 83.7

PR status

Positive 95.3 0.017

Negative 87.3

Her2-neu status

Positive 95.6 0.708

Negative 91.9

Surgery

BCS 100.0 <0.001

Mastectomy 91.2

Chest wall revision 84.3

Radiation

Yes 87.5 0.056

No 93.9

Chemotherapy

Yes 70.7 <0.001

No 95.1

Endocrine therapy

Yes 93.7 0.156

No 90.5

Trastuzumab

Yes 83.3 0.014

No 92.1

Bold values are statistically significant

ER estrogen receptor, PR progesterone receptor, BCS breast-con-

serving surgery

Fig. 1 ER status at first LRR

Fig. 2 PR status at first LRR. LRR locoregional recurrence, ER

estrogen receptor, PR progesterone receptor
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primary breast cancer in most cases was even earlier.

Therefore, diagnostic tools and applied therapies are par-

tially different from today’s standard. In the late 1990s,

e.g., hormone receptor and Her2-neu status were not

assessed in all patients. Consequently, endocrine therapies

were not prescribed routinely in patients with primary

diagnosis in the early and mid-1990s. For HER2-neu-

positive tumors targeted agents such as trastuzumab were

not offered routinely until 2005. Overall, most patients had

a long follow-up time. Only 21 patients were lost to follow-

up.

Hormone receptor status over the course of disease

Percentage of hormone receptor-positive patients increased

over the course of disease. At initial diagnosis 67.5 % were

hormone receptor positive and 75.3 % at second relapse.

An increase of negative receptor status might have been

expected, as this is known as a risk factor and independent

predictor for recurrence [15–17]. Patients with negative

hormone receptor status probably died earlier in the course

of events, whereas ER and PR-positive patients survived

and lived longer to see further recurrence. 10–20 % of

patients changed hormone receptor status at each case of

relapse. Except of ER status at second recurrence, the

tendency was clearly the change from positive to negative

hormone receptor status. This again confirms that among

other things a negative hormone receptor status is associ-

ated with LRR, possibly due to the missing employment of

endocrine therapy [15–17].

The literature states, that negative ER and PR status are

also associated with shorter OS [18]. Our data could con-

firm this. At the recurrent situation patients with either

stable negative receptor status or change from positive to

negative had a shorter OS time. Patients with positive

hormone receptor status during the whole course of their

disease, represent the group of patients with longest OS.

Therefore, receptor status should be determined in each

case of recurrence. In case of positive hormone receptor

status an endocrine therapy should be initiated or altered, if

an endocrine agent is still applied from the primary or

previous disease [9].

Parameters at first LRR

In our analysis of tumor characteristics at first LRR, we

found most of the known predictive markers in breast

cancer patients being significantly correlated with tumor

burden at last follow-up and with OS. Small tumor size,

favorable grading, positive hormone receptor status and

lack of distant metastases were associated with no tumor

load at last follow-up and with longer OS. Patients with

positive lymph node status showed more tumor burden at

last follow-up, but also a longer OS. As a negative impact

of nodal positivity on OS has been expected and has been

previously reported [7], a positive correlation with a better

OS appears somewhat contradictory. A possible explana-

tion might be that OS is influenced by multiple factors. A

small patient cohort of nodal positive patients at first LRR

could result in invalid statistical results. Another explana-

tion could be that nodal positive patients at first LRR

received more aggressive local therapies, including a sec-

ond surgery of the axilla and/or radiation of the locore-

gional lymph nodes. Also a selection bias for more and

earlier aggressive forms of systemic therapies could have

appeared in the group of nodal positive patients at first

LRR. None of the parameters seemed to influence the

course of disease in the sense of upcoming further

recurrences.

Therapy at first LRR

The recommended surgical standard therapy of first LLR is

mastectomy after breast-conserving therapy at initial

treatment. A growing number of physicians offer the pos-

sibility of another breast-conserving approach. In our study

neither BCS nor mastectomy at time of first LRR showed

themselves predictive for further recurrences. This means,

that ablative surgery was not superior to re-BCS on relation

to OS. Furthermore, we could show that the chance to be

free of tumor mass at last follow-up was greatest after re-

BCS. Significantly more patients displayed tumor burden,

when mastectomy or chest wall revision were performed.

Additionally, the same applies for OS; patients after re-

BCS at first LRR lived longest. This supports the approach

of BCS at first recurrence being at least equal to mastec-

tomy, if not superior. As this is a retrospective analysis and

not a prospective, randomized trial, these results have to be

handled with caution and should be validated in prospec-

tive clinical trials. The intention of each surgical procedure

at LRR is the R0-resection. This can be assured at the

highest level by mastectomy. BCS always bears the risk of

positive tumor margins followed by either mastectomy or

possibly reduced survival. BCS may also result in unsat-

isfying cosmetics and could limit local tumor control.

Overall, patients demand for quality of life even with a

malignant disease. This quality of life for women is often

defined by feminine body awareness represented by two

mammaries. Not every woman accepts the risk of multiple

and extended surgeries of reconstruction by implants or

homologue methods such as latissimus dorsi plastic or

transverse rectus abdominis muscle plastic. Therefore, BCS

followed by partial breast irradiation could be an option at

first LRR [19]. Previous studies could not show an explicit

benefit of chemotherapy at LRR. Only the CALOR study

states an advantage of cytotoxic systemic therapy at LRR
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independent of hormone receptor status. 5-year survival

was increased from 76 to 88 %. Therefore, chemotherapy

was at least recommended at LRR for endocrine non-

responsive tumors. Especially triple negative patients or

patients with Her2-neu overexpression benefit from che-

motherapy, combined with, e.g., trastuzumab if indicated

[13]. Our study could not show any correlation between

chemotherapy at first LRR and further recurrences. On the

other hand the application of chemotherapy was correlated

not only with higher tumor load at last follow-up, but also

with shorter overall survival. This inverse correlation of

chemotherapy with inferior survival data has to be inter-

preted as negative patient selection bias.

Endocrine therapy did not influence the course of dis-

ease significantly in this study. It has to be borne in mind

that neither the assessment of hormone receptor status nor

the application of endocrine agents was standard of care at

times when follow-up of wide parts of this collective study

started. Therefore, results have to be interpreted carefully

and hormone receptor status should nevertheless be

assessed at time of recurrence. If patients show hormone

receptor-positive tumors at recurrence, endocrine agents

should be prescribed [9].

Trastuzumab is indicated in LRR, if no Her2-neu tar-

geting medication has been applied in the adjuvant setting.

This study showed a shorter OS after application of trast-

uzumab at first LRR. In most cases no adjuvant therapy

was applied despite aggressive tumor biology. It can be

suspected that the employment of trastuzumab in an

advanced course of disease is less effective. But we must

also observe that only few patients received trastuzumab at

all at first LRR and, therefore, numbers are too limited for

further interpretation. The actual therapy recommendation

should be followed [9].

One of the ways to estimate risk of tumor recurrence or

progression in the adjuvant setting is the combination of

clinical and tumor biological factors (e.g., grading, hor-

mone receptor status and Her2-neu status). Sometimes also

gene expression tests can be helpful for additional risk

assessment. In selected cases they can help to make more

individualized decisions on systemic therapies. So far,

these gene signatures are only used in the adjuvant situa-

tion. We suggest to prospectively validate these gene sig-

natures also for LRR, where they also could be helpful in

selected cases.

In conclusion, our analysis shows that patients with

continuous positive hormone receptor status over all their

disease-affected lives represent the group of patients with

longest OS. Therefore, receptor status should be deter-

mined at each time of LRR and endocrine therapy should

be adjusted. We did not find any influential factors for

further LRR, but could show several factors being predic-

tive for tumor burden at last follow-up and for overall

survival. In this context, therapy options at first LRR were

evaluated and current standards could mainly be confirmed.

Our data for surgical therapy at LRR encourage to treat

more patients with BCS.

Acknowledgments Juergen Hedderich and Ulrike von Hehn

advised and performed the statistical analyses.

Conflict of interest We declare that we have no conflict of interest.

References

1. Robert-Koch-Institut, (Hrsg) (eds) (2013) Krebs in Deutschland

2009/2010, vol 9. Robert Koch-Institut und die Gesellschaft der

epidemiologischen Krebsregister in Deutschland e.V, Berlin

2. Janni W (2005) Zertifizierte medizinische Fortbildung: Therapie
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