
  

 

 

Tilburg University

The safety of breast-conserving therapy in patients with breast cancer aged <or = 40
years
van der Leest, M.; Evers, L.; van der Sangen, M.J.C.; Poortmans, P.M.; van de Poll-Franse,
L.V.; Vulto, A.J.; Nieuwenhuijzen, G.A.P.; Brenninkmeijer, S.J.; Creemers, G.-J.; Voogd, A.C.
Published in:
Cancer: A journal of the American Cancer Society

Publication date:
2007

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
van der Leest, M., Evers, L., van der Sangen, M. J. C., Poortmans, P. M., van de Poll-Franse, L. V., Vulto, A. J.,
Nieuwenhuijzen, G. A. P., Brenninkmeijer, S. J., Creemers, G-J., & Voogd, A. C. (2007). The safety of breast-
conserving therapy in patients with breast cancer aged <or = 40 years. Cancer: A journal of the American
Cancer Society, 109(10), 1957-1964.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 23. May. 2023

https://research.tilburguniversity.edu/en/publications/394e8c53-5b2b-4c75-8499-70d00d4d1c74


The Safety of Breast-Conserving Therapy in Patients
With Breast Cancer Aged �����40 Years

Marloes van der Leest, MD1

Lisette Evers, MD1

Maurice J. C. van der Sangen, MD2

Philip M. Poortmans, MD, PhD3

Lonneke V. van de Poll-Franse, PhD4

Ans J. Vulto, MD3

Grard A. P. Nieuwenhuijzen, MD, PhD5

Stefan J. Brenninkmeijer, MD6

Geert-Jan Creemers, MD, PhD7

Adri C. Voogd, PhD4,8

1 Faculty of Medicine, Maastricht University,
Maastricht, the Netherlands.

2 Department of Radiotherapy, Catharina Hospital,
Eindhoven, the Netherlands.

3 Department of Radiotherapy, Dr. Bernard Ver-
beeten Institute, Tilburg, the Netherlands.

4 Eindhoven Cancer Registry, Comprehensive Can-
cer Center South, Eindhoven, the Netherlands.

5 Department of Surgery, Catharina Hospital,
Eindhoven, the Netherlands.

6 Department of Surgery, TweeSteden Hospital,
Tilburg, the Netherlands.

7 Department of Internal Medicine, Catharina
Hospital, Eindhoven, the Netherlands.

8 Department of Epidemiology, Maastricht Univer-
sity, Maastricht, the Netherlands.

BACKGROUND. The objectives of this study were to study the probability of local

control after breast-conserving therapy (BCT) in a large population of patients

with early-stage breast cancer aged �40 years and to determine which factors

had prognostic value.

METHODS. All patients (n ¼ 758) aged �40 years with clinical stage I or II breast

cancer who underwent BCT in general hospitals in the southern part of the Neth-

erlands between 1988 and 2002 were selected for the current analysis. BCT

included local excision of the tumor followed by irradiation of the breast. Of 758

patients, 329 patients (43%) received adjuvant systemic treatment, and 36

patients (5%) underwent a microscopically incomplete excision. The median fol-

low-up was 8.5 years.

RESULTS. During follow-up, 95 patients developed a local recurrence without evi-

dence of distant disease at the time the recurrence was diagnosed. Contralateral

breast cancer was diagnosed in 59 patients. The 5- and 10-year actuarial local re-

currence rates were 9.0% (95% confidence interval [95% CI], 6.6–11.4%) and

17.9% (95% CI, 14.1–21.7%), respectively. In a multivariate analysis, adjuvant sys-

temic treatment reduced the risk of local recurrence (hazards ratio [HR], 0.47;

95% CI, 0.28–0.78) and contralateral breast cancer (HR, 0.46; 95% CI, 0.24–0.87)

by >50%.

CONCLUSIONS. The risk of local recurrence in young patients who underwent

BCT was reduced strongly by using adjuvant systemic treatment. This finding

may provide an argument if favor of advising the use of systemic treatment for

all patients aged �40 years who undergo BCT. Cancer 2007;109:1957–64. � 2007

American Cancer Society.

KEYWORDS: breast carcinoma, breast-conservation, local recurrence, radio-
therapy.

I n the Netherlands, 11,687 women were diagnosed with invasive

breast cancer in 2003; and, in the same year, an estimated

211,300 new cases were diagnosed in the U.S.1 Among those

patients, 673 women (5.6%) and 11,500 women (5.5%), respectively,

were aged <40 years at diagnosis. Several large, randomized clinical

trials with long-term follow-up have reported equal survival rates af-

ter breast-conserving therapy (BCT) and after mastectomy for

patients with early-stage breast cancer.2–4 Consequently, BCT is now

a generally accepted alternative to mastectomy for the treatment of

early-stage breast cancer. It is estimated that approximately 300,000

women with stage I and II breast cancer undergo BCT worldwide

each year.4

There is no solid proof of a better psychological adjustment af-

ter BCT compared with mastectomy. However, results with respect

to body image and sexual functioning seem to be in favor of BCT,5
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which makes it an attractive treatment option for

young women. Unfortunately, in many studies,

young women also are those with the highest risk of

developing local recurrence after BCT compared with

older patients and with patients who undergo mas-

tectomy. The reported 10-year actuarial rates of local

recurrence for patients aged �40 years vary between

7% and 12% after mastectomy and between 19% and

35% after BCT.6–11 In 2 studies that compared the

risk of local recurrence after BCT in younger patients

and older patients, a 9-times greater risk was

observed in patients aged �35 years,10 and a 5-times

greater risk was observed in patients aged �40 years9

compared with patients aged >60 years. Although

younger patients are more likely to present with risk

factors for local recurrence than older patients,

including high tumor grade, vascular invasion, and

an extensive intraductal component, these factors do

not fully explain their greater risk of recurrence.6

These observation have raised doubts among sur-

geons and radiation oncologists about the safety of

BCT for young women. To evaluate the probability of

achieving local control after BCT and to determine

which factors have prognostic importance, we stud-

ied a cohort of 758 patients aged �40 years who

underwent BCT between 1988 and 2002 according to

regional treatment guidelines in general hospitals in

the southern Netherlands.

MATERIALS AND METHODS
Data were derived from 2 radiotherapy departments

in the south of the Netherlands, the Dr. Bernard Ver-

beeten Institute in Tilburg and the Department of

Radiotherapy of the Catharina Hospital in Eindhoven.

Together, these institutes currently serve a popula-

tion of approximately 2.4 million inhabitants. Data

provided by the 2 radiotherapy departments were

compared with data from the population-based

Eindhoven Cancer Registry (ECR), which has been

recording data on all patients with newly diagnosed

cancer since 1955 in an area that largely overlaps the

area served by the 2 radiotherapy departments.

According to data from the ECR, 18,393 patients

were diagnosed with invasive breast cancer in the

period from 1988 to 2002, including 1554 patients

(8.4%) aged �40 years. Of those 1554 patients, 774

(49.8%) underwent breast-conserving surgery, and

747 of those 774 patients (96.5%) also received post-

operative radiotherapy. No clear trend could be

observed in the proportion of patients aged �40

years who underwent BCT during the period of our

study (Fig. 1). From the 2 radiotherapy departments,

we received files that contained data from 780

patients aged �40 years who were diagnosed during

the period from 1988 to 2002 and who received BCT.

The clinical charts of these patients were reviewed to

collect information with respect to tumor stage,

treatment, and outcome.

After the completion of data collection, it

appeared that 13 of the 780 patients had locally

advanced breast cancer (ie, T3 or T4 tumor classifi-

cation), 7 patients had ductal carcinoma in situ, 1

patient had not received radiotherapy, and 1 patient

presented with distant disease at the time the pri-

mary tumor was diagnosed. After excluding these 22

patients, 758 patients with pathologic stage I and II

breast cancer (T1-T2, N0-N2, M0)12 remained avail-

able for the current analysis.

All patients underwent a wide excision of the tu-

mor and either a sentinel lymph node procedure or

an axillary lymph node dissection followed by radio-

therapy. Radiotherapy was given to a dose from 46

grays (Gy) to 50 Gy to the whole breast and was

delivered by using a tangential-field technique in 2-

Gy to 2.3-Gy fractions 4 or 5 times per week. Six

hundred sixty patients (87%) received a boost to the

primary tumor bed of 14 Gy to 16 Gy, in 2-Gy to

2.5-Gy fractions, 4 or 5 times per week, delivered by

external photon or electron beam therapy. Twenty-

three patients (3%) received an iridium implantation

with a dose of 15 Gy at a low dose rate, and 75

patients (10%) did not receive a boost.

Before 1998, adjuvant systemic treatment was

based on regional guidelines and was recommended

only for patients who had positive axillary lymph

FIGURE 1. Proportion of patients of aged �40 years who underwent
breast-conserving therapy (BCT) or mastectomy in the period from 1988 to

2002 (n ¼ 1554 patients). BCT included local excision of the tumor followed

by irradiation of the breast. Source: Eindhoven Cancer Registry.
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nodes. In 1998, the Dutch National Breast Cancer

Platform and the Dutch Society for Medical Oncology

published a new guideline13 based on the St. Gallen

guidelines14,15 in which lymph node-negative

patients with high-risk breast cancer were advised to

receive adjuvant systemic treatment, depending on

the size, grade, and hormone receptor status of their

tumor. In 2001, the guideline was updated, so that

patients aged �35 years always were recommended

to receive adjuvant systemic treatment, irrespective

of their lymph node status or primary tumor charac-

teristics. However, in the most recent update of the

guideline, which was published in 2005, adjuvant

systemic treatment no longer was advised for

patients who had well-differentiated tumors that

measured �1 cm. The standard chemotherapy regi-

men consisted of cyclophosphamide, methotrexate,

and fluorouracil in the early years of the study period

and of an anthracycline-containing regimen there-

after. From 1998, hormone therapy (tamoxifen at a

dose of 20 mg daily for 5 years) was recommended

for patients who had positive lymph nodes and for

lymph node-negative, high-risk patients who had

estrogen or progesterone receptor-positive tumors.

Follow-up was completed until the patient’s

death or until the date of last contact with the sur-

geon, radiation-oncologist, or general practitioner.

The median duration of follow-up for all 758 patients

was 8.5 years (range, 0.9–16.9 years). Forty-two

patients (5.2%) were lost to follow-up, which meant

that their last contact date was before January 1,

2005. The median follow-up for those 42 patients

was 7.6 years.

The endpoints that were addressed in the study

were local recurrence, regional recurrence, distant re-

currence, contralateral breast cancer, and death.

Local recurrence was defined as any reappearance of

tumor growth in the treated breast or overlying skin.

Regional recurrence was defined as any recurrent tu-

mor growth in the axillary, internal mammary, or su-

praclavicular lymph node areas. The time to local,

regional, and distant recurrence; contralateral breast

cancer; and death were estimated by using the life-

table method. For each endpoint, the time to event

was defined as the interval between primary treat-

ment and occurrence of the event of interest. In the

absence of the event of interest, observation time

was censored at the last contact date of the patient.

Comparisons between subgroups with respect to the

occurrence of local recurrence were made by using

the log-rank test. Multivariate analyses were carried

out using Cox proportional hazards models to iden-

tify factors that were associated with an increased

risk of local recurrence.

Only local recurrences that occurred as a first

event were included in the survival analyses. For sev-

eral reasons, local and regional recurrences and con-

tralateral breast cancers that were diagnosed after

distant metastases or with synchronous distant dis-

ease were not counted in the survival analyses,

because they are considered less important clinically,

and the risk of underreporting is greater.

RESULTS
Patient and Treatment Characteristics
Table 1 shows the patient, tumor, and treatment

characteristics of the study population. The median

age at diagnosis was 37.5 years (range, 23.9–

40.9 years) at the time of primary diagnosis. The pri-

mary excision was reported as incomplete in 105

patients (14%) and in 36 patients (5%) when taking

into account the results of reexcision, which was

undergone by 89 patients (12%). No differences were

detected between the 3 time periods (ie, 1988–1992,

1993–1997, and 1998–2002) with respect to age, tu-

mor size, histologic grade and type, estrogen and

progesterone receptor status, the proportion of

patients who underwent reexcision, or the proportion

of patients who achieved positive resection margins.

All patients received radiotherapy, as described

above. From 1989 to 1996, a number of patients par-

ticipated in the European Organization for Research

and Treatment of Cancer (EORTC) ‘boost versus no

boost’ trial,16 which partially explains why 75 patients

had not received a boost dose. Chemotherapy was

administered to 218 patients (29%), and hormone

therapy was administered to 25 patients (3%),

whereas 86 patients (11%) received both. The propor-

tion of patients that received adjuvant systemic treat-

ment was 30% during the period from 1988 to 1992,

33% during the period from 1993 to 1997, and

increased to 68% during the period from 1998 to

2002. This increase could be attributed largely to the

growing proportion of patients with negative axillary

lymph nodes who received systemic treatment; for

patients with negative lymph node status, the pro-

portions of patients in the subsequent periods were

4%, 10%, and 48% (P < .0001), respectively; whereas,

for patients with positive lymph node status, these

proportions were 71%, 96%, and 99% (P < .0001),

respectively.

Local Recurrence
During follow-up, a local recurrence was diagnosed

in 95 patients without evidence of metastatic disease.

Seventeen additional local recurrences were diag-

nosed either after distant metastases or at the same

Breast Conservation in Young Women/van der Leest et al. 1959



time as distant disease. These 17 recurrences were

not included in the current analyses. Forty-five of 95

isolated local recurrences (47%) were detected by the

physician during routine control visits, 2 local recur-

rences (2%) were detected by the general practi-

tioner, and 42 local recurrences (44%) were detected

by the patients themselves (Table 2). Other charac-

teristics of the local recurrences also are presented in

Table 2.

The 5- and 10-year actuarial local recurrence

rates were 9% (95% confidence interval [95% CI],

6.6–11.4%) and 17.9% (95% CI, 14.1–21.7%), respec-

tively (Fig. 2). Univariate analyses showed that the

following factors were associated significantly with

TABLE 1
Actuarial Risks of Local Recurrence According to Patient, Tumor,
and Treatment Characteristics (n 5 758 patients)

Characteristic

Total

no.

Local recurrence (SE), %

PNo.

5-Year

rate

10-Year

rate

Age, y .36

�30 57 4 4.7 (3.4) 14.1 (7.1)

31–35 213 33 10 (2.3) 22.6 (3.8)

36–40 488 58 9 (1.4) 15.9 (2.2)

Year of BCT .06*

1988–1992 254 50 13 (2.3) 21.2 (3)

1993–1997 254 31 7.3 (1.8) 16.5 (2.8)

1998–2002 250 14 5.9 (1.6) NA

Pathologic tumor classificationy .74

pT1 529 65 8.8 (1.4) 17.1 (2.2)

pT2 213 25 6.6 (1.9) 17.9 (3.8)

Pathologic lymph node

classification{ .001

pN0 479 78 11.2 (1.6) 21.5 (2.4)

pN1-pN2 264 15 4 (1.3) 8.4 (2.3)

Histologic type§ .88

Ductal 678 85 8.6 (1.2) 17.5 (2)

Lobular or mixed 54 5 9.5 (5.3) 18.9 (8)

Other 19 3 10.7 (7.1) 21.9 (11.7)

Histologic gradek .61

Good 32 3 7.8 (5.4) 19.4 (11.8)

Moderate 101 14 10 (3.2) 29 (8.2)

Poor 177 20 7.9 (2.2) 14.3 (3.5)

Estrogen receptor status} .45

Positive 241 31 9.5 (2.2) 19.6 (3.7)

Negative 122 12 7.8 (2.7) 14.4 (4.2)

Progesterone receptor status# .82

Positive 274 34 7.7 (1.8) 16.7 (3)

Negative 102 12 10.5 (3.4) 18.4 (5.5)

Boost .10

Yes 683 78 8.8 (1.2) 17.2 (2.1)

No 75 17 11 (4) 23.3 (5.5)

Adjuvant systemic therapy** .002

Yes 329 20 4.4 (1.3) 10.5 (2.6)

No 427 74 12 (1.7) 21.6 (2.5)

Microscopic completeness of

tumor excisionyy .005

Complete 708 83 8.3 (1.2) 16.4 (1.9)

Incomplete 36 9 23.8 (8.8) 40.9 (12.6)

SE indicates standard error; BCT, breast-conservation therapy; NA, not available.

* Test for trend.
y Data were missing for 16 patients.
{ Data were missing for 15 patients.
§ Data were missing for 7 patients.
k Data were missing for 448 patients.
} Data were missing for 395 patients.
# Data were missing for 382 patients.
** Data were missing for 2 patients.
y y

Includes results of reexcision (data were missing for 14 patients).

TABLE 2
Characteristics of Patients With Local Recurrence After Breast-
Conserving Therapy (n 5 95 patients)

Characteristic No. (%)

Age at diagnosis of LR, y

� 40 40 (42)

41–45 41 (43)

>46 14 (15)

Time to LR, y

� 2.5 27 (28)

2.6–5 29 (31)

5.1–10 30 (32)

>10 9 (10)

Individual who detected LR

Patient 42 (44)

Surgeon or radiation oncologist 45 (47)

General practitioner 2 (2)

Unknown 6 (6)

Mode of detection of LR

Palpation 59 (62)

Mammography only 27 (28)

Echography only 1 (1)

MRI only 1 (1)

Unknown 1 (1)

Other 6 (5)

Localization of LR

At site of primary tumor 58 (61)

Near site of primary tumor 14 (15)

Elsewhere in the breast 7 (7)

Diffuse 4 (4)

Unknown 12 (13)

Histologic type of LR

Ductal 83 (87)

Lobular or mixed 10 (11)

Other 1 (1)

Unknown 1 (1)

Invasiveness of LR

DCIS 13 (14)

Invasive 60 (63)

Invasive and DCIS 19 (20)

Unknown 3 (3)

LR indicates local recurrence; MRI, magnetic resonance imaging; DCIS, ductal carcinoma in situ.
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the occurrence of local recurrence: pathologic lymph

node status (P ¼ .001), microscopic resection margin

(P ¼ .005), and adjuvant systemic treatment

(P ¼ .002) (Table 1 and Fig. 3). A nonsignificant trend

toward better local control was observed during the

study period (test for trend: P ¼ .06) and for patients

who received a boost dose to the tumor bed

(P ¼ .10).

The results of the multivariate Cox regression

analysis of prognostic factors for local recurrence-

free survival are presented in Table 3. Because data

on estrogen and progesterone receptor status and

histologic grade were missing for >50% of patients,

these factors were not included in the multivariate

model. The multivariate analysis also was compli-

cated by the strong concordance between axillary

lymph node status and adjuvant systemic treatment:

231 of 263 lymph node-positive patients (88%) had

received systemic treatment compared with only 93

of 478 lymph node-negative patients (19%). In a

model that included both systemic treatment and

lymph node status, the prognostic effect of adjuvant

systemic treatment was obscured by the effect of ax-

illary lymph node status. In this model, patients with

positive lymph node status appeared to have a 60%

lower risk of developing local recurrence (hazards ra-

tio [HR], 0.40; 95% CI, 0.23–0.72). Separate multivari-

ate analyses for patients who did and did not receive

adjuvant systemic treatment demonstrated that

lymph node status was not associated with the risk

of local recurrence, which implies that lymph node

status was not an independent prognostic factor for

local recurrence. Therefore, we opted for a model

that excluded axillary lymph node status (Table 3). In

this model, the use of adjuvant systemic treatment

FIGURE 2. Actuarial risk of local recurrence (LR) and contralateral breast
cancer (CLBC) in patients aged �40 years who underwent breast-conserving
therapy (BCT) (n ¼ 758 patients).

TABLE 3
Results of Multivariate Analysis for Local Recurrence After
Breast-Conserving Therapy (n 5 727 patients)

Characteristic HR 95% CI P

Period of diagnosis .28*

1988–1992 1 (Ref)

1993–1997 0.83 0.52–1.32 .43

1998–2002 0.74 0.37–1.51 .41

Age at diagnosis, y

36–40 1 (Ref)

31–35 1.27 0.82–1.98 .29

�30 0.73 0.26–2.02 .54

Pathologic tumor classification

pT1 1 (Ref)

pT2 1.07 0.66–1.74 .79

Tumor type

Ductal 1 (Ref)

Lobular or mixed 0.71 0.26–1.96 .51

Other 0.76 0.19–3.10 .70

Boost

No 1 (Ref)

Yes 0.67 0.39–1.15 .14

Microscopic completeness of tumor excisiony

Complete 1 (Ref)

Incomplete 2.98 1.42–6.22 .004{

Adjuvant systemic therapy

No 1 (Ref)

Yes 0.47 0.28–0.78 .004{

HR indicates hazard ratio; 95% CI, 95% confidence interval; Ref, reference category.

* Test for trend.
y Includes result of reexcision.
{ Significant P value for factors that were included in the final Cox regression model.

FIGURE 3. Actuarial risk of local recurrence in patients aged �40 years
who underwent breast-conserving therapy (BCT) according to the use of ad-

juvant systemic treatment.
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appeared to reduce the risk of local recurrence by

>50% (HR, 0.47; 95% CI, 0.28–0.78). The only other

significant prognostic factor was the completeness of

the tumor excision.

Of the 95 patients who had local recurrences, 34

patients developed distant metastases. The 5-year

distant disease-free survival rate for this group was

66.3% (95% CI, 55.5–77.1%), as calculated from the

date the local recurrence was diagnosed.

Survival, Contralateral Breast Cancer, Regional
Recurrence, and Distant Recurrence
During follow-up, 22 of the 758 patients developed

regional recurrences (including 8 patients who had

supraclavicular recurrences), 209 patients developed

distant metastases, 59 patients developed contralat-

eral breast cancer (Fig. 2), and 174 patients died. The

10-year actuarial rates of these endpoints were 3.5%

(95% CI, 1.8–5.2%), 30.4% (95% CI, 26.6–34.2%), 9.6%

(95% CI, 6.8–12.4%) (Fig. 2), and 26.9% (95% CI,

23.1–30.7%), respectively. The 10-year disease-free

survival rate (ie, survival without local, regional, or

distant recurrence and without contralateral breast

cancer) was 55.8% (95% CI, 51.6–60%). In multivari-

ate analyses, a significantly lower risk of contralateral

breast cancer was identified for patients who

received adjuvant systemic treatment compared with

patients who did not receive systemic treatment (HR,

0.46; 95% CI, 0.24–0.87).

DISCUSSION
The objective of the current study was to evaluate

the results of BCT in patients aged �40 years. Our

population-based study included 758 patients who

received treatment between 1988 and 2002. The 5-

and 10-year actuarial local recurrence rates were 9%

and 17.9%, respectively. Patients who received adju-

vant systemic therapy had a >50% lower risk of

developing a local recurrence compared with

patients who did not receive adjuvant systemic ther-

apy, and a similar reduction in the risk of breast can-

cer in the contralateral breast was observed. The use

of adjuvant systemic treatment also explained the

lower risk of local recurrence in the patients with

positive axillary lymph nodes, as illustrated by the

finding that lymph node status was no longer an in-

dependent prognostic factor in the subgroups of

patients who did and did not receive adjuvant sys-

temic treatment.

Many studies on local recurrence after BCT were

performed in the 1980s, directly after the intro-

duction of BCT when adjuvant systemic treatment

generally was not considered for patients who

had negative axillary lymph nodes.17–21 Therefore,

the absolute risks reported in those studies from the

1980s may not have been representative of the

results obtained in more recent years. Moreover, in

most of those studies, the number of young patients

was much smaller than in our study, which de-

creased the accuracy of their risk estimates and lim-

ited the possibility to study risk factors for local

recurrence in young patients. Our rates appear to be

lower than those of other recent reports for patients

aged �40 years, which varied between 8% and 16%

at 5 years after BCT and were >20% at 10 years.7–11

However, a direct comparison with those other stu-

dies is complicated by their different definitions of

local recurrence, which sometimes included regional

recurrences or local recurrences that occurred with

previous or synchronous distant metastases.

The role of routine follow-up in the detection of

local recurrence remains a matter of debate. In our

study, in which follow-up included annual mammog-

raphy and a clinical examination at each visit,

approximately 50% of local recurrences were de-

tected by the physician during routine control visits,

and the other 50% were detected by the patients

themselves (Table 2). These proportions are in ac-

cordance with the results from a systematic review

by de Bock et al. showing that approximately 40% of

isolated locoregional recurrences after the treatment

of early-stage invasive breast cancer were diagnosed

during routine visits and routine tests in asymptom-

atic patients.22 More research is needed to determine

which diagnostic strategies are able to improve the

detection of asymptomatic, isolated recurrences and

to assess their impact on the potential for cure and

on the quality of life.

Of the local recurrences that were identified in

our study, the large majority occurred at or near the

site of the primary tumor, and only 7% developed

elsewhere in the breast. This suggests that, at least in

young women, most local recurrences are not new

primary tumors but are more likely to be true recur-

rences, originating from residual tumor tissue or

from genetic alterations in apparently normal breast

tissue at the margins of the surgically excised tu-

mor.23 The decision to deliver an additional localized

dose of irradiation to the tumor bed is motivated by

the finding that most local recurrences occur within

the vicinity of the primary tumor. It has been

demonstrated that patients aged �40 years benefit

more from an additional boost treatment; the cumu-

lative 5-year rate of local recurrence was 19.5% with-

out and 12% with an additional dose in a large,

randomized, controlled trial that was designed by the

EORTC.16 Although the risk estimate did not reach
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statistical significance, the results of our study, in

which 75 of 758 patients did not receive a boost

dose, are in line with the findings of the EORTC-trial:

The boost treatment reduced the local recurrence

rate by 33% (HR, 0.67; 95%CI, 0.39–1.15).

A trend toward increasing local control was iden-

tified over the study period, although it did not reach

statistical significance. The first years of our study,

between 1988 and 1992, covered the early experiences

with BCT, which was introduced during the first half

of the 1980s.24,25 The later years were characterized

by more frequent use of adjuvant systemic therapy

(ie, nearly a doubling of the proportion of patients

receiving systemic treatment after 1998) and

increased knowledge of the importance of achieving a

complete excision of the tumor, especially in the pre-

sence of an extensive intraductal component. It is

believed that this resulted in a more careful evalua-

tion of the tumor margins and a more evidence-based

selection of patients for BCT.26 These supposed

changes also have been mentioned by others to

explain similar trends of improving local control.27,28

Similar to other studies, the current study

demonstrated that patients who achieve a microsco-

pically incomplete tumor excision have a signifi-

cantly higher risk of local recurrence than patients

who achieve a complete excision. However, it should

be noted that only 36 patients (5%) in our study had

positive resection margins (taking into account the

reexcision), and 9 of those patients developed a local

recurrence, and that 83 of 95 recurrences occurred in

patients who had achieved negative margins. There-

fore, as reported previously by Schnitt, the identifica-

tion of risk factors for local recurrence among

patients who achieve a microscopically complete

excision is of particular interest and importance.29

Several studies have confirmed the possible ben-

efit of adjuvant systemic therapy on local control af-

ter BCT.28,30–36 The risk reductions observed in those

studies appeared to be of the same magnitude for

both lymph node-positive patients and lymph node-

negative patients and varied between 50% and 70%,

proportions that are comparable to the reductions

observed in our study. It is only since 1998 that the

Dutch guidelines have recommended adjuvant sys-

temic treatment for lymph node-negative patients,

depending on the size, grade, and steroid receptor

status of the tumor. The indications for the use of

systemic treatment underwent additional changes in

2001 and 2005, as discussed above. Considering the

recent modifications of the guidelines, the length of

follow-up in our patients still is too short to evaluate

the potential impact of the increased use of systemic

treatment on local tumor control.

A recent review of the Early Breast Cancer Trial-

ists’ Collaborative Group indicated that locoregional

recurrence also can affect long-term breast cancer

mortality; it was estimated that the prevention of 4

local recurrences after BCT would avoid approxi-

mately 1 death from breast cancer over the next 15

years.37 Our data indicate that the 10-year local re-

currence rate in patients aged �40 years is reduced

from >20% to approximately 10% by adjuvant sys-

temic treatment, which would mean that, for every

100 patients who receive BCT, 10 patients are spared

ablative surgery, and 2 or 3 supplementary patients

may be cured. These are convincing reasons to con-

sider the use of adjuvant systemic treatment for all

patients aged �40 years who receive BCT. However,

to be able to define the most effective treatment regi-

men for preventing local recurrence, larger studies

still are needed with detailed information on the

type, dose, timing, and duration of adjuvant systemic

treatment that also include the role of ovarian func-

tion suppression and that take into account the pos-

sible side effects of the treatment and the personal

wishes of the patient.
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