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Chapter 7

Abstract
The purpose of this study was to study the impact of changes in clinical practice on outcome in
patients treated with breast-conserving therapy (BCT) over a period of 28 years. Patients with
early invasive breast cancer, who were treated with BCT at the Netherlands Cancer Institute
between 1980 and 2008, were studied. Clinical characteristics, treatment and outcome were
compared between groups (1980–1987; 1988–1998; 1999–2008). The main endpoint analyzed
was ipsilateral breast tumor recurrence (IBTR). 8485 patients with a median follow-up of 9
years (IQR 6–14 years) were analyzed. The cumulative 5- and 10-year IBTR incidences were,
respectively, 2 and 5 % for the whole cohort and 4 and 9 % in patients ≤40 years. Young age
was a significant risk factor for IBTR in multivariable analysis. IBTR-free interval was better for
patients who received a RT boost (HR 0.65) or systemic therapy (HR 0.52). In later years, patients
less often received a boost and more often underwent adjuvant systemic treatment. 761 patients
(9.0 %) underwent a re-excision; the tumor resection margins were tumor free for 85 %. In later
years (1999–2008), 89 % of patients had a tumor-free margin. The margin status of invasive
carcinoma did not influence IBTR, DM rate, or OS. Between 1980 and 2008, locoregional control
after BCT remained stable with low IBTR rates, even in young patients. These good results were
achieved under the policy of accepting close or focally positive margins, indicating this is a safe
approach. The results of this study may help in lowering the re-excision rates, which are high in
many centers.
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Introduction
Breast-conserving therapy (BCT) is currently the standard treatment for most patients with earlystage breast cancer. After publication of multiple prospective, randomized trials, which showed
equivalent survival between BCT and mastectomy, the use of BCT has rapidly increased since the
1980s

. In the past decades, major changes in the diagnosis and treatment of breast cancer

1-4

took place: the introduction of population-based screening, innovations in radiologic diagnostic
methods, surgical techniques, pathologic analyses and radiotherapy (RT) planning and – treatment 5.
Furthermore, the use of adjuvant systemic treatment has increased substantially and new drugs
have been introduced, such as aromatase inhibitors, taxanes and Trastuzumab 6-9. Multiple studies
have shown improved clinical outcome after BCT over time in terms of loco-regional and distant
recurrences and overall survival 5, 10-12.
The EBCTCG meta-analysis13 demonstrated that whole breast irradiation (WBI) halves the breast
recurrence-rate after wide local excision and also found an association between locoregional
control and breast cancer mortality. Therefore, prevention of locoregional recurrence remains
important.
The goal of the present study was to investigate time trends in BCT and the impact of these
treatment changes on outcome of patients treated at The Netherlands Cancer Institute (NKI).
For this purpose, we studied a large cohort of 10,509 early breast cancer patients, treated with
BCT, at the NKI between 1980 and 2008. The specific objectives were to evaluate trends in
locoregional and distant recurrences and overall survival and to identify factors with prognostic
value.

7

Patients and methods
Study population
Patient data were obtained from the NKI’s medical registry. 10,509 patients who were treated
with surgery and/or RT and/or systemic treatment at the NKI as part of BCT between 1980-2008
were identified. Surgery was performed at the NKI (for approximately 70% of patients) or in
surrounding hospitals. After 2007, follow-up data was unavailable for patients who received
surgery elsewhere. Therefore, these patients were excluded (n=708).
Other exclusion criteria were: no RT, cM+, a previous/synchronous malignancy (<90 days between
the dates of diagnosis), non-invasive carcinoma, T3-T4 tumors and neo-adjuvant treatment. A
flow diagram of the study population is represented in figure 1.
Stage was based on the pathological tumor-node-metastasis (TNM) classification. If pathological
T-stage could not be acquired, clinical T-stage based on imaging was used (n=517). Since 2002
information about the sentinel node (SN) was available to classify the lymph node stage in case
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an axillary lymph node dissection was not performed. We reclassified the axillary status as follows:
SN negative as pN0 (SN with isolated tumor cells as N0, SN with a micro metastasis (> 0.2 cm) as
N1 mic, and SN with a metastasis as N1.

Figure 1: Flowchart of the study population

Pathology
When pathology information was missing from the medical registry this was retrieved from
the PALGA system (Dutch Pathology Registry); estrogen- and progesterone receptor status and
human epidermal growth factor receptor-2 status was routinely reported since 2005. We added
margin status of the invasive carcinoma and of the DCIS-component, when present. We divided
margin status in free, close (invasive tumor at 0.1-2.0 mm from the resection margin), focally
positive (tumor in the inked resection margin over a distance ≤ 4 mm) and tumor positive. In
earlier years, detailed margin status was not routinely assessed. According to the guidelines for
BCT in The Netherlands close or focally positive margins are not an indication for re-excision as
part of BCT. Since 2002 the Dutch National Guideline recommends to restrict re-excision to ‘more
than focally positive’ resection margin 14.
Treatment
Treatment consisted of breast conserving surgery and nodal staging with imaging, axillary
dissection or SN procedure, followed by WBI with or without a boost. RT generally consisted
of 50 Gray (Gy) in fractions of 2 Gy. An additional boost to the tumor bed could be given by
external beam irradiation or by 192Ir Implantation (n=1926), the latter being a frequent treatment
modality in the earlier period covered by this study. We subdivided the boost dose in low (total
dose 55-66 Gy) and high (total dose 67-80 Gy). In the first years of the study period a standard
(high) boost dose of 26 Gy was given, when a boost was indicated. In later years, the boost
dose was lowered to 16 Gy for patients with a microscopically complete excision and a boost
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of 26 Gy was only given in case of a microscopically incomplete excision or when an extensive
DCIS component was present 15. During the study period several clinical radiotherapy trials were
running, in which patients participated: the EORTC 10801 trial (1980-1986) 1, the boost-no boost
EORTC 22881-10882 trial (1989-1996) 16, the young boost trial (>2004) for patients <50 years
(https://clinicaltrials.gov/ct2/show/NCT00212121).
Adjuvant systemic therapy was given according to the Dutch National Guidelines or trials. In
the course of the study period these guidelines have changed and we subdivided the study
population accordingly (1980-1987, 1988-1998 and 1999-2008). Before 1982, systemic therapy
was not advised for early stage breast cancer. Thereafter, systemic therapy was introduced in
an adjuvant setting for patients with regional lymph nodal metastases. The hospital guidelines
advised chemotherapy for premenopausal patients and no adjuvant therapy for postmenopausal
patients. After 1990 node-positive patients < 50 years received adjuvant chemotherapy and
patients > 50 years received adjuvant hormonal therapy (usually tamoxifen for 5 years). After
publication of a new guideline of the Dutch National Breast Cancer Platform and the Dutch
Society for Medical Oncology in 1998, adjuvant systemic therapy was also advised for high
risk (based on primary tumor characteristics) node-negative patients

. We classified adjuvant

17

systemic treatment into chemotherapy, hormonal therapy (Tamoxifen and aromatase inhibitors)
and immunotherapy (Trastuzumab). The standard chemotherapy regimen in the beginning of the
study period consisted of cyclophosphamide, methotrexate, and fluorouracil (CMF), thereafter
an anthracycline-containing regimen. Trastuzumab with a taxane has been added to adjuvant
anthracycline-based chemotherapy since 2005.
Statistical analysis
The endpoints of this study were time to ipsilateral breast tumor recurrence (IBTR), distant
metastasis (DM) and overall survival (OS) since date of diagnosis. IBTR was defined as any
recurrence of invasive breast cancer in the ipsilateral breast or chest wall or regional lymph nodes.
Only IBTR’s that were a first and isolated event (no other event within 3 months) were taken into
account. Patients with contralateral breast cancer, non-breast second primary cancer or patients
who died without disease recurrence were censored. Survival curves were estimated using the
Kaplan-Meier method. Patients with follow-up longer than 20 years were censored at 20 years
for the analysis of IBTR- free interval, since follow-up beyond 20 years was unreliable with only
limited number of patient data available. Multivariable analyses were performed using Cox
proportional hazards models. Missing values were coded as a separate category in order to keep
all patients in the model. The prognostic impact of IBTR and DM on OS was studied using timedependent variables. Differences in baseline characteristics between the different groups, based
on treatment period, were tested (table 1). P-values of 0.05 or less were considered significant.
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Results
Patient, tumor and treatment characteristics
8485 consecutive patients with early invasive breast cancer who were treated with BCT between
1980 and 2008 were analyzed (table 1). The median follow-up was 9 years (IQR 6-14 years).
761 of the total 8485 patients (8.9%) underwent a re-excision. Re-excisions were performed in
10% of the patients from 1980 to 1999 and in 7.6% from 1999-2008. Margin status before reexcision was known for 6810 patients: in 5458 (80%) patients the tumor was excised with a free,
in 197 (3%) with a focally irradical resection margin, in 621 (9%) with a close resection margin
and 534 (8%) with a more than focally tumor positive resection margin. Final (after potential
re-excision) margins for invasive carcinoma are displayed in table 1. In 3763 patients a DCIS
component was present. In 1349 patients margin status of the DCIS component was reported
(table 1).
Over time, changes in initial presentation included an increase in median age, increase in lateral
tumors and a decrease in the proportion of patients with a high-grade tumor The percentage of
patients presenting with micro-metastases increased over time, as a result of the introduction of
the SN procedure. In later periods, more T2 tumors were treated (table 1).
6424 of 8485 patients (79%) received boost irradiation additional to WBI: of which 4794 (75%)
a low (16 Gy) and 1630 (25%) a high (26 Gy) boost. Young patients more often received a boost
and a higher boost compared to older patients: 4% of patients ≤ 40 years received no boost vs
27% of patients aged 51-64 years; a high boost was given to 33% of patients ≤ 40 years vs 17%
of patients aged 51-64 years. The proportion of patients receiving a boost declined over time,
especially the proportion receiving a high boost (table 1). The decline was mostly seen in older
patients (≥ 65 years). In this patient group, respectively 3 and 5% received no boost between
1980-1987 and 1988-1998 and this increased to 69% between 1999-2008.
3625 of 8485 patients (43%) received adjuvant systemic therapy. Treatment with adjuvant
systemic therapy, both chemotherapy and hormonal therapy, increased over time (table 1). In
later years, adjuvant systemic therapy was more frequently given to node-negative patients:
1.5% of node-negative patients received adjuvant systemic therapy between 1980-1987, 13%
between 1988-1998 and 33% between 1999-2008. The percentage of young patients (≤40
years) treated with adjuvant systemic therapy increased from 29% between 1980-1987 to 35%
between 1988-1998 to 81% between 1999-2008.
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1980-1987

1988-1998

1999-2008

Total

n = 1068 (13%)

n = 3612 (42%)

n = 3805 (45%)

8485

p-value

Age at diagnosis
Median (range)

49 (22-90)

53 (23-89)

56 (20-90)

54 (20-90)

<0.0001

Age category
20-41
41-51
51-64
65-90

228 (21%)
363 (34%)
339 (32%)
138 (13%)

435 (12%)
1070 (30%)
1308 (36%)
799 (22%)

300 (8%)
881 (23%)
1622 (43%)
1002 (26%)

963
2314
3269
1939

Tumour type
IDC
ILC
Mixed ILC+IDC
Other

684 (64%)
86 (8%)
13 (1%)
285 (27%)

2691 (75%)
320 (9%)
204 (6%)
397 (11%)

3028 (80%)
383 (10%)
145 (4%)
249 (7%)

6403 (75%)
789 (9%)
362 (4%)
931 (11%)

Localisation
Central/medial
Lateral
NA

499 (47%)
566 (53%)
3

1476 (41%)
2131 (59%)
5

1492 (39%)
2305 (61%)
8

3467 (41%)
5002 (59%)
16

<0.001

T-stage (p)
1
2
NA

719 (80%)
183 (20%)
166

2561(73%)
953 (27%)
98

2888 (76%)
903 (24%)
14

6168 (75%)
2039 (25%)
278

<0.001

N-stage
Negative
Positive
Micro
NA

711 (71%)
301 (30%)
4
52

2245 (67%)
1014 (30%)
81 (2%)
272

2008 (62%)
942 (29%)
302 (9%)
553

4964 (66%)
2257 (30%)
387 (5%)
877

0.025

Histological grade
1
2
3
NA

73 (15%)
166 (34%)
251 (51%)
578

643 (24%)
1201 (45%)
850 (31%)
918

903 (24%)
1847 (50%)
960 (26%)
95

1619 (23%)
3214 (47%)
2061 (29%)
1591

ER status
Negative
Positive
Unknown/NA

49 (29%)
120(71%)
899

484 (23%)
1642 (77%)
1486

614 (17%)
2953 (83%)
238

1147 (20%)
4715 (80%)
2623

PR- status
Negative
Positive
Unknown/NA

29 (29%)
71 (71%)
967

430 (32%)
906 (68%)
2276

946 (35%)
1720 (65%)
1139

1405 (34%)
2968 (66%)
4382

HER2-neu status
Negative
Positive
Unknown/NA

1068

129(90%)
14 (10%)
3469

1741 (86%)
280 (14%)
1784

1870 (86%
294 (14%)
6312

Margins invasive ca
Free
F. positive/close/not free
NA

234 (69%)
105 (31%)
729

2556 (91%)
583 (19%)
473

3266 (89%)
401 (11%)
138

6056 (85%)
1089 (15%)
1340

Margins DCIS
Free
F. positive/close/not free
NA/missing

11 (31%)
24 (68%)
1033

263 (48%)
283 (52%)
3066

464 (60%)
304 (40%)
3037

738 (55%)
611 (45%)
7136

Any systemic therapy
Yes
Hormonal therapy
Chemotherapy
No

202 (19%)
34 (3%)
171 (16%)
866 (81%)

1466 (41%)
1023 (28%)
551 (15%)
2146 (59%)

1957 (51%)
1510 (40%)
1136 (30%)
1848 (49%)

3625 (43%)
2567 (30%)
1858 (22%)
4860 (57%)

Boost dose
No
Low*
High*
NA

17 (2%)
304 (29%)
729 (69%)
18

208 (6%)
2731 (76%)
638 (18%)
35

1462 (42%)
1759 (50%)
263 (8%)
321

1687 (21%)
4794 (59%)
1630 (20%)
374

(11%)
(27%)
(39%)
(23%)

<0.0001
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Table 1: Patient characteristics per treatment period (*Low dose: 16 Gy, high dose: 26 Gy)
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Ipsilateral breast tumor recurrence (IBTR)
The 5- and 10- years IBTR-incidences were respectively 2% (95% CI 2–3%) and 5% (95% CI
5–6%) for the whole cohort and significantly higher for younger patients (≤ 40 years): respectively
4% (95% CI 3–6%) and 9% (95% CI 7–12%) (figure 2). IBTR-rates were similar between patients
who had surgery at the NKI-AVL or elsewhere (p=0.2).

Figure 2: IBTR free interval by age group

The IBTR-free interval improved slightly, but significantly over time (p=0.045). There was no
interaction between age and time period of diagnosis (p=0.46). Univariable analysis for IBTR
was performed with the variables displayed in table 1. Significant risk factors for IBTR were early
treatment period, young age, positive N stage, high histological grade and focally incomplete/
close/involved margins with DCIS; factors associated with a lower risk of IBTR were adjuvant
systemic therapy and a RT boost. The type of RT boost did not significantly influence the IBTRrisk. All factors were taken into account in multivariable analysis (table 2). Re-excision did not
significantly affect the IBTR-rate (p=0.66) in patients with focally incomplete, close or tumor
positive margins for invasive carcinoma (n=1089).
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Patients with an IBTR had a significantly higher risk of developing DM (HR 5.21; 95%CI 4.3-6.3; p
<0.0001) and significantly worse OS (HR 1.86; 95% CI 1.6-2.2; p <0.0001) compared to patients
without an IBTR. The median OS after the diagnosis of an IBTR was 11.4 years (95% CI 9.1-15.2
years), the 5- and 10-years OS-rates were 74% (95% CI 69-79%) and 53% (95% CI 69-79%)
respectively. OS was worse for patients with early IBTR (<2 years) compared to patients with late
IBTR (>2 years) (p <0.0001) (figure 3) and for patients >50 years compared to patients <50 years
(p <0.0001). Over time, no improvement of OS after IBTR was observed (p 0.37).
Variable
Diagnosis time

Age

Localization
T-stage
N-stage

ER-status
PR-status

Ipsilateral Breast tumor recurrence (IBTR)
p-value

HR (95% CI)

1980-1987
1988-1998
1999-2008

0.3
0.67

1
1.18 (0.9-1.6)
0.89 (0.5-1.5)

20-41
41-50
51-64
65-90

0.001
<0.001
<0.001

1
0.62 (0.5-0.8)
0.51 (0.4-0.7)
0.28 (0.2-0.4)

Medial
Lateral

0.49

1
0.93 (0.8-1.1)

1
2

0.07

1
1.26 (1.0-1.6)

Negative
Micro
Positive

0.14
0.06

1
0.50 (0.2-1.3)
1.37 (1.0-1.9)

Negative
Positive

0.9

1
0.97 (0.7-1.4)

Negative
Positive

0.96

1
1.01 (0.7-1.5)

HER2-status

Negative
Positive

Differentiation grade

1
2
3

0.002
0.06

1
1.71 (1.2-2.4)
1.47 (1.0-2.2)

Free
Not free*

0.83

1
0.97 (1.0-1.3)

Free
Not free*
No DCIS

0.01
0.73

1
2.28 (1.2-4.1)
1.10 (0.6-1.9)

No
Yes

0.003

1
0.57 (0.4-0.8)

No
Yes

<0.001

1
0.48 (0.3-7)

No
Yes

0.004

1
0.62 (0.5-0.9)

Margin invasive ca
Margin DCIS

Chemotherapy
Hormonal therapy
RT Boost

0.87

1
1.08 (0.5-2.4)

7

Table 2: Result of multivariable analysis for risk factors for IBTR (* not free/focally not free /close)
Bold indicates P <0.05
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Figure 3: Overall survival after IBTR, grouped by time from diagnosis to IBTR

Distant metastases (DM)
1306 patients developed distant metastases. The 5-and 10-years incidences of DM were 11%
(95%CI 10-12%) and 18% (95%CI 17-19%) respectively.
Multivariate analysis for DM was performed with the same factors as multivariate analysis for LR
(see addendum for multivariable analysis of risk factors for DM and OS). DM-free interval was
better in patients treated more recently (HR 0.57; 95% CI 0.4-0.8; p=0.001 for patients treated
between 1999-2008 compared to patients treated between 1980-1987). Younger patients (<40
years) more often developed DM compared to older patients (HR 0.71; 95% CI; p 0.001 for
patients of 51-64 years old).
Other risk factors for developing DM were: higher tumour stage (T2 vs T1 stage HR 1.74; 95%
CI 1.5-2.0, p <0.0001), positive N-status (positive vs negative N status HR 2.10; 95% 1.8-2.5; p
<0.0001), and poor histologic grade (grade 3 vs grade 1 HR 3.98; CI 95% 3.0-5.3; p <0.0001).
Patients with a lateral tumour had a lower risk of DM compared to patients with a medial tumour
(HR 0.75; 95% CI 0.7-0.9; <0.0001). The use of systemic therapy reduced the risk of DM (HR
0.76; 95% CI 0.6-0.9; p<0.001) The median OS time after the detection of DM was 2.0 years
(95% CI 1.8-2.1 years) and the 5- and 10-years overall survival rates were 18% (95% CI 16-20%)
and 5.4% (95% CI 4.1-7.0%) respectively.
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Overall survival
2174 of the patients had died and death was breast cancer related in 1078 patients. The 5-and
10-years OS rates were, respectively, 91% (95% CI 90-92%) and 77% (95% CI 76-78%). On
multivariable analysis (see addendum), significant risk factors for worse OS were: higher age
(only for patients 65-90 HR 2.71; 95% CI 2.2-3.2; p<0.0001 compared to patients <40 years
old), higher tumor stage (T2 vs T1 stage HR 1.54; 95% CI 1.4-1.7: p <0.0001), positive N status
(positive vs negative N status HR 1.72; 95% CI 1.5-2.0; p<0.0001) and poor differentiation grade
(grade 3 vs grade 1 HR 2.10; 95% CI 1.8-2.5; p <0.0001).
Patients with a lateral tumour had improved OS compared to patients with a medial tumour
(HR 0.88; 95% CI 0.8-0.98; p 0.02). Chemotherapy was associated with improved OS (HR 0.84;
95% CI 0.7-1 for patients treated with chemotherapy compared to no chemotherapy) Systemic
therapy resulted in a greater improvement of OS in patients with positive lymph nodes compared
to patients with negative lymph nodes (interaction p-value 0.006). Patients treated between
1999-2008 had better OS compared to patients treated in earlier time periods (addendum).

Discussion
Low 5- and 10-years IBTR-incidences of respectively 2 and 5% were observed in this cohort of
8485 patients treated with BCT between 1980-2008 at the Netherlands Cancer Institute. Even in
young patients (≤40 years), who are known to be at relatively high risk of IBTR in many studies
, a low IBTR-rate was found of 4% and 9% after, respectively, 5 and 10 years. Already in the

18-21

earlier years of the time covered in this study, low IBTR-incidences were achieved with a high
radiation dose and limited use of systemic therapy.
For comparison, in the EORTC 10801 trial (1980-1986), the 10-years IBTR-rate was 20% 4. In
successive EORTC trials concerning BCT the 10-years IBTR-rates declined to 10% between 19891996 (Boost arm of the boost-no boost trial)

11

to <2% at 8 years in patients treated since

2004 (Young Boost) . In our cohort, a small improvement of locoregional control over time was
22

observed. However, after correction for unfavorable tumor characteristics in earlier time periods,
this time trend disappeared. As the role of adjuvant systemic therapy was limited in the earlier
time periods, the good local control in general clinical practice should be attributed to other
factors, such as optimal imaging, surgery, and histopathological assessment. An important factor
reducing IBTR in our cohort is the frequent use of a boost of radiotherapy.
The risk of IBTR was reduced by the use of a RT boost by 35% (p 0.01), which is in accordance
with the EORTC boost-no boost trial

18

. The use and the dose of the RT boost declined over

time in the present study. Nevertheless, the IBTR-rate remained stable, which can most likely
be explained by the increased use of systemic therapy (from 19% between 1980-1987 to 54%
between 1999-2008). This was associated with a reduced risk of local and distant recurrences

105
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and death. Multiple studies have shown that improved locoregional control was associated with
increased adjuvant systemic therapy10, 11, 23, 24, although it may also be due to improved patient
selection and local treatment 25.
During the past decades, there have been changes in different aspects of the multidisciplinary
treatment of BCT. The population-based mammographic screening was introduced in the
Netherlands in 1990 for patients aged 50-70 years and became available for patients from 70-75
years in 1997, which led to a changing case-mix due to a shift towards tumors with favorable
prognostic clinico-pathological factors and better prognosis

. In the field of pathological

26

examination, margin assessment has greatly improved. In earlier years this was not routinely
performed. Remarkably, for patients treated during this time period similar IBTR- rates were
achieved compared to later years. In our cohort, 9.0% of patients underwent a re-excision. In the
latest period studied in this study, which is most representative for current daily clinical practice,
7.6% of all patients underwent a re-excision and 89% had a tumor free margin. Similar results
were shown in a study of 7345 Dutch patients treated in various hospitals in which 9.1% of
patients with invasive tumor had ‘more than focally positive’ tumor margins

. In a subgroup

27

analysis of the EORTC “boost-no boost” trial close or positive tumor positive margin status did
not significantly influence local control

. However, in some studies an association between

28

margin status and local control was observed. While the optimal margin width is unclear, ‘no ink
on tumor’ is accepted as an adequate margin 29. But varying guidelines for re-excision are used.
Since 2002 the Dutch National Guideline recommends to restrict re-excision to ‘more than focally
positive’ resection margin or multiple focal areas. This is in contrast to e.g. The United States of
America where high re-excision rates of 19% and 23% in large multi-institutional studies have
been reported

. In addition, positive margin rates are higher. For example, in a recent trial

30, 31

concerning cavity shaving after breast-conserving surgery a high positive margin rate of 34% was
observed 32. Our study shows that with less stringent re-excision guidelines good local control can
also be achieved. This was also observed in a study of 40892 patients treated with BCT between
2003-2006 in the Netherlands, which showed an overall a 5-yrs IBTR-rate of 2.85% (95% CI
2.68-3.03)

. Potentially worse cosmetic outcomes, additional health care costs and stress for

33

patients can be avoided by reducing re-excisions 34.
Patients who developed an IBTR had significantly worse DM-free interval (HR 5.21) and OS (HR
1.86) compared to patients who did not. Time to recurrence was a significant prognostic factor
for OS, as also shown by others

35, 36

. Other significant risk factors for developing DM were

young age, larger tumors, central/medial localisation, positive N-status and high histological
grade. Except for young age, the same factors were associated with worse OS. Patients with
medial tumors had worse DM-free and OS compared to patients with a lateral tumor, but no
inferior local control. Others previously demonstrated the negative influence of inner quadrant
localization on OS

. Estrogen receptor status was not a significant factor in our study, while

37

some studies showed that a positive status was associated with better overall survival 38.
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In many studies, young age (≤40 years) is an independent risk factor for locoregional and distant
recurrences after BCT. High 10-years IBTR-rates ranging from 14 to 38% have been reported

11,

. Therefore, some doubt exists concerning the safety of BCT in young patients. Although

20, 23, 39

younger age is an independent risk factor for IBTR in our study, the absolute IBTR-risk was quite
low (cumulative incidences of IBTR of 4% at 5 years and 9% at 10 years). Comparison of local
control between studies is difficult because patient characteristics differ and patients were treated
in different time periods with varying treatment guidelines.
In older patients (≥65 years), the 5-and 10 years IBTR-rates were even lower: respectively 1% and
3%. For patients with low IBTR-risk, several studies are undertaken to determine whether RT may
be safely omitted with or without systemic therapy

. In addition, as an alternative to whole

40, 41

breast irradiation partial breast irradiation is currently studied, since most of the local recurrences
occur at or near the tumor bed

42

. Further, in decision making for the use of RT the biological

background of breast cancer may play a role 43.
Limitations of the current study are a consequence of its retrospective nature. The collection of
follow-up data may not be complete. In earlier time periods histopathological data was missing.
We completed this information as much as possible and succeeded for the last time periods,
which are most representative for current daily practice.
In summary, our study shows excellent locoregional control during the past decades even in
younger women. This supports the use of BCT in all patient groups, especially when adjuvant
systemic therapy is part of the treatment plan. Importantly, it shows that with less stringent
re-excision guidelines and a subsequent low number of re-excisions good local control can be
achieved.
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