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Voor mijn vader

Two roads diverged in a wood, and I -- 
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In The Netherlands breast cancer is diagnosed in approximately 12.000 women annually and is 

sti ll increasing (IKCNET.nl). The probability of developing breast cancer in the lifespan of a woman 

is 12-13%. Breast cancer is the most frequent occurring type of cancer in the Netherlands.

 Breast-conserving therapy (BCT) consists of surgery and radiotherapy. The surgical part 

involves radical removal of the tumour (e.g. lumpectomy) in combinati on with the achievement 

of an opti mal cosmeti c result and adequate axillary staging. The radiotherapy part, which follows 

the surgical part, involves the irradiati on of the whole breast with or without a boost irradiati on 

on the primary tumour area.

 In the early eighti es of the last century BCT was a relati vely new type of treatment, whereas 

the modifi ed radical mastectomy (MRM), also called Patey or Madden operati on, was seen as the 

standard breast cancer treatment. BCT and MRM for early-stage breast cancer were compared 

in several randomized trials as to their effi  cacy, carried out during the 1970s and 1980s.1-6 Aft er 

5 to 10 years of follow-up, none of these trials revealed a signifi cant diff erence in overall survival 

or distant disease-free survival. Since BCT was not a common type of treatment for breast cancer 

pati ents worldwide in the eighti es of the last century, it was neither in the Twente-Achterhoek 

region of the Netherlands in those days. I took the opportunity to build, from the very beginning 

in this region, a prospecti ve cohort of breast cancer pati ents, all primarily treated with BCT. This 

provided the opportunity of assessing treatment effi  cacy in the Twente-Achterhoek region, and 

of evaluati ng the relevance of various predicti ve and prognosti c factors for recurrent disease and 

survival.

STUDY DESIGNS

Cohort studies are the choice design for studying the course of a disease or for establishing 

risk factors associated with poor outcome, because they are longitudinal and follow a group 

of subjects over a period of ti me.7-9 Generally speaking, causati on cannot be proven in cohort 

studies because they are observati onal. However, because these studies follow a cohort of 

pati ents through ti me, they possess the correct ti me sequence for providing strong evidence as 

to possible causes and eff ects. In additi on, in prospecti vely designed cohort studies -as opposed 

to historical cohort studies , investi gators can control many sources of bias related to pati ent 

selecti on and recorded measurements.

 It is stated that randomized trials carry the highest level of evidence and observati onal 

studies are more prone to distorti on (due to lack of randomizati on). Retrospecti ve studies, like 

case-control studies, should, according to some, be looked at with cauti on. These statements 

are questi onable. Undoubtedly, performing a randomized controlled trial is the best method for 

comparing the (relati ve) effi  cacy of various treatments and modaliti es and they play a central 
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role in the development of new therapeuti c strategies. However, these studies have their own 

problems. The oft en rigid selecti on of pati ents creates questi ons related to the representati vity 

of the obtained results and does, therefore, not provide a sati sfactory answer for all future 

pati ents. Also, ethical aspects might be a problem in the design of randomised controlled studies, 

and interim analyses someti mes lead to an early closing of these studies. All these aspects lead 

to the conclusion that all types of studies have their own advantages and disadvantages. With 

respect to possible predicti ve and prognosti c variables it is oft en diffi  cult, or not even feasible 

to evaluate those variables adequately in the setti  ng of a phase-III randomized study. Phase-III 

randomised controlled studies are someti mes used identi fy prognosti c factors in sub-analyses, 

but one has to realize that those studies were not designed to look at those factors and also 

oft en included a selected group of pati ents. However, publicati ons of these sub-analyses, receive 

a disproporti onate amount of att enti on.

 Prospecti ve cohort studies that, generally, include more pati ents and have a longer follow-

up period are pre-eminently bett er suited to study the relevance of prognosti c variables. In a 

prospecti ve cohort study the researcher, aft er identi fying the research group, has the ability 

to follow this group for a long period of ti me and has the opportunity to select the collecti on 

of variables at baseline and during follow-up. These studies are usually confi ned to the 

determinati on and investi gati on of aeti ological and predicti ve factors. They do not allocate 

pati ents to treatments, but observe treatment as given in clinical practi ce and monitor the well-

being of individuals over ti me. The advantages of a cohort study are the identi fi cati on of relevant 

items on an individual basis; the order in which the follow-up is performed follows the natural 

course of the disease, and no selecti on bias is present because the defi niti on of the cohort 

populati on takes place before events occur. In oncology the disadvantage lies in the need for 

large numbers of pati ents that must be followed for a long period of ti me. When investi gati ng 

prognosis, it is essenti al to have complete follow-up data. 

 The reproducibility of epidemiological cohort studies remains a problem. The main source of 

variati on aff ecti ng precision is the chance variati on. A larger cohort diminishes variati on and so 

increases the level of reproducibility.

 In 1988 I started my cohort for breast cancer pati ents treated with breast-conserving therapy. 

In the Twente-Achterhoek region all pati ents from the four regional hospitals refer their pati ents 

with breast cancer to the Radiotherapy department of Medisch Spectrum Twente Hospital at 

Enschede. All inhabitants of the Twente-Achterhoek region will visit one of these four hospitals, 

making this cohort unique. The cohort study included all breast cancer pati ents treated with 

BCT, lumpectomy with or without axillary dissecti on or senti nel node procedure followed by 

radiotherapy to the breast as the primary treatment. This treatment for breast cancer was 

initi ated in the eighti es of the last century in our region, and the fi rst pati ent was treated 

and registered in 1983. Up ti ll 1988 only 116 pati ents were treated this way, and they were 
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retrospecti vely entered in the cohort. From 1988 every new pati ent referred to our department 

was entered in the cohort and followed up for at least 15 years aft er entering. Since the start 

of the study we performed a conti nuous up-date with the registrati on of recurrences, family 

history, and mortality. At the end of every year all missing fi les were retrieved and the data 

updated. Unto the present day, over 3.800 pati ents with BCT have been included in the cohort.

STUDIES 

The thus formed cohort of breast cancer pati ents treated with BCT, made it possible to investi gate 

clinically relevant items like the infl uence of a positi ve family history for breast cancer on the 

prognosis of the pati ents. Since the early nineti es of the last century it is possible to test for a 

BRCA 1 or BRCA 2 mutati on. Parti cularly young pati ents with a positi ve FH have a high risk of a 

mutati on. The problem is that, at the ti me of breast cancer diagnosis it is not known whether 

the pati ent bears a mutati on in her genome. On the other hand, every pati ent is well informed 

on the presence or absence of breast cancer in her family, and in parti cular with her fi rst-degree 

relati ves. In chapter 2 the impact of a positi ve family history in breast cancer as a prognosti c 

factor is investi gated.

Age has been an important issue in oncology. In breast cancer this is an important item in relati on 

to local control and survival for both young women and older women. Due to our cohort we had 

the opportunity to look at diff erent aspects in breast cancer treatment in relati on to age. Margin 

status might have a relati on to age in breast cancer. As menti oned later, we are interested in 

the relati on of margin status and local control. Incorporati ng age might have an impact on local 

control and survival. In chapter 3 we addressed this issue.

 Another topic is the occurrence of bilateral breast cancer, synchronous or metachronous. 

Bilateral breast cancer and parti cularly synchronous bilateral breast cancer is rare, and for this 

reason alone it is no opti on to investi gate possible treatments in phase III studies. Sti ll, it is 

important to know the effi  cacy of BCT in those pati ents. It has long been the policy in some 

centres to perform bilateral mastectomy in synchronous bilateral breast cancer, although no 

literature considers this treatment to be the primary treatment in those pati ents. Also, it is 

important to evaluate the possible impact of bilateral synchronous breast cancer on recurrences 

and prognosis. This is presented in chapter 4.

 

 Radiotherapy in BCT has always been radiati on of the whole breast followed by a boost to the 

former tumour area or lumpectomy area. In this respect the whole breast is a well defi ned area 

in contrast to the boost area. No defi niti ons exist on how large or how small the boost volume 

should be. Another item has been the accuracy we can achieve in the locati on of the boost in the 
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breast. Nowadays we have the possibility of CT-planning, but before CT-planning was possible, 

we were dependent on mammography, the scar, if possible preoperati ve examinati on, and, if 

present, surgical clips. In this respect it is interesti ng to look at the impact of the boost volume, 

parti cularly on local control. We addressed this in chapter 5.

 Timing of treatment in breast cancer has become increasingly important, due to the proven 

impact of adjuvant chemotherapy on survival. Lumpectomy followed by radiotherapy to the 

breast, regarded as an integral part of the primary treatment, has become an essenti al item 

in this discussion. With respect to adjuvant chemotherapy it is important to know how long 

radiotherapy can be postponed without compromising local control and survival. This has been 

investi gated by the study presented in chapter 6.

 Margin status in BCT has always been an interesti ng subject, both for the clinician and the 

pathologist. When is the primary tumour removed radically? When the inked margin is not 

aff ected or when there is a tumour free margin of 1, 2 or more than 2 millimetres? What is the 

impact of focal non-free margins on local recurrence? Is there a diff erence in outcome for margin 

status of infi ltrati ng carcinoma or carcinoma in situ, or both? These questi ons are addressed in 

many papers and are sti ll important to evaluate in a large prospecti ve cohort of pati ents with 

long-term follow-up. Chapters 7, 8, and 9 address these issues.
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SUMMARY

The aim of this study is to determine if breast conservati ve treatment is justi fi ed for pati ents with 

a positi ve family history of breast cancer and to investi gate whether they have a worse prognosis.

 We performed a prospecti ve cohort study of breast cancer pati ents, treated with breast 

conservati ve treatment with radiotherapy at the Radiotherapy Department of the Medisch 

Spectrum Twente. Between 1984 and 1996, 1204 pati ents with T1and T2 ≥3 cm were treated. 

Family history (FH) was recorded according to fi rst degree relati ve (FDR). Treatment consisted of 

lumpectomy with axillary dissecti on followed by radiotherapy to the whole breast with a boost 

to the primary area. Adjuvant systemic therapy was given to pati ents with positi ve nodes.

 A positi ve FH was noted in 243 (20.5%) pati ents, of whom 208 (17.6%) had one FDR, and 35 

(3.0%) ≥2 FDRs. The local recurrence rate was 4.1%, with similar rates for all groups. In young 

pati ents, ≤40 years, a signifi cant relati on between local recurrence and FH was found. The distant 

metastasis rate was 15.5%, with the lowest rate (5.7%) among pati ents with ≥2 FDRs. Pati ents 

with a positi ve FH had signifi cantly more contralateral tumours. The 5-year corrected survival 

was 91.3%. Among pati ents with a positi ve FH, a 5-year corrected survival of 91% was observed 

and the survival 100% among pati ents with one and ≥2 FDR.

 Family history is not a contraindicati on for breast conservati ve treatment and is not 

associated with a worse prognosis. Family history is not a prognosti c factor for local recurrence 

rate in pati ents older than 40 years.
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INTRODUCTION

It has been esti mated that 5–10% of breast cancer pati ents have a major inherited component.1 

The questi on has risen whether breast conservati ve treatment for pati ents with a family history 

(FH) of breast cancer is justi fi ed and if these pati ents have a worse prognosis. To address these 

questi ons we performed a prospecti ve cohort study of breast cancer pati ents, treated with breast 

conservati ve treatment only, and radiotherapy at the Radiotherapy Department of the Medisch 

Spectrum Twente (MST). Our research questi on was, whether a positi ve FH of breast cancer 

is a risk factor for increased rates of contralateral breast cancer, local recurrence and distant 

metastasis, and a decreased 5-year survival in pati ents receiving breast conservati ve treatment.

MATERIALS AND METHODS

Between 1984 and 1996, 1204 pati ents with early breast cancer, T1 and T2 ≤3 cm, were 

treated with breast conservati ve treatment in the Twente-Achterhoek region. All pati ents have 

undergone close follow-up and details of family history, local recurrence, regional recurrence, 

distant metastasis and survival were available. To get the most reliable family history (FH) we only 

recorded the history of the fi rst-degree relati ves. The FH was recorded according to fi rst degree 

relati ve (FDR): none, or one or more (≥1) FDRs. We also made a subdivision with a positi ve FH 

of one, or more than one (≥2) FDRs. Pati ents were divided into three age categories: 40 years 

or less, 41 to 50 years, and over 50 years. For the purpose of this study the cut-off  for analysis 

was July 1999. Pati ents were followed-up for local and regional recurrence, distant metastasis, 

second breast tumour contralateral, ti me to local recurrence and distant metastasis, and for 

survival. Because local recurrence and new primaries in the treated breast are oft en diffi  cult 

to diff erenti ate, they were classifi ed as local recurrences. Recurrences in the axilla, parasternal, 

or a combinati on were classifi ed as regional recurrence. Clinical histological, demographic 

and follow-up informati on was regularly collected and entered in our data base on all breast 

cancer pati ents treated with breast conservati ve treatment. The specifi c features recorded for 

each pati ent include tumour size, presence and number of positi ve lymph nodes (subdivided by 

number of nodes), TNM classifi cati on, histologic subtype, presence of an intraductal component 

(CIS), presence of microscopically involved margin of the lumpectomy specimen, radiotherapy 

with or without regional or parasternal radiotherapy and treatment with systemic adjuvant 

therapy. These data are displayed in Table 1.
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Table 1: Comparison of the distributi on of clinical, histological and treatment features of pati ents with 

no family history (FH) to a positi ve FH, ≥1 FDR, and the subdivision of fi rst degree relati ve (FDR).

None
(n=941)

number (%)

≥1 FDR
(n=243)

number (%)

P value one FDR
(n=208)

number (%)

>2 FDR
(n=35)

number (%)

P value

Age, mean  56  56.3 ns  56.3 56.3 ns

Age cat

≤40  76 (8.1)  23 (9.5)  20 (9.6)  3 (8.6)

41–50 251 (26.7)  59 (24.3) ns  49 (23.6) 10 (28.6) ns

>50 614 (65.3) 161 (66.3) 139 (66.8) 22 (62.9)

TNMclass

pT1N0 558 (59.3) 151 (62.1) 129 (62.1) 22 (62.9)

pT1N1 182 (19.3)  46 (18.9) ns 40 (19.2)  6 (17.1) ns

pT2N0  95 (10.1)  24 (9.9) 18 (8.6)  6 (17.1)

pT2N1  91 (9.7)  17 (7) 16 (7.7)  1 (2.9)

Histology

ductal carc 744 (79.1) 190 78.2) 163 (78.4) 27 (77.1)

lobular carc  92 (9.8)  25 (10.3)  22 (10.6)  3 (8.6)

tubular carc  53 (5.6)  14 (5.8) ns  12 (5.8)  2 (5.7) ns

medullary carc  24 (2.6)   6 (2.5)  3 (1.9)  2 (5.7)

rest  28 (3)   8 (3.3)  7 (3.4)  1 (2.9)

CIS

none 648 (68.9) 165 (67.9) 142 (68.3) 23 (65.7)

DCIS 239 (25.4)  58 (23.9) ns  50 (24)  8 (22.9) ns

lob.CIS  42 (4.5)  15 (6.2)  13 (6.3)  2 (5.7)

NO. pos. lymph node

None 653 (69.4) 178 (73.3) 150 (72.1) 28 (80)

1–3 199 (21.2)  49 (20.2) ns  45 (21.6)  4 (11.4) ns

>3  78 (8.3)  14 (5.8)  11 (5.3)  3 (8.6)

Margin lumpectomy

Positi ve  84 (8.9)  28 (11.5) ns  22 (10.6)  6 (17.5)  ns

Negati ve 854 (90.6) 214 (88.1) 185 (88.9) 29 (82.9)

Radiotherapy

Mamma 666 (70.8) 179 (73.7) 154 (74)  25 (71.4)

Mamma+regional 155 (16.5) 37 (15.2) ns  33 (15.9)  4 (11.4) ns

Mamma+parast. 120 (12.8) 27 (11.1)  21 (10.1)  6 (17.1)

Adjuvant syst.ther.

none 688 (73.1) 193 (79.4) 164 (78.8) 29 (82.7)

Horm or chemo 253 (26.9)  50 (20.6) P=0.044  44 (21.6)  6 (17.1) ns

CIS: carcinoma in situ, DCIS: ductal carcinoma in situ, lob.CIS: lobular carcinoma in situ.
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Treatment
The standard treatment for breast conservati ve treatment consisted of lumpectomy with axillary 

dissecti on, clearance level I−III, followed by radiotherapy to the whole breast with a boost to the 

primary tumour area. Twelve pati ents did not have an axillary dissecti on. According to FDR 11 of 

those 12 pati ents had none and 1 pati ent had one FDR.

 Radiotherapy consisted of 50 Gy to the whole breast delivered by tangenti al technique in 

2 Gy fracti on 5 ti mes a week. This was followed by a boost to the primary tumour bed of 14 Gy in 

2 Gy fracti on 5 ti mes a week delivered by external photon or electron beam therapy. In the early 

years a boost of 15 Gy, 2.5 Gy per fracti on was delivered to 172 pati ents. Twenty-eight pati ents 

were treated by iridium implantati on peroperati vely with a dose of 15 Gy low dose rate.

 Adjuvant therapy consisted of regional or parasternal radiotherapy and of hormonal and/

or chemotherapy. The regional or parasternal radiotherapy was 50 Gy in 2 Gy fracti on 5 ti mes a 

week. The indicati on was the presence of and number of positi ve lymph nodes and/or extranodal 

(EN) disease.

 For premenopausal pati ents chemotherapy was related to the number of positi ve lymph 

nodes in the early years of the treatment period. Nowadays all premenopausal pati ents with 

positi ve lymph nodes have chemotherapy. 

 For postmenopausal pati ents adjuvant hormonal therapy was given when positi ve lymph 

nodes were present.

Stati sti cal methods
Time to recurrence and follow-up was calculated from the start of the treatment. To test between-

group diff erences for categorical data, α2-tests were used, while diff erences in conti nuous 

variables were analysed by Student-t-test. Survival stati sti cs were calculated by the method of 

Kaplan and Meier. The overall survival, due to all causes and corrected survival, corrected for 

intercurrent death, were calculated. This means that data on pati ents who died of other causes 

were regarded as censored data. For comparing survival distributi ons we used the logrank test. 

Multi variate survival analysis was done with Cox regression, while for the categorical data logisti c 

regression was used.

RESULTS

For 20 of the 1204 pati ents FH was unknown, leaving 1184 pati ents for analysis. A positi ve FH 

of carcinoma of the breast was noted in 243 (20.5%) pati ents, of which 208 (17.6% of total) had 

one FDR, and 35 (3% of total) ≥2 FDRs. The mean age was 56 years (range 20−89) and when 

separated according to FH there was no signifi cant diff erence in age (Table 1). Comparisons in 
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terms of clinical, histological, and demographic characteristi cs, between pati ents without and 

with a positi ve FH, and among the groups with one FDR and ≥2 FDRs are presented in Table 1. The 

only signifi cant diff erence between pati ents with and without positi ve FH was found regarding 

adjuvant systemic therapy. Pati ents with a positi ve FH more oft en did not receive adjuvant 

systemic therapy (P=0.042).

 The distributi on of adjuvant treatments is presented in Table 2.

 The follow-up ranged from 2 to 175 months, with a median of 65 months and a mean of 70 

months.

Table 2: Distributi on of the adjuvant treatment of systemic and radiotherapy with 1184 pati ents.

Radiotherapy Hormonal Chemother. Horm.+chemo Trial None Unknown

Breast only (71.4%)  54 (4.6%)  33 (2.8%) 1 756 (63.9%) 1

Breast + regional 
node (16.2%)

100 (8.5%)  47 (4%) 2 (0.2%) 7 (0.6%)  36 (3%)

Breast + parasternal 
node (12.4%)

 28 (2.4%)  31 (2.6%)  86 (7.3%) 2

Total (100%) 182 (15.4%) 111 (9.4%) 2 (0.2%) 8 (0.7%) 878 (74.2%) 3 (0.2%)

Recurrence rates (Table 3)
The local recurrence rate was 4.1%, with similar rates and localisati ons of the recurrence for all 

groups. The relati onship between local recurrence and FH was signifi cant (P=0.005) for pati ents 

of ≤40 years (Table 4). In 11 (1%) pati ents a regional recurrence was observed, of which 7 were 

in the axilla, 2 parasternal and 2 both together.

 Univariate analysis showed a signifi cant relati onship between regional recurrence and a 

positi ve FH (P=0.04). Distant metastases were found in 183 pati ents (15.5%), with the lowest 

rate (5.7%) among the pati ents with ≥2 FDRs. No signifi cant relati on between metastasis and 

FH for the three diff erent age categories was found. Contralateral carcinoma of the breast was 

diagnosed in 69 (7.4%) of the 935 pati ents without a positi ve FH, and in 32 (13.2%) of those with 

a positi ve FH (P=0.004).

 In a multi variate logisti c regression we analysed the relati ve risk of getti  ng local and regional 

recurrence, distant metastasis and contralateral tumour in relati on to FH. A signifi cant increased 

risk was seen for regional recurrence (OR=4.8; 95% Confi dence Interval 1.4−16.7; P=0.014) and 

contralateral carcinoma of the breast (OR=2.0; 95% Confi dence Interval 1.3−3.1; P=0.003) for 

pati ents with a FH.

 The 5-year overall survival was 88% with a corrected survival of 91.3% and it was similar 

for pati ents with or without a positi ve FH. Also strati fi ed for the diff erent age categories there 

was no signifi cance diff erence. Among the 243 pati ents with a positi ve FH, a 5-year survival of 
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91% and 100% was observed among pati ents with one and ≥2 FDR, respecti vely (Figure 1). In a 

multi variate Cox regression, with FH and other clinical and histological factors family history was 

not a signifi cant factor.

Kaplan-Meier survival es�mates

Corrected survival of 1184 pa�ents by FDR 

months
0 12 24 36 48 60 72 84 

0.00 

0.25 

0.50 

0.75 

1.00 

none
one

 2

p=0.02 

Figure 1: Corrected survival of 1184 pati ents by FDR.

Table 3: Univariate analysis of results in breast conservati ve treatment for 1184 pati ents with a family 

history according to fi rst degree relati ve (FDR).

None
941 pat. (%)

≥1
243 pat. (%)

P value One
208 pat. (%)

≥2
35 pat. (%)

P value

Contralat. tumour

yes  69 (7.4) 32 (13.2) P=0.004  29 (14)  3 (8.6) P=0.009

no 866  210 178 32

Local recur.

yes  39 (4.2)  10 (4.1) ns   9 (4.3)  1 (2.9) ns

no 901 233 199 34

Regional rec.

yes   6 (0.6)   5 (2.1) P=0.040   4 (1.9)  1 (2.9) ns

no 935 238 204 34

Metastasis

yes 152 (16.2)  31 (12.8) ns  29 (13.9)  2 (5.7) ns

no 789 212 179 33
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Table 4: Univariate analysis of the relati on of family history and local recurrence according to age 

category.

Age category Family history Local recurrence P value

≤40 Years Positi ve Negati ve 

n=99 ≥1 FDR  7 (30.4%)  16 (69.6%) P=0.005

None  6 (7.9%)  70 (92.1%)

41–50 years

n=310 ≥1 FDR  1 (1.7)  58 (98.3%) ns

none 15 (6%) 236 (94%)

>50 years

n=774 ≥1 FDR  2 (1.2%) 159 (98.8%) ns

none 18 (2.9%) 595 (97.1%)

DISCUSSION

One of the main reasons to look at the infl uence of family history, is the fact that women with a 

FH and a tumour in the breast were and sti ll are oft en advised not to have a breast conservati ve 

treatment in our region. This is because of the so-called high rate of local recurrence and in 

consequence a less good prognosis. Except for retrospecti ve and case control sutdies, no 

prospecti ve randomised trial is known to us, that could scienti fi cally confi rm this hypothesis.

 In order to obtain a reliable family history from every pati ent we chose to ask only for fi rst 

degree relati ves. We are aware of the fact that by doing so we might miss pati ents with positi ve 

second-degree relati ves. Despite that, it is our opinion that in this way we have obtained a reliable 

family history. Data from the literature with regard to local recurrence are not consistent.6-11 

Chabner et al. and others did not fi nd a higher rate of local recurrence aft er breast conservati ve 

treatment, this in contrast to Ravaioli et al. and others who did fi nd a higher local recurrence rate. 

In our large study we did not fi nd a higher rate of local recurrence for pati ents with a FH.

 Looking at the local recurrence rate in relati on to FH in diff erent age categories we found a 

very high rate for pati ents of ≤40 years (Table 4). In the multi variate logisti c analysis we did not 

fi nd a signifi cant relati on between age category and FH. Also the multi variate survival analysis did 

not show any signifi cance in this respect. This indicates that FH might not be the dominant factor 

in the relati on to local recurrence for pati ents ≤40 years.

 While for all pati ents a positi ve FH did not result in a higher local recurrence rate and as 

a consequence FH is not a contra indicati on for breast conservati ve treatment, it might be 

contraindicated for young pati ents, ≤40 years, and a positi ve FH. On the other hand we do not 

know if mastectomy will give bett er results in this respect.
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 In our analysis we found a signifi cant relati on between the incidence of regional recurrence 

and FH. When analysing the relevance of this in relati on to other clinical, histological and 

demographic factors we fi nd could not an signifi cant relati on. This makes the importance of 

the signifi cance questi onable, which is supported by the wide 95% confi dence interval in the 

multi variate analysis.

 Also the prognosis for pati ents with a FH is not consistent.15-17

 Looking at the incidence of metastasis for the diff erent groups, a positi ve FH of breast cancer 

did not have any infl uence in the incidence of distant metastasis on univariate analysis. Also in 

the multi variate logisti c regression metastasis did not have a signifi cant relati on with FH. This is 

not consistent with Marcus et al. who found a lower rate, but is consistent with data of Israeli 

and of Chabner.4,6,7 It suggests that the prognosis is not infl uenced by a positi ve FH according to 

FDR. Marcus et al. found in hereditary breast cancer pati ents a lower recurrence rate.4 We could 

not confi rm his results with our small series of 35 pati ent with ≥2 FDRs and who possibly had 

hereditary breast cancer.

 Looking at the survival our results are consistent with the literature.2,3,5,7,8,14,15 There is no 

survival diff erence between pati ents with or without a FH. Only if we look in parti cular to the 

small group of pati ents with ≥2 FDRs (Figure 1) we see a 100% survival, which is supported by 

data of Marcus et al. and Malone et al.4,12,16 We must be aware that this group of 35 pati ents 

with possibly hereditary breast canceris rather small, which means that we have to interpret 

this with cauti on. The results with regard to the incidence of contralateral tumour are consistent 

with other data.6,7,16 However, in those 35 pati ents with ≥2 FDRs we observed a similar rate as in 

pati ents with no FH.

 In conclusion, pati ents with a positi ve family history have no worse prognosis. A positi ve 

family history is no contraindicati on for breast conservati ve treatment for pati ents older than 

40 years. A positi ve family history and an age of ≤40 years might be a contra indicati on to breast 

conservati ve treatment. Larger prospecti ve cohort studies are necessary to evaluate further 

the infl uence of a positi ve FH on the treatment results and prognosis of women with breast 

carcinoma.
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ABSTRACT 

The aim of the study was to evaluate the importance of young age with regard to local control in a 

prospecti ve cohort of 1085 women with pathological T1 tumours treated with breast conservati ve 

treatment (BCT). Pati ents were divided into two age groups: 40 years or younger, 7.8%, and older 

than 40 years, 92.2%. With a median follow-up of 71 months, the local recurrence rate was 10.6% 

in women ≤40 years, and 3.7% in older women. The local recurrence-free survival (LRFS) was 

signifi cantly diff erent for the two age groups, respecti vely 89%, ≤40 years, and 97.6%, >40 years 

(P=0.0046). A separate analysis showed a signifi cantly decreased LRFS for young women with a 

positi ve family history, 75.4% versus 98.4% 5-year LRFS for older women. A worse LRFS for young 

women with a negati ve lymph node status was also observed, respecti vely 84% versus 98% 

5-year LRFS (both P<0.001). In a multi variate analysis, taking into account the pre-treatment and 

treatment factors, age ≤40 years, was the only signifi cant predictor of a decreased LRFS. Thus, 

young age is an important factor in relati on to local control. In a subset analysis, this signifi cant 

adverse eff ect of young age on outcome appears to be limited to the node-negati ve pati ents and 

those with a positi ve family history. To date, there is no evidence that young women with pT1 

breast cancer, treated by mastectomy have an improved outcome when compared with those 

treated with conservati ve surgery and radiotherapy. Taking into account results from a subset 

analysis suggests that giving systemic therapy to a subgroup of women who are ≤40 years, node-

negati ve and/or have a positi ve family history might give a bett er local control. 
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INTRODUCTION 

Nowadays, breast conservati ve treatment (BCT) is the standard treatment for small breast 

tumours, stage I and II. Large randomised trials such as the Nati onal Surgical Adjuvant Breast and 

Bowel Project (NSABP) Protocol B-06, the European Organizati on for Research and Treatment of 

Cancer (EORTC) trial 10801, and other data showed equal results for lumpectomy with irradiati on, 

compared with mastectomy.1-4 

 Women with T1 tumours are an excellent group for BCT. In additi on, from a psychological and 

social point of view, BCT off ers women a bett er treatment compared with mastectomy. In this 

respect, young women are an important group. Many studies report a higher local recurrence 

rate in young women, ranging from 8 to 31% in women younger than 45 years of age.5-14,29 

 The identi fi cati on of pati ents at an increased risk of local recurrence aft er BCT conti nues to 

generate con troversy. Many factors have been identi fi ed. Unfortu nately, direct comparison of 

published data is limited because of diff erences in surgical and radiati on techni ques, histological 

evaluati ons and the use of adjuvant systemic therapy. 

 In the EORTC trial, investi gati ng the value of the boost dose, which included 5569 pati ents, 

young age (<40 years) was again one of the major prognosti c fac tors for worse local control. 

 This raises the questi on of whether BCT is the right primary treatment for young women 

or whether other factors should be considered. To evaluate the impor tance of young age as a 

prognosti c factor for local recurrence, we analysed a prospecti ve cohort study of breast cancer 

pati ents with T1 tumours, all treated with BCT, and all treated with radiotherapy at the Radio-

therapy department of the Medisch Spectrum Twente (MST). 

PATIENTS AND METHODS 

Between 1984 and 1997, 1085 pati ents with a patho logical T1 breast cancer (pT1), were treated 

with BCT in the Twente-Achterhoek region, and all had the radio therapy at the Radiotherapy 

Department of the MST. 

 The standard treatment for BCT consisted of lum pectomy with axillary dissecti on, clearance 

level I–III, followed by radiotherapy of the whole breast with a boost to the primary tumour area. 

 The radiotherapy was 50 Gy to the whole breast delivered by tangenti al technique in 2 Gy 

fracti ons, fi ve ti mes a week. This was followed by a boost to the pri mary tumour bed of 14 Gy in 

2 Gy fracti ons fi ve ti mes a week, delivered by external photon or electron beam therapy. In the 

early years, a boost of 15 Gy, 2.5 Gy fracti ons, four ti mes a week was delivered to 143 pati ents 

(13%). 27 pati ents were treated by an iridium implantati on peroperati vely with a dose of 15 Gy 

at a low dose rate. 
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 The adjuvant therapy consisted of regional or parasternal radiotherapy, and of hormonal 

and/or chemo therapy. 50 Gy was given for regional or parasternal radiotherapy in 2 Gy fracti ons 

fi ve ti mes a week. Regional radiotherapy, including axilla, supraclavicular and parasternal, was 

indicated for pati ents with more than three positi ve lymph nodes and/or extranodal dis ease 

(EN). Parasternal radiotherapy was indicated for those with less then four positi ve lymph nodes 

without EN. Giving parasternal radiotherapy depended also on the medial implantati on of the 

breast, because priority was given to radiotherapy of the breast as part of the primary treatment. 

This may have led to pati ents with an indicati on for parasternal radiotherapy not receiving it. 

 Unti l 1992, premenopausal women received chemo therapy when the number of positi ve 

lymph nodes was more than three. Nowadays, all premenopausal pati ents with positi ve lymph 

nodes have chemotherapy. Gen erally, the chemotherapy was administered post-radiotherapy. 

 For postmenopausal pati ents, adjuvant hormonal therapy was given when positi ve lymph 

nodes were pre sent. All pati ents underwent a close follow-up every 3 months for the fi rst 3 years 

and twice a year thereaft er. The follow-up included family history, local recurrence, regional 

recurrence, distant metastasis and survival. For the purpose of this study the cut-off  for analysis 

was July 2000. 

 As local recurrence and new primaries in the treated breast are oft en diffi  cult to diff erenti ate, 

they were all classiffi  ed as local recurrences. Recurrences in the axilla, parasternal or a 

combinati on were classiffi  ed as regional recurrence. Pati ents were divided into two groups 

according to age; either 40 years or younger or older than 40 years of age. The comparability of 

the two age groups was assessed in terms of clinical factors (locali sati on of the primary, family 

history), histopathological factors (histology, presence of carcinoma in situ (CIS), involvement 

margins in the lumpectomy, presence and number of positi ve lymph nodes, incidence of extra-

nodal disease and oestrogen receptor status, and treat ment-related factors (type of radiotherapy 

and incidence of adjuvant systemic therapy). We defi ned the presence of CIS by having CIS in 

the lumpectomy specimen. No disti ncti on was made for an extensive intraductal com ponent. 

Involvement of the margin in the lumpectomy specimen was defi ned as having microscopical 

involve ment of infi ltrati ng carcinoma in the margin. 

Stati sti cal methods 
Time to recurrence and follow-up was calculated from the start of the treatment. To test between-

group diff er ences for categorical data, Chi-square tests were used, while diff erences in conti nuous 

variables were analysed by the t-test, when normal distributi ons were present. Survival stati sti cs 

were calculated by the method of Kaplan and Meier. The disease-specifi c survival, cor rected for 

intercurrent death, was calculated. This means that data on pati ents who died of other causes 

were regarded as censored data. The disease-free survi val (DFS) is defi ned by survival without 

any recurrence. The local recurrence-free survival (LRFS) is defi ned by survival without local 
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recurrence. For comparing survi val distributi ons we used the logrank test. Multi variate survival 

analysis was done using Cox regression, while for categorical data, logisti c regression was used. 

RESULTS 

Of the 1085 women with a pT1 tumour, only 7.8% (85/1085) were 40 years or younger at the 

ti me of the primary treatment. The follow-up ranged from 3 to 194 months with a median of 71 

months and a mean of 78 months. 

 Table 1 shows a comparison in terms of clinical, his tological and treatment characteristi cs 

between the two age groups. The two groups of women defi ned by age were homogeneous 

in terms of family history, pN clas sifi cati on, number of positi ve lymph nodes, margins in the 

lumpectomy specimen, and carcinoma in situ (CIS). An imbalance was observed for histology 

(P<0.001), oestrogen receptor status (P<0.001), and systemic adjuvant therapy (P=0.002). Young 

women had pre dominantly ductal carcinoma and virtually no tubular or lobular carcinoma. In 

additi on, young women showed more oft en a negati ve receptor, although this result must be 

treated with cauti on due to the large number of women with unknown receptor status. Young 

women also had signifi cantly more adjuvant systemic therapy, although again the numbers in the 

subgroups were small. 
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Table 1: Clinical, histopathological and treatment characteristi cs of 1085 pT1 breast cancer pati ents 

according to age.

≤40 years 
n=85 (%) 

>40 years 
n=1000 (%) 

P value 

Family history 

≥1 FDR 15 (17.6) 224 (22.4) 

None 68 (80) 761 (76.1) ns 

Unknown  2 (2.4)  15 (1.5) 

Histology 

Ductal carcinoma 79 (92.9) 758 (75.8) 

Lobular carcinoma  1 (1.2) 117 (11.7) 

Tubular carcinoma  0  79 (7.9) P<0.001 

Medullar carcinoma  4 (4.7)  17 (1.7) 

Other  1 (1.2)  29 (2.9) 

pN classifi cati on 

pN0 60 (70.6) 750 (75) 

pN1 25 (29.4) 236 (23.6) ns 

Unknown  14 (1.4) 

Number of positi ve lymph nodes 

None 60 (70.6) 749 (74.9) 

1–3 19 (22.4) 189 (18.9) ns 

>3  6 (7.1)  48 (4.8) 

Unknown  14 (1.4) 

Margin in lumpectomy 

Positi ve  7 (8.2)  85 (8.5) 

Negati ve 77 (90.6) 906 (90.6) ns 

Unknown  1 (1.2)   5 (0.5) 

Carcinoma in situ 

None 58 (68.2) 688 (68.8) 

DCIS 25 (29.4) 254 (25.4) ns 

LCIS  2 (2.4)  58 (5.8) 

Oestrogen receptor 

Positi ve 19 (55.9) 293 (80.1) 

Negati ve 15 (44.1)  62 (16.9) P<0.001 

Unknown  11 (3) 

Missing n=685 

Adjuvant radiotherapy

None 57 (67.1) 761 (76.1) ns 

Treated 28 (32.9) 239 (23.9) 

Adjuvant systemic therapy 

None 54 (63.5) 780 (78) P=0.002 

Treated 31 (36.5) 220 (22) 

DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ; FDR, fi rst-degree relati ve; ns, non-signifi cant.
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Table 2: Local recurrence related to clinical, histopathological and treatment factors, and diff erences 

in local recurrence-free survival (compared by log rank test). 

Local recurrence (2 unknown) P value

Present n=46 (%) None n=1037 (%) 

Age (years) 

≤40  9 (10.6)  76 (89.4)

>40 37 (3.7) 961 (96.7) P=0.0046 

Family history 

≥1 FDR  8 (3.4) 231 (96.6)

None 37 (4.5) 791 (95.5)

Unknown  1  15 ns 

Histology 

Ductal carcinoma 37 (4.4) 798 (95.7)

Lobular carcinoma  4 (3.4) 114 (96.6) 

Medullar carcinoma  4 (19)  17 (80) 

Tubular carcinoma  1 (1.3)  78 (98.7)

Rest  0  30 P=0.0032 

pN-stage 

pN0 33 (4.1) 777 (956.13) 

pN1 13 (4.6) 246 (95.4) 

Unknown  0  14 ns 

Number of positi ve lymph nodes 

1–3  8 (3.9) 200 (96.1) 

>3  5 (9.3)  48 (90.7) 

None 33 (4.1) 776 (95.9) 

Unknown  0  14 ns 

Margin in lumpectomy 

Positi ve  6 (6.5)  86 (93.5)

Negati ve 40 (4) 945 (96)

Unknown  0   6 ns 

Carcinoma in situ 

DCIS 15 (5.4) 263 (94.6)

LCIS  2 (3.4)  58 (96.6) 

None 29 (3.9) 716 (96.1) ns 

Adjuvant radiotherapy 

Treated 16 (6) 250 (94) 

None 30 (3.7) 787 (96.3) ns 

Adjuvant systemic therapy 

Treated 10 (4) 240 (96) 

None 36 (4.3) 797 (95.7) ns 

DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ; FDR, fi rst degree relati ve; ns, non-signifi cant. 
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Local recurrences 
The local recurrence rate of all 1085 women was 4.2% (46/1085), and according to age group 

10.6% (9/85) in women ≤40 years, and 3.7% (37/998) in women >40 years of age. The ti me to 

local recurrence ranged from 9 to 127 months, with a mean of 45 months. According to the age 

group, the mean was 43 months for women ≤40 years and 58 months for older women. The log 

rank test did not show a signiffi  cance diff erence. 

 In univariate analysis, we analysed the clinical, histo pathological and treatment factors for 

local recurrence-free survival (LRFS) (Table 2). Young women showed a signifi cantly reduced LRFS 

(P=0.0046), respecti vely 89% versus 97.4% 5-year LRFS, as well as those with medullar carcinoma 

(P=0.0032). 

 In a separate analysis, young women were compared with older women for pretreatment 

factors in relati on to LRFS (Table 3). Young women with a positi ve family history had a signifi cantly 

reduced LRFS, 75.4% at 5-years, than women >40 years, 98.4%. This was also the case for young 

women with a negati ve lymph node status, 84% versus 98% 5-year LRFS, respecti vely (both 

P<0.001). There was also a reduced LRFS for young women without the presence of CIS and 

for young women with a negati ve lumpectomy margin, both relati ve to the older women. The 

separate analysis for treatment factors showed a reduced LRFS for young women not treated 

with adjuvant radio therapy or systemic therapy (Table 4). The separate analysis for the two age 

categories in relati on to adju vant treatment showed no signifi cant relati onship with LRFS (Table 

5). 

 In a multi variate logisti c regression for local recur rence, we took into account the pretreatment 

and treat ment factors. A borderline signifi cantly increased risk was seen for women ≤40 years 

(OR=2.3; 95% confi dence interval (CI): 1.0–5.3; P=0.057) and signifi cant for medullar carcinoma 

(OR=6.1; 95% CI: 1.8–20.6; P=0.004). In the same analysis, adjuvant systemic therapy showed 

a trend of having a protecti ve eff ect with respect to local recurrence (OR=0.3; 95% CI 0.1–1.2; 

P=0.083). 

 In a multi variate Cox regression, taking into account the pretreatment and treatment factors 

from the sepa rate analysis, age ≤40 years, was the only signifi cant risk factor for a reduced LRFS 

(OR=2.4; 95% CI: 1.1–5.3; P=0.027). 

 The distant metastasis rate was 13.5% for all women; 29.4% (25/85) in women ≤40 years and 

12.2% (122/ 999) in women >40 years, which was highly signifi cant (P<0.001). 



  |  33

Table 3: Local recurrence-free survival analysis (log rank test) of the relati onship of age and local 

recurrence according to the pretreatment factors. 

Age category Local recurrence P value 
(log rank) 

Relati ve 
hazard Positi ve n (%) Negati ve n (%) 

Family history 

None 

n=828 ≤40 years  5 (7.4)  63 (92.6) ns 

>40 years 32 (4.2) 728 (95.8) 

Positi ve 

n=239 ≤40 years  3 (20)  12 (80) P<0.001 8.1 

>40 years  5 (2.2) 219(97.8) 0.9 

Lymph node status 

Negati ve 

n=810 ≤40 years  8 (13.3)  52 (86.7) P<0.001 3.8 

>40 years 25 (3.3) 725 (96.7) 0.9 

Positi ve 

n=259 ≤40 years  1 (4)  24 (96) ns  

>40 years 11 (4.7) 2  23 (95.3) 

Margin in lumpectomy 

Negati ve 

n=985 ≤40 years  8 (10.4)  69(89.6) P=0.008 2.5 

>40 years 32 (3.5) 876 (96.5) 0.9 

Positi ve 

n=92 <40 years  1 (14.3)   6 (85.7) ns  

>40 years  5 (5.9)  80 (94.1) 

In situ carcinoma 

None 

n=745 ≤40 years  6 (10)  52 (86.7) P=0.02 2.5 

>40 years 23 (3.3) 664 (96.7) 0.9 

DCIS 

n=278 ≤40 years  3 (12)  22 (88) ns 

>40 years 12 (4.7) 241 (95.3) 

LCIS 

n=60 ≤40 years  0   2 ns 

>40 years  2 (3.4)  56 (96.6) 

DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ; ns, non-signifi cant. 
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Table 4: Local recurrence-free survival analysis of the relati onship of age and local recurrence according 

to the treatment factors. 

Age 
category 

Local recurrence (2 unknown) P value 
(log rank) 

Relati ve 
hazard 

Positi ve n (%) Negati ve n (%) 

Adjuvant radiotherapy 

None 

n=817 ≤40 years  6 (10.5)  51 (89.5) P=0.0036 3.2 

>40 years 24 (3.2) 736 (96.8) 0.9 

Treated 

n=266 ≤40 years  3 (10.7)  25 (89.3) ns  

>40 years 13 (5.5) 225 (94.5) 

Adjuvant systemic therapy 

None 

n=833 ≤40 years  8 (14.8)  46 (85.2) P<0.001 3.7 

>40 years 28 (3.6) 751 (96.4) 0.9 

Treated 

n=250 ≤40 years  1 (3.2)  30 (96.8) ns  

>40 years  9 (4.1) 210 (95.9) 

ns, non-signifi cant. 

Survival 
The 5-and 10-year disease-specifi c survival, corrected for intercurrent death, was 84.4 and 66% 

for women ≤40 years, respecti vely, and 93.7 and 87% for older women (log rank test, P<0.001). 

The 5-year disease-free survival (survival without any recurrence) was 71.2% for women ≤40 

years and 88.8% for the older women (P<0.001) (Figure 1). The local recurrence-free survival 

(survival without local recurrence) was sig nifi cantly diff erent for the two age groups, 89%, for 

women ≤40 years, and 97.6% for those >40 years (P=0.0046) (Figure 2). In a separate analysis, 

young women were compared with older women for family history, lymph node status, margin 

in the lumpectomy specimen, in situ carcinoma, adjuvant radiotherapy and adjuvant systemic 

therapy pretreatment and treat ment factors in relati on to disease-specifi c survival (Table 6). 

 In a multi variate Cox regression analysis, taking into account age, family history, histology, 

lymph node status, CIS, contra-lateral breast cancer, adjuvant radio therapy and adjuvant systemic 

therapy, a signifi cantly higher risk for a reduced disease-specifi c survival was seen for young 

women, ≤40 years of age, (Hazard Rati o (HR)=2.0; 95% CI: 1.2–3.4; P=0.007) and a signifi cantly 

lower risk was observed for lobular carci noma compared with ductal carcinoma (HR=0.1; 95% 

CI: 0.0–0.9; P=0.04). 
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Table 5: Local recurrence-free survival analysis of the relati onship of treatment factors and local 

recurrence according to age category. 

Age category Adjuvant therapy Local recurrence (2 unknown) P value 
(log rank) 

Relati ve 
hazard 

Positi ve n (%) Negati ve n (%) 

≤40 years Radiotherapy ns 

n=85 Treated  3 (10.7) 25 (89.3) 

None  6 (10.5) 51 (89.5) 

Systemic therapy 

Treated  1 (3.2)  30 (96.8) P=0.072 0.4 

None  8 (14.8)  46 (85.2) 1.8 

>40 years Radiotherapy ns 

n=998 Treated 13 (5.5) 225 (94.5) 

None 24 (3.2) 736 (96.8) ns

Systemic therapy 

Treated  9 (4.1) 210 (95.9) 

None 28 (3.6) 751 (96.4) 

ns, non-signifi cant. 

Figure 1: The disease-free survival rate of 1085 pT1 breast cancer pati ents according to age.
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Table 6: Disease-specifi c survival analysis for the relati onship of age according to the pretreatment 

and treatment factors 

Age category P value (log rank) Relati ve hazard
Family history 

None 
n=829 ≤40 years P=0.0085 2.1 

>40 years 0.9 
Positi ve 
n=239 ≤40 years P=0.03 3.7 

>40 years 0.9 
Lymph node status 

Negati ve 
n=810 ≤40 years P<0.001 3.5 

>40 years 0.9 
Positi ve 
n=261 ≤40 years ns 

>40 years 
Margin in lumpectomy 

Negati ve 
n=987 ≤40 years P<0.001 2.4 

>40 years 0.9
Positi ve 
n=92 ≤40 years ns 

>40 years 
In situ carcinoma 

None 
n=745 ≤40 years P=0.0034 2.2 

>40 years 0.9 
DCIS 
n=278 ≤40 years P=0.0054 2.6 

>40 years  0.9
LCIS 
n=60 ≤40 years ns 

>40 years 
Adjuvant radiotherapy 

None 
n=818 ≤40 years P<0.001 3.5 

>40 years 0.9 
Treated 
n=267 ≤40 years ns 

>40 years 
Adjuvant systemic therapy 

None 
n=833 ≤40 years P=0.0003 3.1 

>40 years 0.9 
Treated 
n=250 ≤40 years ns 

>40 years 

DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ; ns, non-signifi cant. 
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Figure 2: The local recurrence – free survival of 1083 pT1 breast cancer pati ents according to age.

DISCUSSION

In our analysis, young age was demonstrated to be an important prognosti c factor in a failure of 

local control. In additi on, age was a major prognosti c factor for survival. 

 The clinical factors, such as the localisati on of the primary in the breast and the family history 

with respect to fi rst-degree relati ves, showed no diff erences with respect to local recurrence rate, 

which is in accordance with the literature.6,14-16,27 In contrast to the over all analysis, a separate 

analysis showed that women with a positi ve family history and aged ≤40 years had a sig nifi cant 

higher local recurrence rate. This might indicate that the suggested negati ve eff ect of a positi ve 

family history is limited to young women.27 Fourquet and Touboul showed that local control was 

also impaired by premenopausal status.13,17 

 Histopathological prognosti c factors for local recur rence in breast cancer following BCT vary 

in the litera ture. Medullar carcinoma was a prognosti c factor for local failure in our analysis. 

Nevertheless, this result should be viewed with cauti on because of the small number of pati ents 

with a medullar carcinoma and fur ther analysis with a larger cohort of medullar carcinoma 

should be done to confi rm this data. 

 The multi variate survival analysis showed a 10 ti mes bett er survival of those pati ents with 

lobular carcinoma. Because of the small number with a known grade of diff  erenti ati on, only 21%, 

we did use this informati on in our analysis. This means we cannot compare our results with those 

of Kollias, who explained the worse prog nosis they observed for young pati ents as being due to 

the higher proporti on of poorly diff erenti ated tumours in this age group.28
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 Despite the small number of women with a known oestrogen receptor status (400/1085), 

we found sig nifi cantly more oestrogen-negati ve receptors in young women (P<0.001), a fi nding 

also noted by Kurtz and colleagues.6 However, de la Rochefordiere and col leagues22 noted no 

signifi cant diff erence in the oes trogen receptor status for young women. However, because of 

the small number of pati ents with a known oestrogen receptor status, this factor was excluded 

in the multi variate analysis. 

 Recht and colleagues5 showed the presence of an extensive intraductal component (EIC) to 

be an impor tant prognosti c factor. Young women had a higher incidence of EIC, but even in the 

absence of EIC the local recurrence rate was sti ll higher for young women. In additi on, Boyages 

and colleagues, Veronesi and col leagues, and others showed EIC to be an important factor.9,13,17-19 

In the present study, we noted that the presence of CIS in the lumpectomy specimen was not 

related to a signifi cantly higher incidence rate of local recurrence. In our separate analysis, young 

women had a signifi cantly reduced LRFS in the absence of DCIS or LCIS. Both with and without 

CIS, a high rate of local recurrence was found in young women. Prob ably because of the low 

numbers, this did not reach stati sti cal signifi cance. The data from the literature sug gest the 

presence of an EIC may be related to a higher local recurrence rate. 

 Inadequate or positi ve margins are seen in many studies as an important risk factor 

for local recurrence.10,13,19,20,25 Solin and colleagues, unlike many other reports did not note a 

higher incidence rate but in agreement with our results, associated with positi ve margins.23 

In the separate analysis, for young versus older women, both positi ve and negati ve margins 

were associated with a higher rate of local recurrence in young women, although this was 

not stati sti cally sig nifi cant for the positi ve margins, possibly because of the small number of 

pati ents. The diff ering reports in the literature could be explained by the diffi  culti es encoun tered 

in comparing these kinds of data due to the lack of uniformly accepted defi niti ons of positi ve 

and negati ve margins. We defi ned positi ve margins as having infl  trati ng carcinoma present at an 

inked surface of the specimen. Close to the surface was considered as nega ti ve. In contrast with 

other data, the presence of CIS was not taken into account with respect to the margin status.25 

 The presence of positi ve lymph nodes was an inde pendent predictor for local recurrence in 

a study by Dalberg and colleagues, a result we did not confi rm.21 In our study, we noted that the 

adverse eff ect of young age was limited to the node-negati ve pati ents, which is in accordance 

with other data.12,26 The same was seen in the separate disease-specifi c survival analysis. 

 In the univariate analysis, adjuvant treatment whether with radiotherapy or with systemic 

therapy, did not show a relati onship to local recurrence. In the separate analysis, the reduced 

LRFS for young women was lim ited to the pati ents not treated with adjuvant therapy. Whether 

adjuvant treatment might reduce the LRFS in young women was examined in a separate analysis 

(Table 5). Only a trend was seen in the group of pati ents treated with adjuvant systemic therapy 

in contrast to the group of adjuvant radiotherapy, in which both treated and untreated young 
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women, had a high LRFS. From the adjuvant systemic therapy data, it looks as if giving young 

node-negati ve pati ents adjuvant systemic therapy might reduce the local recurrence rate. How-

ever, due to the small number of young women in the subgroups, we have to interpret this data 

with cauti on. 

 In a multi variate logisti c regression analysis for local recurrence in relati on to pre-treatment 

and treatment factors, young age was a borderline signifi cant risk fac tor with an OR of 2.3 (95% 

CI: 1.0–5.3). In the same analysis, adjuvant systemic therapy showed a clear trend of having a 

protecti ve eff ect with respect to local recurrence, which supports the conclusion by Elkhuizen.26 

However, the Cox regression analysis for disease-specifi c survival and local recurrence-free 

survival could not confi rm the benefi t of adjuvant systemic therapy, but showed young age to be 

a clear signifi cant risk fac tor. This data is in accordance with results by Fourquet and Locker, who 

also found young age to be an inde pendent signifi cant factor.13,29

 The high local recurrence rate in young women was accompanied by an even higher rate of 

distant metas tases; 29.4% for young women compared with 12.2% for older women (P<0.001). 

This increased incidence has been noted in several other studies,8,11,12,14,18,22 which supports the 

idea of giving adjuvant sys temic therapy to young women. 

 Finally, the high recurrence rate in young women was clearly shown in the reduced disease-

specifi c survival. To conclude, young women with pT1 breast cancer, undergoing conservati ve 

surgery and radiotherapy, fare signifi cantly worse compared with older women, in terms of local 

control, distant metastases and survival. In a subset analysis, this signifi cant adverse eff ect of 

young age on outcome appears to be limited to the node-negati ve pati ents and pati ents with a 

positi ve FH. To date, there is no evidence that young women with pT1 breast cancer, treated by 

mastectomy have an improved outcome when compared with those treated with conservati ve 

surgery and radiotherapy. 

 Young age is generally accepted as a prognosti c fac tor. Nevertheless, it is not regarded as 

a factor in deter mining certain adjuvant treatment. Whether young age should be regarded 

as a treatment-related prognosti c factor is doubtf ul. Future and ongoing treatment with more 

adjuvant systemic therapy might provide answers. 

 Prospecti ve randomised studies for this category of women are therefore necessary, and 

might provide new prognosti c and predicti ve factors, as stated by Hayes.24 However, young 

women, ≤40 years of age, with breast cancer are a small group. In this respect, pro specti ve 

cohort studies might be important in answering these questi ons. 
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SUMMARY

The purpose of this study was to address the questi on whether pati ents with bilateral breast 

cancer (BBC) have a worse prognosis in terms of recurrence and survival than pati ents with 

primarily unilateral breast cancer (UBC) following breast-conserving treatment (BCT). From 1983 

to 2000, a total of 1760 BCT were registered in the Radiotherapy Department of the Medisch 

Spectrum Twente. We defi ned synchronous BBC as cancer diagnosed in both breasts at the same 

ti me or within a period of 3 months of diagnosis of the fi rst tumor. One thousand seven hundred 

and sixty BCT were performed on 1705 pati ents, 26 of whom presented with BBC. Of these 26 

pati ents, 18 had BCT for both breasts. A higher proporti on of pati ents with BBC showed more 

tubular carcinoma (P=0.029) and medially located tumors (P=0.076) than those with UBC did. The 

5-and 10-year local recurrence rates (LRRs) were 4.5% and 9.1%, respecti vely, in BBC pati ents, 

as against 3.3% and 7.6% for UBC aft er BCT. The 5-and 10-year distant metastasis rates were 

26.9% and 50.7%, respecti vely, for BBC as against 13.4% and 21.1% for UBC aft er BCT (P=0.065 

and P=0.014, respecti vely). The 5-and 10-year disease-specifi c survival (DSS) rates for the 1705 

pati ents were 82.1% and 41%, respecti vely, aft er BBC, and 91.4% and 84% aft er UBC (P=0.086 

and P=0.0045, respecti vely). Pati ents with BBC have a higher rate of distant metastasis and a 

worse DSS than those with UBC. As the LRR is similar for BBC and UBC, BCT is not contraindicated 

in BBC. The incidence of BBC is low, at 1.5% which makes it diffi  cult to reach any more defi niti ve 

conclusions on outcome and treatment. 
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INTRODUCTION 

Bilateral synchronous breast cancer is uncommon. In the literature ‘bilateral’ and ‘contralateral’ 

breast cancer are most oft en associated with synchronous and metachronous breast cancer, 

respecti vely, and the two terms are used indiscriminately. No clear disti ncti on is made, and the 

defi niti ons of synchronous bilateral and metachronous contralateral breast cancer (CBC) in the 

existi ng literature are ambiguous. The ti mespans quoted as defi ning breast cancer as synchronous 

and bilateral range from 1 month to 2 years, which makes a meaningful interpretati on diffi  cult.1-6 

The incidence rates cited range from 0.8% to 3%, this diff erence is due partly to the diff erent 

defi niti ons used for bilateral synchronous breast cancer. 

 The best management of pati ents with bilateral breast cancer (BBC) is sti ll not known. 

Pati ents are oft en treated with bilateral mastectomy rather than breast-conserving treatment 

(BCT) and the prognosis is also regarded as worse than in the case of unilateral breast cancer 

(UBC). In large part, this is due to the small number of pati ents concerned and the limited data 

available on recurrence rate and disease-free survival (DFS) in this group of pati ents. 

 In this paper, we specifi cally address the questi on of whether pati ents with BBC have a worse 

prognosis in terms of recurrence and survival than pati ents with primarily UBC treated with BTC. 

PATIENTS AND METHODS 

From the start of the study in 1983, all pati ents treated with BCT in the Twente-Achterhoek region 

received radiotherapy as part of the primary treatment in the Radiotherapy Department of the 

Medisch Spectrum Twente. From 1983 to 2000, a total of 1760 BCT were registered. Pathological 

examinati on of all the lumpect omy specimens was done in the Pathology Laboratory of Oost 

Nederland. 

 We defi ned synchronous BBC as cancer diagnosed in both breasts simultaneously or within 

a period of 3 months of diagnosis of the fi rst tumor and regard this as true BBC.7 Metachronous 

CBC was defi ned as breast cancer occurring in the contralateral breast more than 3 months aft er 

the diagnosis of the tumor in the fi rst breast aff ected. Some pati ents with BBC or CBC had BCT on 

one side and mastectomy on the other, while others had BCT on both sides. 

 Involvement of the margins of the lumpectomy specimen was defi ned as the presence of 

microscopic involvement of invasive carcinoma in the inked margin. Carcinoma in situ (CIS) was 

recorded when present in the lumpectomy specimen. Any extensive intraductal component was 

not recorded separately. 
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 Although the grade of diff erenti ati on was recorded when known, it was not routi nely reported 

along with the histology; and there were too few pati ents with known grade for this parti cular 

factor to be analyzed. 

 To obtain the most reliable family history (FH), the breast cancer history of fi rst-degree 

relati ves (FDRs) only was recorded, as zero, or one or more (≥1). 

 BCT consisted of lumpectomy with axillary clearance of levels I–III, followed by radiotherapy 

to the whole breast with a boost to the primary tumor area. In pati ents with BBC, radiotherapy 

to both breasts was given at the same ti me. The radiotherapy consisted in 50 Gy to the whole 

breast, delivered in 2-Gy fracti ons fi ve ti mes a week by a tangenti al technique. This was followed 

by a boost of 14 Gy to the primary tumour bed, in 2-Gy fracti ons fi ve ti mes a week, as external 

photon or electron beam therapy. In the early years, a boost of 15 Gy in 2.5-Gy fracti ons four 

ti mes a week was delivered to 183 pati ents (10.4%). Thirty-seven pati ents were treated by 

iridium implantati on peroperati vely, with a dose of 15 Gy at a low dosage rate. The boost dose 

given was the same in all pati ents, regardless of margin status. 

 Adjuvant therapy consisted of radiotherapy to the regional lymph nodes, or to the internal 

mammary chain only, and hormonal and/or chemotherapy. The radio therapy dose was 50 Gy 

in 2-Gy fracti ons fi ve ti mes a week. Regional radiotherapy, which included the axilla and the 

supraclavicular, and internal mammary chains, was indicated for pati ents with four or more 

positi ve lymph nodes and/or extranodal disease (EN). Radio therapy of the internal mammary 

chain only was indicated for those with fewer than four positi ve lymph nodes and no EN. In 

the case of medial implantati on of the tumor in the breast, the use of a separate anterior fi eld 

for irradiati on of the internal mammary chain was omitt ed to permit opti mal irradiati on of the 

breast. 

 Unti l about 1992, premenopausal women received chemotherapy when four or more lymph 

nodes were positi ve. Since 1992, all premenopausal pati ents with positi ve lymph nodes have 

received chemotherapy. For postmenopausal pati ents, adjuvant hormonal therapy was given 

when positi ve lymph nodes were present. Since 1999, whether or not adjuvant systemic therapy 

is given has depended not only on the lymph node status, but also, in the case of a negati ve 

lymph node status, on whether the mitoti c acti vity index >10.5 

 All pati ents were seen every 3 months for the fi rst 2–3 years and twice a year thereaft er. 

During follow-up, FH, local recurrence, regional recurrence, distant metastasis, and survival were 

noted. None of the BBC pati ents was lost to follow-up. In the UBC group, 0.2% were lost to 

follow-up aft er a few years because they had left  the area. For the purposes of this study, the 

cut-off  for analysis was January 2002. 

 As it is oft en diffi  cult to diff erenti ate between a local recurrence and a new primary one in 

the treated breast, all tumours found in the same breast during follow-up were classifi ed as local 
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recurrences. Recurrences in the axilla, or the internal mammary chain, or in both were classifi ed 

as regional recurrences. 

Stati sti cal methods 
Time to recurrence and length of follow-up were calculated from the start of the treatment. 

To test between-group diff erences for categorical data, Chi-square tests were used, and these 

analyses with regard to local recurrences were performed in relati on to the number of BCT. The 

local recurrence-free survival (LRFS) is defi ned as survival without local recurrence. 

 Survival stati sti cs were performed in relati on to the number of pati ents and calculated by 

the method of Kaplan and Meier. The disease-specifi c survival (DSS), corrected for intercurrent 

death, was also calculated in relati on to the number of pati ents. This means that data on pati ents 

who died of other causes were regarded as censored data. The DFS is defi ned as survival without 

any recurrence. 

 For comparison of survival distributi ons, the log rank test was used. Multi variate survival 

analysis was done using Cox regression, while for categorical data, logisti c regression was used. 

Hazard rati os (HRs), relati ve hazard (RH), and 95% confi dence intervals (95% CI) are presented. 

RESULTS 

From 1983 to 2000, 1760 BCTs were administered to 1705 pati ents. Both these numbers were 

used in the analysis. Fift y-fi ve pati ents had a second BCT with BBC or CBC. The 1705 pati ents 

included 26 (1.5%) who presented with BBC, and 18 of the 26 had BCT for both breasts. Twenty 

six pati ents with BBC had 44 courses of BCT. 

 The length of follow-up ranged from 3 to 218 months, with a median of 71 and a mean of 77 

months. 

 Table 1 shows a comparison of clinical and treatment characteristi cs of the pati ents with 

UBC and those with BBC. The two groups were homogeneous in terms of age, FH, and adjuvant 

radiotherapy. An imbalance was observed for adjuvant systemic therapy (P=0.016). 
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Table 1: Clinical and treatment features of 1706 breast cancer pati ents, by bilaterality/unilaterality of 

their breast cancer. 

Bilateral (N=26) Unilateral (N=1679) P value 

N (%) N (%) N (%) N (%) 

Age category (years) 

≤40  3 (11.5)  135 (8) ns

>40 23 (88.5) 1544 (92) 

Family history 

≥1FDR  7 (26.9)  358 (21.3) ns

None 19 (73.1) 1305 (77.7) 

Unknown  0   16 (1)

Adjuvant radiotherapy 

None 20 (76.9) 1257 (74.9) ns

Treated  6 (23.1)  422 (25.1) 

Adjuvant systemictherarpy 

None 13 (50) 1200 (71.5) 

Treated 13 (50)  479 (28.5) 0.016

FDR= fi rst-degree relati ve. 

 Table 2 shows a comparison of histopathological characteristi cs between UBC and BBC for 

the 1760 BCT. Higher proporti ons of pati ents with BBC had tubular carcinoma (P=0.029) and 

medially located tumours (P=0.076). Analysis of the histopathological factors in the 26 BBC 

pati ents, showed that in 16 of the 26 pati ents the histology was the same in tumors from the left  

and right breast, while three pati ents had a lobular-ductal combinati on and three had a tubular- 

ductal combinati on. The other four had other combina ti ons. The estrogen and progesterone 

receptor status was the same in both breasts in 20 of the 26, and the CIS, in 15. 

 Separate considerati on of the localizati on of the primaries (lateral or medial) revealed that 

the incidence of medial tumors was signifi cantly higher in pati ents with BBC, 47.7% (21/44) vs. 

28.7% (493/1716) (P=0.021). 

Local recurrences 
Analysis for local recurrences was done according to the number of BCTs. The incidence rates 

of local recurrence aft er the 1760 courses of BCT was 6.8% (3/44) for pati ents with BBC and 

4.3% (73/1716) for UBC. The 5-and 10-year local recurrence rates (LRRs) were 4.5% and 9.1%, 

respecti vely, for BBC as against 3.3% and 7.6% for UBC (P=0.43 and P=0.3, respecti vely). 
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Table 2: Pathohistological features of 1760 courses of BCT by bilaterality/unilaterality of the breast 

cancer in the 1706 pati ents. 

Bilateral (N=44) Unilateral (N=1716) P value

N (%) N (%) N (%) N (%) 

Localizati on 

LUQ 18 (40.9)  931 (54.2) 

LLQ  4 (9.1)  206 (12) 

MUQ 13 (29.5)  341 (19.9) 0.076 

MLQ  8 (18.2)  152 (8.9) 

Central  1 (2.3)   86 (5) 

Histology 

Ductal ca 28 (63.6) 1328 (77.4) 

Lobular ca  4 (9.1)  189 (11) 

Tubular ca  7 (15.9)  112 (6.5) 0.029 

Medullar ca  3 (6.8)   40 (2.3) 

Rest  2 (4.6)   47 (2.7) 

Margins of lumpectomy 

Positi ve  7 (15.9)  185 (10.8) 

Negati ve 37 (84.1) 1524 (88.8) ns 

Unknown  0    7 (0.4) 

Carcinoma in situ 

DCIS  9 (20.4)  438 (25.5) 

LCIS  5 (11.4)   98 (5.7) ns 

None 30 (68.2) 1176 (68.5) 

Unknown    4 

Estrogen receptors 

Positi ve 29 (65.9) 1125 (65.6) 

Negati ve  8 (18.8)  283 (16.5) ns 

Unknown  7 (15.9)  308 (17.9) 

Progesterone receptors 

Positi ve 27 (61.4)  940 (54.8) 

Negati ve 10 (22.7)  448 (26.1) ns 

Unknown  7 (15.9)  328 (19.1) 

pT classifi cati on 

pT1 37 (84.1) 1342 (78.2) 

pT2  7 (15.9)  361 (21) ns 

Rest  0   13 (0.8) 

pN classifi cati on 

pN0 31 (70.4) 1223 (71.3) 

pN1 11 (25)  472 (27.5) ns 

Unknown  2 (4.6)   21 (1.2) 

DCIS=ductal carcinoma in situ; LCIS=lobular carcinoma in situ; BCT=breast conservati ve treatment; LUQ=lateral 
upper quadrant; LLQ=lateral lower quadrant; MUQ=medial upper quadrant; MLQ=medial lower quadrant. 
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Distant metastasis 
Analyses for distant metastasis and survival were referred to the number of pati ents. The incidence 

of distant metastasis for the 1705 pati ents was 30.8%(8/26) for BBC vs. 15.1% (254/1678) for 

UBC (P=0.028). In one case, no informati on about distant metastasis was available. The 5-and 

10-year distant metastasis rates were 26.9% and 50.7%, respecti vely, for BBC as against 13.4% 

and 21.1% for UBC (RH 2.1; P=0.065, and RH 2.3; P=0.014, respecti vely) (Figure 1). In univariate 

analyses, we found an inverse relati onship between distant metastasis-free survival on the one 

hand and BBC (P=0.015), younger age (P<0.001), histology (P<0.001), larger tumor size (P<0.001), 

CIS (P=0.02), positi ve margin of lumpectomy (P=0.04), positi ve lymph nodes (P<0.001), negati ve 

estrogen receptor status (P=0.003), negati ve progesterone re ceptor status (P=0.007), adjuvant 

systemictherapy (P<0.001), and adjuvant radiotherapy (P<0.001) on the other. In a multi variate 

Cox regression analysis including the above variables, BBC was not found to be signifi cant. Young 

age, positi ve lymph nodes, large tumors, lobular carcinoma, and adjuvant systemic therapy were 

signifi cant. 

UBC

Kaplan-Meier failure es�mates

0.00

0.25

0.50

0.75

1.00 

BBC

0 12 24 36 48 60 72 84 96 108 120
BBC pa�ents at risk:   25 25 18 18 months 10 9 9 3 3

P=0.02

Figure 1: Rate of distant metastasis from synchronous BBC compared with UBC in 1705 breast cancer 

pati ents treated with BCT. 

Disease-free survival 
The 5-and 10-year DFS rates for the 1705 pati ents were 73.1% and 49.3%, respecti vely, for 

BBC pati ents, and 85.3% and 74.6% for those with UBC (RH 1.9; P=0.11, and RH 2.0; P=0.04, 

respecti vely). 
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Disease-specifi c survival 
The 5-and 10-year DSS rates for the 1705 pati ents were 82.1% and 41%, respecti vely, for pati ents 

with BBC, and 91.42% and 84% for those with UBC (RH 2.3; P=0.086, and RH 2.8; P=0.0045, 

respecti vely) (Figure 2). In univariate analyses, we demonstrated a relati onship between DSS on 

the one hand and BBC (P=0.0058), young age (P<0.001), histology (P<0.001), large tumor size 

(P<0.001), CIS (P=0.026), positi ve lymph nodes (P<0.001), estrogen receptor status (P<0.001), 

proges terone receptor status (P<0.001), adjuvant systemic therapy (P<0.001), and adjuvant 

radiotherapy (P<0.001) on the other. In a multi variate Cox regression analysis including the 

above variables, BBC was not found to be signifi cant (HR 2.2; 95% CI 0.7–7.2; P=0.18). Young 

age, positi ve lymph nodes, large tumors, lobular carcinoma, negati vity for estrogen receptor, and 

adjuvant systemic therapy were signifi cant. 

UBC

Kaplan-Meier survival es�mates

0.00

0.25

0.50

0.75

1.00 

BBC

0 12 24 36 48 60 72 84 96 108 120
BBC pa�ents at risk:   25 25 24 19 months 14 14 14 4 3

P=0.0058

Figure 2: DSS aft er synchronous BBC and aft er UBC in 1705 breast cancer pati ents treated with BCT. 

DISCUSSION 

The incidence of BBC of 1.5% in our cohort of 1705 pati ents is in accordance with the literature, 

where the incidence ranges between 0.8% and3%.1,3,4,6,8-10 As our insti tuti on is the only 

radiotherapy facility in this region, all pati ents with BCT are automati cally referred to us and 

registered. 

 Our study showed a signifi cantly higher rate of metastasis from BBC than from UBC, resulti ng 

in a signifi cantly worse DSS for pati ents with BBC. This was especially evident aft er longer follow-

up periods. 
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 It is diffi  cult to compare our results with those in the literature, because the literature reports 

are not all based on the same defi niti on of BBC. Our defi niti on of cancer diagnosed in both 

breasts simultaneously or within 3 months of diagnosis of the fi rst tumour is in accordance with 

that used by the Radiati on Oncology Advisory Group – a joint group of the Nati onal Breast Cancer 

Center and the Royal Australian and New Zealand College of Radiologist Faculty of Radiati on 

Oncology, and other bodies.7 In our opinion, this is the most accurate defi niti on of bilateralism. 

 There are few papers on synchronous BBC in the literature, and they oft en refer to both 

synchronous and metachronous, CBC. 

 We looked for any clinical or histopathological risk factors for BBC. No signifi cant relati on 

identi fying any risk factor at all was found. Gogas and others suggested a relati on between a 

positi ve FH and bilateralism, which we cannot confi rm.4,10 De la Rochefordiere noted a high rate 

of estrogen receptor positi vity in pati ents with BBC.11 This is also not confi rmed by our data. 

 In a further analysis of localizati on of the primaries we noted a signifi cantly higher rate 

of medial localiza ti on in women with BBC, something that has not been noted before in the 

literature. No impact of medial localizati on on survival or DFS was seen. 

 The LRR was no worse aft er BBC than aft er UBC in breast cancer pati ents treated with BCT. In 

our opinion, BCT is not contraindicated for in BBC. 

 We found that pati ents with BBC had a signifi cantly higher distant metastasis rate than those 

with UBC. In our observati ons, these are in accordance with those of Heron et al., who also noted 

a trend toward a lower level of local control in BBC.1 We cannot confi rm this last observati on. 

There is no general agreement on whether mastectomy or BCT is the bett er choice for the 

primary treatment of BBC. Looking at our local control rate, in accordance with Gollamudi and 

Mose we believe that the therapeuti c strategy in BBC should resemble the treatment procedure 

applied in UBC.6,9,12 

 Analysis of the DFS reveals a clear trend to a worse DFS in BBC with borderline signifi cance 

found at 10 years in univariate analysis. 

 Like Heron and Gustafsson, we noted a worse DSS in pati ents with BBC.1,13 Although Heron 

had a diff erent defi niti on of BBC, with diagnosis of cancer in the second breast up to a year 

aft er the diagnosis of the fi rst tumor. This was despite the fact that pati ents with BBC had 

signifi cantly more adjuvant systemic therapy (Table 1). Multi variate analysis did not show BBC 

to be a signifi cant prognosti c factor for DSS, in contrast to adjuvant systemic therapy, which was 

signifi cant with a HR 0.5 (P=0.010; 95% CI 0.3–0.8). Whether adjuvant systemictherapy might be 

benefi cial for BBC is some thing that needs further investi gati on. 

 The numbers are small, and longer follow-up is needed. On the other hand, all reported 

series are small and will probably remain small in the future, which makes the formulati on of 

general conclusions proble mati c. 
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 Pati ents with BBC have a higher rate of distant metastasis and a worse DSS than those with 

UBC. The incidence of 1.5% is low, which makes it diffi  cult to reach defi niti ve conclusions on 

outcome and treatment. 
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ABSTRACT

Purpose: To determine the eff ects of boost volume (BV) in relati on to margin status and tumor 

size on the devel opment of local recurrence with breast-conserving therapy. 

Methods and Materials: Between 1983 and 1995, 1,073 pati ents with invasive breast cancer 

underwent 1,101 breast-conserving therapies. Of these 1,101 BCTs, 967 were eligible for analysis. 

The BV was categorized into ter ti les: <66 cm3 (n=330), 66-98 cm3 (n=326), and >98 cm3 (n=311). 

The median follow-up was 141 months. Sep arate analyses were done for women ≤40 years and 

>40 years. 

Results: No signifi cant diff erence in local recurrence was shown between the terti les and the 

recurrence site. The 15-year local recurrence-free survival rate was 87.9% for the fi rst terti le, 

88.7% for the second, and 89% for the third. For women ≤40 years old, the corresponding 15-

year local recurrence-free survival rate was 80%, 74.5%, and 69.2%. For women >40 years old, 

the corresponding rate was 88.7%, 89.5%, and 90.9%. At 5 years, women >40 years old had 

signifi cantly more local failures in the fi rst terti le; this diff erence disappeared with ti me. A test 

for trend showed signifi cance at 5 years (P=0.0105) for positi ve margins for ductal carcinoma in 

situ in women >40 years of age.

Conclusion: The results of this study have shown that the size of the external BV has no major 

impact on local con trol. For women >40 years old, positi ve margins for ductal carcinoma in situ 

showed a trend with respect to BV at 5 years. The BV had no infl uence on local control in the case 

of positi ve margins for invasive carcinoma. 
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INTRODUCTION

Breast-conserving therapy (BCT) is the treatment of choice for early-stage invasive breast 

cancer.1-4 The standard treatment consists of lumpectomy, followed by whole breast irradiati on 

with a boost to the tumor bed. 

 One of the major endpoints of BCT is local control. Some factors associated with opti mal local 

control have been estab lished (margin status and age) and others remain controver sial.5-16

 The Lyon trial is one of three randomized trials that showed that the delivery of a boost to 

the tumor bed signifi  cantly reduced the risk of early local recurrence.17,18 However, the necessity 

for a boost to the tumor bed has been questi oned in the NSABP B-06 trial.19 The 10-year results 

of the European Organizati on for Research and Treat ment of Cancer trial of a boost vs. no boost 

have shown that the boost leads to a decreased local recurrence rate.20

 Considerable disagreement persists regarding the required amount of involved breast ti ssue 

needed to establish an adequate boost volume (BV). Clinical delineati on of the BV carries a 

signifi cant risk of missing the target. The use of inaccurate planning of the BV has led to a 23−70% 

reported rate of an inaccurate boost.21-26 Landis et al.27 demonstrated that in all but the most 

well-visualized cases a large variability can exist in the determinati on of the locati on and size of 

the breast lumpectomy cavity for radiotherapy (RT) planning among physicians who special ize in 

the treatment of breast cancer. 

 It is generally agreed that demarcati ng the excision cavity with surgical clips leads to more 

accurate planning of the BV.20-22 Despite this, many radiati on oncologists must deter mine the 

target of the boost by relying primarily on the loca ti on of the skin incision, surgical indurati ons, 

preoperati ve mammograms, surgical operati on report, and, if possible, the pati ent’s recollecti on 

in the case of a palpable mass. 

 If the interrelati onship between the BV, tumor size, and margin status with the development 

of local recurrence could be more clearly elucidated, radiati on oncologists could plan the 

treatment bett er. To this end, we reviewed our prospecti ve cohort of all pati ents with invasive 

breast cancer treated with BCT with long-term follow-up to determine the eff ects of the BV in 

relati on to margin status and tumor size in the develop ment of local recurrence. In earlier studies, 

we demonstrated a stati sti cally signifi cant interacti on between margin status and pati ent age 

and demonstrated the signifi cance of the mar gin status.14,15 We also showed young age to be an 

im portant prognosti c factor for local control.14,16 It seems reasonable to suspect a relati on among 

margin status, BV, and local control. We, therefore, performed a separate analy sis for margin 

status and age. 
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METHODS AND MATERIALS 

This prospecti ve cohort of breast cancer pati ents was started in 1983 when BCT was introduced 

in our region. All pati ents in the Twente-Achterhoek region with invasive breast cancer and 

treated with BCT underwent irradiati on at the Radiotherapy Department of the Medisch 

Spectrum Twente at Enschede. The pati ent data, in cluding demographics, histologic type, staging 

informati on, treat ment, and outcome, were recorded prospecti vely and updated regularly. 

Between 1983 and 1995, the data of the BVs were re corded unti l about the data for 1,000 BVs 

had been collected. In this period, 1,101 BCTs were registered for 1,073 pati ents. The pur pose of 

this study was to evaluate these BVs at a later point with enough follow-up and events, mainly 

local recurrence. 

 Pathologic examinati on for all BCT was done at the Pathology Laboratory of Oost Nederland. 

The pati ents were classifi ed accord ing to the TNM classifi cati on, 4th editi on, 1997. A family 

history of breast cancer was recorded to fi rst-degree relati ves. 

 We defi ned synchronous bilateral breast cancer as cancer diag nosed in both breasts 

simultaneously or within a 3-month period of diagnosis of the fi rst tumor. Metachronous 

contralateral breast cancer was defi ned as breast cancer occurring in the contralateral breast >3 

months aft er the diagnosis of the tumor in the fi rst breast. 

 Although malignancy grading was recorded when known, it was not routi nely reported with 

the other items of the histology report during the early years, and we had too few pati ents with 

a known grade for this factor to be analyzed. 

 All pati ents were seen every 3 months for the fi rst 2−3 years and twice a year thereaft er. 

During follow-up, local recurrence, regional recurrence, distant metastasis, and survival were 

recorded. For the purposes of this study, the cutoff  for analysis was February 2007. 

 Because it is oft en diffi  cult to diff erenti ate between local recur rence and a new primary in 

the treated breast, all tumors found in the ipsilateral breast during follow-up were classifi ed as 

local recur rences. Local recurrences were correlated to the possible boost area and recorded 

accordingly as within the possible boost area or at the edge of the possible boost area and 

elsewhere in the breast. Accord ingly, local recurrences were divided into those within the BV or 

at the edge and those elsewhere in the breast. 

Margin status 
Involvement of the margins of the lumpectomy specimen was de fi ned as the presence of 

microscopic involvement of invasive carci noma (IC) or ductal carcinoma in situ (DCIS) in the 

inked margin. Close margins were recorded as negati ve. Massive involvement with IC or DCIS 

of the margins, defi ned as diff use or multi ple mi croscopic foci, was regarded as an indicati on 

for re-excision. If focal microscopic involvement of the margin was present, re-excision was not 
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advised. The policy at our department was that minimal micro scopic disease could be treated 

with RT. A total of 72 re-excisions were performed. Negati ve margins were defi ned as those with 

no microscopic IC or DCIS in the inked margin of the lumpectomy specimen or aft er re-excision. 

The presence of DCIS in the lumpec tomy specimen, independent of involvement at the margin, 

was recorded separately. The extent of the intraductal carcinoma compo nent was not recorded 

separately. 

Treatment 
Breast-conserving therapy consisted of lumpectomy with axillary clearance of Levels I–III, 

followed by RT to the whole breast, with a supplementary boost to the primary tumor area. In 

general, BCT was limited to tumors ≤3 cm clinically. The RT regimen consisted of 50 Gy to the 

whole breast delivered in 2-Gy fracti ons fi ve ti mes a week using a tangenti al technique, followed 

by a boost of 14 Gy to the primary tumor bed in 2-Gy fracti ons fi ve ti mes a week. The dose to the 

whole breast was specifi ed on the 95% isodose in the central plane. For planning, wedges were 

used, and a lung correcti on was performed. The photon boost technique used multi ple fi elds. 

In the early years, a boost of 15 Gy, in 2.5−Gy fracti ons, four ti mes a week, was delivered to 99 

pati ents. The boost dose given was the same in all pati ents, regardless of margin status. To avoid 

any bias, because of the small number of iridium boosts, the analyses were limited to the photon 

and electron boosts only. 

Adjuvant therapy 
Adjuvant therapy consisted of RT to the regional lymph nodes or the internal mammary chain only 

and hormonal therapy and/or che motherapy. The radiati on dose was 50 Gy in 2−Gy fracti ons fi ve 

ti mes weekly. Regional RT, including the axilla, supraclavicular, and internal mammary chains, 

was indicated for pati ents with four or more positi ve lymph nodes and/or extranodal disease. RT 

of the internal mammary chain only was indicated for those with fewer than four positi ve lymph 

nodes and no extranodal disease. In the case of medial implantati on of the breast, the use of 

a separate ante rior fi eld for irradiati on of the internal mammary chain was omitt ed to permit 

opti mal irradiati on of the breast. 

 Unti l about 1992, premenopausal women received adjuvant che motherapy when one to 

three lymph nodes were positi ve. Aft er 1992, all premenopausal pati ents with positi ve lymph 

nodes received adju vant chemotherapy. In general, adjuvant chemotherapy was deliv ered aft er 

the primary treatment, surgery plus RT of the breast. For postmenopausal pati ents with positi ve 

estrogen receptor status, adju vant hormonal therapy was given when positi ve lymph nodes were 

present and, in most pati ents, started directly aft er surgery. 
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Determinati on of external BV 
Of the 1,101 BCTs, the BV was unknown in 111 and 23 had been an iridium boost, leaving 967 

BCTs for 945 pati ents for analysis. The locati on of the BV was determined by the locati on of 

the lump ectomy scar, primary tumor site, when known, mammogram fi ndings, and, if possible, 

radiopaque clips placed in the lumpectomy cavity. Since the early 1990s, the length for a pT1 

tumor photon boost was generally 6 cm and was 7 cm for a pT2 tumor. All photon boosts were 

planned using a two- or three-fi eld technique. The three-fi eld technique was generally two 

tangenti al fi elds and one anterior fi eld. Planning was done in one central plane only. The BV 

was es ti mated by measuring the area within the 95% isodose of the central plane multi plied by 

the length of the boost fi eld. Electron boosts were given by a direct fi eld to the tumor bed. The 

electron BV was determined by esti mati ng the upper surface of the electron fi eld multi plied 

by the length of the depth for the 85% isodose. The con tour of the breast was not taken into 

account. We categorized the BV into terti les: fi rst terti le <66 cm3, second terti le 66−98 cm3, and 

third terti le >98 cm3. 

Stati sti cal analysis 
The ti me to recurrence and the length of follow-up were calculated from the start of treatment. 

To test the between-group diff erences for categorical data, chi-square tests were used. Stati sti cal 

tests for local recurrences and disease-free survival were performed in relati on to the number of 

BCTs performed. Local recurrence-free survival (LRFS) rate was defi ned as survival without local 

recurrence. 

 The stati sti cs for distant metastasis and survival were calculated according to the number 

of pati ents using the Kaplan-Meier method. Disease-specifi c survival (DSS), corrected for 

intercurrent death, was calculated. Thus, data on pati ents who died of other causes were 

regarded as censored data. For comparison of the survival dis tributi ons, the log-rank test was 

used. Multi variate survival analysis was done using Cox regression, including a test for interacti on. 

Haz ard rati os (HRs) and 95% confi dence intervals (CIs) are presented. The reference category was 

always the fi rst terti le, with the smallest BV, <66 cm3. 

 The variables that were univariately related to the outcomes of in terest (p<0.10) were 

entered into the multi variate analyses. A test for trend across the three terti les was performed. 

All analyses were performed using STATA (StataCorp, Chicago, IL).28 

RESULTS 

The 967 BVs were divided into three terti les; 330 were in the fi rst terti le (<66 cm3), 326 were in 

the second (66−98 cm3), and 311 were in the third (>98 cm3). The pati ent age range was 27−89 
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years (median, 57 years). The length of fol low-up was 3-253 months (median, 141 months; mean, 

136 months). 

 The pati ent and tumor characteristi cs are shown in Table 1. The fi rst terti le had signifi cantly 

more tumors localized in the lateral upper quadrant. The diff erence in tumor size for the three 

terti les was highly signifi cant (p<0.001), with larger tumors in the third terti le and fewer pT2 

tumors in the fi rst. 

 The treatment characteristi cs are shown in Table 2. The third terti le had signifi cantly more 

electron boosts, frac ti on sizes of 2.5 Gy, and total boost doses of 15.0 Gy. The latt er two were 

linked in a treatment scheme of the 1980s. The third terti le also had more pati ents who had 

undergone adjuvant RT. 

Local recurrence 
The incidence of local recurrence was 8.7% (84 of 967), with 2 unknown. No signifi cant diff erence 

was shown among the terti les. The local recurrence site for the fi rst, second, and third terti le 

was the boost/edge area vs. elsewhere in 6.4% vs. 2.4%, 6.4% vs. 2.8%, and 5.8% vs. 2.3%, 

respecti vely. 

 The 10-year and 15-year LRFS rate for all BCTs was 93.1% and 88.4%, respecti vely. The 

corresponding rate strati  fi ed by terti le was 92.4% and 87.9% for the fi rst terti le, 93.1% and 88.7% 

for the second terti le, and 93.9% and 89% for the third terti le (Figure 1). Because of the possible 

sub stanti al changes in LRFS in relati on to BV during follow-up, separate analyses were done for 

the 5-year, 10-year, and 15  year LRFS rates. Table 3 shows the HRs and 95% CIs. At 5 years, the 

HR for the largest BV compared with the smallest was 0.45, but the diff erence was not signifi cant 

(p=0.101), possibly because of the small numbers of events (n=31). The diff erence disappeared 

during follow-up. 

 On univariate analysis, taking into account all clinical, his topathologic, and treatment 

characteristi cs and the terti les, signifi cance was shown for two factors: age (p<0.001) and margin 

status (p<0.001). The presence of in situ carci noma (p=0.094), primary tumor locati on (p=0.079), 

and contralateral breast cancer (p=0.078) showed borderline signifi cance and were included in 

the multi variate analyses. 

 The 15-year multi variate Cox regression analysis showed that young age (HR, 3.27; 95% 

CI, 1.87−5.73; p<0.001) and positi ve margins (HR, 2.89; 95% CI, 1.73−4.80; p<0.001) were 

signifi cant. Contralateral breast cancer (HR, 1.83; 95% CI, 0.98−3.42; p=0.059) showed borderline 

signifi cance for local recurrence. 

 The analyses also revealed a signifi cant stati sti cal interac ti on between margin status and 

age. Therefore, we performed analyses for BV and margin status with regard to LRFS for women ≤40 

years (77 BCTs) and >40 years (890 BCTs) sep arately. 
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Table 1: Pati ents and tumor characteristi cs in 967 BCT strati fi ed by external BV.

BV (cm3)

Characteristi cs <66 n=330 (%) 66-98 n=326 (%) >98 n=311 (%) P 

Age category

 ≤40 years  33 (10)  17 (5.2)  27 (8.7) P=0.066

 >40 years 297 (90) 309 (94.8) 284 (91.3)

Localizati on primary

 LUQ 196 (59.4) 163 (50) 153 (49.2)

 LLQ  33 (10)  34 (10.4)  42 (13.5)

 MUQ  58 (17.6)  69 (21.2)  74 (23.8) P=0.025

 MLQ  27 (8.2)  37 (11.4)  34 (10.9) 

 Central  16 (4.8)  23 (7.1)   8 (2.6)

Histology

 ductalcarc. 249 (75.4) 251 (77) 255 (82)

 lobularcarc.  38 (11.5)  36 (11)  22 (7.1)

 tubularcarc.  26 (7.9)  20 (6.1)  11 (3.5) P=0.015

 medullarcarc.  10 (3.0)  12 (3.7)   6 (1.9)

 rest   7 (2.1)   7 (2.2)  17 (5.5)

Carcinoma in situ

 DCIS  95 (28.8)  84 (25.8)  67(21.5)

 LCIS  15 (4.5)  19 (5.8)  14 (4.5) P=0.250

 none 220 (66.7) 223 (68.4) 230 (74)

Margin status

 positi ve IC  26 (7.9)  23 (7.1)  28 (9)

 positi ve DCIS  15 (4.6)  10 (3.2)  10 (3.2)

 positi ve IC+DCIS   7 (2.1)   4 (1.2)   7 (2.2) P=0.795

 negati ve 281 (85.2) 286 (87.7) 266 (85.5)

 unknown   1 (0.3)   0   0

Re-excision

 yes  34 (10.3)  20 (6.1)  18 (5.8)

 none 282 (85.5) 294 (90.2) 283 (91) P=0.157

 unknown  14 (4.2)  12 (3.7)  10 (3.2)

Estrogen receptor

 positi ve 167 (50.6) 184 (56.4) 191 (61.4)

 negati ve  54 (16.4)  59 (18.1)  51 (16.4) P=0.025

 unknown 109 (33)  83 (25.5)  69 (22.2)
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BV (cm3)

Characteristi cs <66 n=330 (%) 66-98 n=326 (%) >98 n=311 (%) P 

Progesterone receptor

 positi ve 138 (41.8) 150 (46) 164 (52.7)

 negati ve  82 (24.9)  92 (28.2)  76 (24.4) P=0.016

 unknown 110 (33.3)  71 (22.8)  71 (22.8)

Tumor size 

 pT1a: <0.6 cm  18 (5.4)  14 (4.3)  12 (3.9)

 pT1b: 0.6−1.0 cm  96 (29.1) 103 (31.6)  48 (15.4)

 pT1c: 1.1−2.0 cm 168 (50.9) 143 (43.9) 165 (53.1) P<0.001

 pT1multi ple   7 (2.1)   4 (1.2)   8 (2.6)

 pT2: 2.1−5.0 cm  40 (12.1)  61 (18.7)  76 (24.4)

 rest   1 (0.3)   1 (0.3)   2 (0.6)

Lymph nodes

 1−3 positi ve  79 (23.9)  67 (20.6)  64 (20.6)

 >3 positi ve  24 (7.3)  20 (6.1)  23 (7.4) P=0.186

 negati ve 225 (68.2) 236 (72.4) 215 (69.1)

 unknown   2 (0.6)   3 (0.9)   9 (2.9)

BCT: breast conserving treatment; DCIS: ductal carcinoma in situ; LCIS: lobular carcinoma in situ; CIS: carcinoma in 
situ; LUQ: lateral upper quadrant; LLQ: lateral lower quadrant; MUQ: medial upper quadrant; MLQ: medial lower 
quadrant.
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= 66-98 cm3

= >98 cm3

Figure 1: Local relapse-free survival of 965 breast-conserving therapies according to external boost 

volume.
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Local recurrence, BV, and age 
Women ≤40 years had signifi cantly more local recurrence at 22.1% compared with women >40 

years old at 7.5% (p<0.001). 

 The local recurrence site for women ≤40 years for the fi rst terti le was the boost/edge area 

in 15.2% and elsewhere in 0%. For the second and third terti le, the corresponding percentages 

were 11.8% and 17.6% and 22.2% and 3.7%, respecti vely. Women >40 years in the fi rst terti le 

had local recurrence in the boost/edge area in 5.4% and elsewhere in 2.7%. The cor responding 

percentages were 5.8% and 1.9% and 4.2% and 2.1% for those in the second and third terti le, 

respecti vely. 

 For women ≤40 years, the 10-year and 15-year LRFS rate for was 80% and 80% in the 

fi rst terti le, 74.5% and 74.5% in the second terti le, and 74.1% and 69.2% in the third terti le, 

respecti vely. For women >40 years, the corresponding rates were 93.6% and 88.7% in the fi rst 

terti le, 94.2% and 89.5% in the second terti le, and 95.8% and 90.9% in the third terti le (Figure 

2). For the second and third terti le, the diff erence was highly signifi cant between the two age 

categories (p=0.008 and p<0.001, respecti vely). 

 Table 3 shows the HRs and 95% CIs for the two age cate gories. Women >40 years, at 5 years, 

had signifi cantly fewer local recurrences for the third terti le compared with those in the fi rst 

terti le (HR, 0.19; p=0.030). No signifi cance diff er ence was seen for women ≤40 years.
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0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 
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<41 year + 66 -98 cm3
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>40 year + 66 -98 cm3

>40 year + >98 cm3

Figure 2: Local relapse-free survival of 965 breast-conserving thera pies according to external boost 

volume and age category.
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Table 2: Treatment characteristi cs of 967 BCTs strati fied by external BV.

BV (cm3)

Characteristi cs <66 n=330 (%) 66-98 n=326 (%) >98 n=311 (%) P value

Type boost dose (Gy)

 photon 328 (99.4) 314 (96.3) 209 (67.2) <0.001

 electron   2 (0.6)  12 (3.7) 102 (32.8)

Fracti on dose (Gy)

 200 cGy 328 (99.4) 321 (98.5) 219 (70.4) <0.001

 250 cGy   2 (0.6)   5 (1.5)  92 (29.6)

Total boost dose (Gy)

 14 Gy 327 (99.1) 315 (96.6) 216 (69.4)

 15 Gy   1 (0.3)   5 (1.5)  92 (29.6) <0.001

 rest   2 (0.6)   6 (1.8)   3 (1.0)

Adj. Radiotherapy

 radiotherapy  85 (25.8)  75 (23) 113 (36.3) <0.001

 none 245 (74.2) 251 (77) 198 (63.7)

Adj. Systemic ther.

 chemother.  40 (12.1)  29 (8.9)  25 (8)

 hormoonther  58 (17.6)  49 (15)  46 (14.8) 0.119

 chemo+hormoon   5 (1.5)   4 (1.2)   0

 none 227 (68.8) 244 (74.8) 240 (77.2)

BCT: breast conserving treatment; DCIS: ductal carcinoma in situ; LCIS: lobular carcinoma in situ; CIS: carcinoma in 
situ; LUQ: lateral upper quadrant; LLQ: lateral lower quadrant; MUQ: medial upper quadrant; MLQ: medial lower 
quadrant. DatapresentedasnumberofBCTs,withpercentagesinparentheses.

Local recurrence, BV, age, and margin status for women >40 years
Because of the small number of women #40 years (n=77), no analyses of margin status and BV 

were performed. For women >40 years with margins negati ve for DCIS, the  5-year, 10-year and 

15-year LRFS rates were computed for the three terti les. Table 3 shows the HRs and 95% CIs. At 

5 years, the third terti le had a HR of 0.36 compared with the fi rst terti le, but the diff erence was 

not signifi cant (p=0.202).

 A test for trend of survivor functi on was performed for women >40 years with margins 

positi ve for DCIS. The test found signifi cance at 5 years (p=0.0105) that had disap peared at 10 

and 15 years (Figure 3). 

 The 5-year, 10-year, and 15-year local failure rate (LFR) for the diff erent terti les according to 

margin status for women >40 years is given in Table 4. Positi ve margins for IC did not result in 

a signifi cant diff erence in the LFR for the diff erent BVs. The LFR signifi cantly increased aft er 10 

year for mar gins positi ve for IC. Margins positi ve for DCIS resulted in a signifi cantly greater LFR 
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compared with margins negati ve for DCIS and margins positi ve for IC, irrespecti ve of the diff  erent 

BVs. The fi rst terti le had a greater LFR, but the diff er ence was not signifi cant. 

Table 3: Local replapse free-survival for 967 BCTs strati fi ed by external BV.

Boost volume 5-year 10-year 15-year

All pati ents (n=967)

<66 cm3 1 1 1

66−98 cm3 0.79 (0.36−1.75) 0.89 (0.49−1.65) 0.97 (0.58−1.63)

>98 cm3 0.45 (0.17−1.17) 0.76 (0.40−1.45) 0.83 (0.48−1.43)

≤40−years (n=77)

<66 cm3 1 1 1

66−98 cm3 1.93 (0.39−9.58) 1.44 (0.38−5.36) 1.44 (0.38−5.36)        

>98 cm3 1.66 (0.37−7.41) 1.37 (0.42−4.49) 1.57 (0.49−4.98)

>40−years (n=890)

<66 cm3 1 1 1

66−98 cm3 0.70 (0.28−1.74) 0.89 (0.45−1.77) 0.97 (0.55−1.70)

>98 cm3 0.19* (0.42−0.85) 0.61 (0.28−1.33) 0.71 (0.38−1.31)

>40-years and negati ve margins for DCIS (n=816)

<66 cm3 1 1 1

66-98 cm3 1.13 (0.38−3.38) 1.22 (0.55−2.69) 1.14 (0.61−2.13)

>98 cm3 0.36 (0.72−1.77) 0.69 (0.27−1.77) 0.69 (0.33−1.43)

The reference boost volume is <66 cm3. * signifi cant p=0.030.  Abbreviati ons: HR = hazard rati o; CI = confi dence 
interval; other abbreviati ons as in Table 1. Reference boost volume was <66 cm3. * Signifi cant at p=0.030. 

Disease-specifi c survival 
The 15-year DSS rate for all 945 pati ents was 83.5%. Strati  fi ed by terti le, the 15-year DSS rate was 

78.3% for the fi rst terti le, 73.1% for the second, and 75.8% for the third. On univariate analysis, 

the diff erent BVs did not show a signifi cant diff erence. The 15-year DSS rate for women ≤40 years 

was 56.4% for the fi rst terti le, 55.5% for the second, and for the third. For women >40 years, the 

DSS rate was 80.8% for the fi rst terti le, 74.1% for the second, and 76.1% for the third. 
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At risk:

<66 cm3 18  12  11  2  

66 -98 cm3 16  14  8  2  

>98 cm3 15  13  8  2  
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Figure 3: Local relapse-free survival for 49 pati ents >40 years with margins positi ve for ductal carcinoma 

in situ according to external boost volume. 

Table 4: Local failure rate for 967 BCTs according to external BV by margin status for 890 BCTs in 

women >40 years.

5-year LFR

Boost volume Negati ve margin
n=770

Positi ve for IC
n=71

Positi ve for DCIS
n=36

<66 cm3 2.1% (0.01−0.05) 4.4% (0.01−0.27) 28.6% (0.12−0.59)

66−98 cm3 2.3% (0.01−0.05) 4.5% (0.01−0.28) 7.7% (0.01−0.43)

>98 cm3 0.9% (0.00−0.03) 0 0

10−year LFR

<66 cm3 4.6% (0.02−0.08) 4.4% (0.01−0.27) 36.5% (0.17−0.67)

66−98 cm3 5.1% (0.03−0.09) 9.3% (0.02−0.32) 16.1% (0.04−0.51)

>98 cm3 4.3% (0.02−0.08) 0 20% (0.03−0.79)

15−year LFR

<66 cm3 8.6% (0.05−0.15) 28.3% (0.09−0.69) 36.5% (0.17−0.67)

66−98 cm3 8.7% (0.05−0.14) 20.7% (0.08−0.46) 16.1% (0.04−0.51)

>98 cm3 6.3% (0.04−0.11) 38.4% (0.16−0.74) 0

Abbreviati ons: LFR = local failure rate; other abbreviati ons as in Table 1. Data in parentheses are 95% confi dence 
intervals. Because of small pati ent numbers (n=13), no LFR shown for margins positi ve for IC plus DCIS.
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DISCUSSION 

The results of this study have demonstrated that the size of the external BV has no major impact 

on local control. The ti me to local recurrence in relati on to the BV had a HR of 0.45 for the third 

terti le compared with the fi rst terti le at 5 years, but this disappeared with additi onal follow-up. 

The latt  er was limited to women >40 years. With regard to the diff  erent positi ve margins, only 

margins positi ve for DCIS show a trend at 5 years with respect to BV. The BV had no infl uence on 

local control in pati ents with margins positi ve for IC. 

 Giving a boost in breast-conserving therapy is currently a topic of discussion. Pezner et al.29,30 

claimed that omitti   ng the boost in pati ents with tumor-free margins resulted in local control rates 

comparable to those of other insti tuti ons that routi nely used a boost. Two trials have shown that 

the de livery of a boost to the tumor area signifi cantly reduced the risk of local recurrence.17,18 The 

recent update of the Eu ropean Organizati on for Research and Treatment of Cancer 22881-10882 

trial emphasized the value of the boost in rela ti on to local control.20 

 Clinical delineati on of the tumor bed carries a signifi cant risk of missing the target. 

Currently, the BV depends, not only on the size of the primary tumor, but also on the extent 

of the lumpectomy, the presence of tumor-free margins, and the reproducibility of the clinical 

delineati on of the tumor bed. A boost reconstructed using scar dimensions, mammog raphy, 

and the presence of surgical clips could lead to missing a substanti al porti on of the tumor 

bed, negati vely aff ecti ng local control.21-25 Bett er delineati on of the tumor bed using com puted 

tomography, which opti mizes coverage of the target vol ume and spares normal breast ti ssue, 

should have the potenti al to improve local control. That approximately 80% of breast tu mor 

recurrences develop at the site of the original disease sup ports this idea. To a certain extent, 

the BV is a surrogate for tumor size, with larger BVs for pT2 tumors. However, we found a large 

variati on in the BV for diff erent tumor sizes. 

 One of the limitati ons of this study was that no surgical clips were placed in the tumor bed 

for most of the BCTs, leav ing only the scar, mammogram, and pati ent recollecti on to re construct 

the locati on of the primary. We also must take into account the method of esti mati on of the 

BV we used. We can assume that most of the BVs were esti mated too large if we consider the 

geometry of the female breast. We esti mated the volume to be a hypotheti cal square box. It 

is oft en diffi  cult to determine whether the local recurrence was located in or near the original 

boost area; for this reason, we combined the boost and edge area for our analysis. 

 The aim of giving a boost dose in BCT is to decrease the recurrence rate in the proximity of 

the lumpectomy. Theoreti  cally, a geographic miss (including BVs that were too small) will lead to 

more recurrences outside the BV area, and hence to more recurrences elsewhere in the breast. 

 The hypothesis was that the delineati on of the tumor bed must have been inaccurate in 

an essenti al part of the BCT, and one should expect a relati on between the BV and the local 
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recurrence incidence. Our working hypothesis was that a larger BV would lead to bett er coverage 

of microscopic disease out side the lumpectomy cavity and thereby might lead to a de creased rate 

of marginal misses. Considering the eff ect of the BV on local control, we expected that the rate 

of local recur rence inside the BV area would be the same for the various ter ti les. Comparing the 

various BVs, we wondered whether a large BV would result in less recurrence elsewhere in the 

breast, leading bett er overall local control. A large BV would thereby compensate for geographic 

misses. For the various tu mor sizes, we would expect more local recurrence elsewhere in the 

breast for the fi rst terti le compared with the third terti le. 

 The analysis showed a large variati on in BVs, emphasizing not only the problem of the 

delineati on of the tumor bed, but also interobserver variati on. Because of the dispersion and 

the median of the BVs, we formed three terti les. The analyses found no infl uence of BV on the 

local recurrence site. All three terti les had the same percentages of recurrences for the diff erent 

areas, boost/edge vs. elsewhere. According to the hypothesis, one would have expected less 

recurrence elsewhere for the large BVs. 

 In analyzing the data, we took into account the results we had had in earlier studies, the 

stati sti cal interacti on between age and margin status, and the diff erence in local control for the 

diff erent types of positi ve margins.14,15 

 Overall, for both age categories, the local recurrence rate for the various terti les did not 

diff er signifi cantly. Our results showed that women >40 years might benefi t from a large BV. In 

parti cular, for the fi rst 5 years, a large BV resulted in sig nifi cantly bett er local control. According to 

the HRs, a large BV seemed to postpone local recurrence in this age category. Taking into account 

the relevance of a margin positi ve for DCIS in this age category, the signifi cance disappeared, only 

the trend remained (Table 3). Narrowing our scope to those with a margin positi ve for DCIS, it 

seemed that a large BV positi vely aff ected local control probability. This is in ac cordance with the 

growing patt ern of DCIS.31,32 

 In earlier studies, we found a diff erence in local control for margins positi ve for IC and DCIS, in 

parti cular for women >40 years.14,15 Margins positi ve for IC in women >40 years did not result in a 

greater local recurrence rate. The present analyses with long-term follow-up demonstrated that 

aft er 10 years the local recurrence rate signifi cantly in creases for this group of pati ents. Women 

≤40 years had a signifi cantly greater local recurrence rate, in accordance with the fi ndings of 

previous studies. 

 Because of the small number of women ≤40 years old and the few events, we limited our 

analysis for this parti cular age category. We believe that additi onal analyses with more pa ti ents 

and events are necessary. The present analysis found a trend toward a greater local recurrence 

rate for large BVs. Whether this was in relati on to possible positi ve margins, tu mor size, or other 

variables is not clear and should be ana lyzed in a larger cohort. 
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CONCLUSION 

First, the overall BV had no impact on local control. How ever, there seems to be a relati on between 

BV and the ti me to local recurrence for a subgroup of pati ents, by postponing the recurrence. 

This confi rms the conclusions of the Lyon and Hungarian trials that delivery of a boost to the 

tumor bed sig nifi cantly reduces the risk of early local recurrence.17,18 Second, our fi ndings might 

imply that missing the target in boost irradiati on does not lead to an increase in local recur rence 

or, conversely, that, with accurate boost treatment, ex tending the BV has no impact on local 

control. The LRFS rates for the diff erent volumes tended to merge aft er 15 years. This could imply 

that despite extending the BVs, ulti mately, no diff erences exist in local control. Finally, the BV 

seems to have a relati on to DCIS. Margins positi ve for DCIS seemed to benefi t from a large BV. 
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ABSTRACT 

Purpose: To look at the opti mum ti ming of radiotherapy in breast-conserving therapy (BCT) in 

relati on to outcome in breast cancer. 

Methods: We analyzed 1473 BCT on 1446 breast cancer pati ents from our prospecti ve cohort, 

stage I or II, node-negati ve, and without adjuvant systemic therapy. Timing was defi ned as ti me 

from lumpectomy ti ll radiotherapy. Pati ents were categorized into three ti ming terti les: 1-36 

days, 37-53 days, and 54-112 days. 

Results: The 10-year local relapse-free survival rates did not show signifi cant diff erences 

between the three groups. The 10-year Distant Metastasis-Free Survival (DMFS) was 78.9% for 

the fi rst terti le, versus 86.1% (HR 0.6; P=0.009) for the second, and 90.7% (HR 0.3; P<0.001) for 

the third. The 10-year Disease-specifi c Survival (DSS) was 83.8% for the fi rst terti le, versus 90.6% 

(HR 0.5; P=0.007) for the second, and 97.2% (HR 02; P<0.001) for the third. Also in multi variate 

Cox regression analysis the second (HR 0.6; P=0.053) and the third terti le (HR 0.3; P=0.002) had 

sig nifi cantly bett er DSS. 

Conclusion: Timing of radiotherapy in BCT for breast cancer seems to be highly important in 

relati on to survival. This study shows a 40−70% relati ve survival benefi t with ti ming aft er 36 days. 
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INTRODUCTION 

Evidence from randomized clinical trials has demonstrated that the use of radiotherapy is 

associated with a signifi cantly lower rate of local recurrence in pati ents treated with breast-

conserving treatment (BCT).1-3 

 Although there is a common understanding that delay in starti ng radiotherapy in BCT may 

reduce the probability of local control, the opti mum ti me interval between lumpec tomy and 

radiotherapy has not yet been established. Long delays in starti ng radiotherapy have been linked 

to increased risk of local recurrence.4 

 Despite the scarce evidence recommendati ons about the acceptable delays were made. It is 

generally recommended to start radiotherapy within 6 weeks, because of the adverse eff ect of 

delay on local control. 

 Very few studies have looked at the eff ect on distant metastasis and survival.5,6 The majority 

of the studies are small and basically interested in the eff ect on local control and ti ming and 

sequencing of radiotherapy and adjuvant chemotherapy.7-11 

 The eff ect of treatment delay on outcome cannot easily be investi gated in randomized trials. 

Therefore observati onal studies based on high quality routi nely recorded data are important. 

 We were primarily interested in the opti mum ti ming of radiotherapy in BCT for pati ents with 

invasive breast cancer in relati on to outcome, and wanted to test the hypothesis that starti ng 

radiotherapy within 6 weeks of lumpectomy was benefi cial with respect to outcome. To avoid 

any bias from any other adjuvant systemic therapy, chemotherapy and/or hormonal therapy, 

we selected from our prospecti ve cohort all breast cancer pati ents without positi ve nodes and 

without adjuvant systemic therapy. Also pati ents presenti ng with synchronous bilateral breast 

cancer (BBC) were excluded. 

PATIENTS AND METHODS 

This prospecti ve cohort of pati ents was started in 1983 when BCT was introduced in our region. 

All pati ents in the Twente-Achterhoek region with invasive breast cancer and treated with BCT 

received their radiotherapy at the Radiotherapy Department of the Medisch Spectrum Twente 

at Enschede. From 1983 through 2003 a total of 2506 BCT were registered in 2264 pati ents. 

Pathological examinati on for all BCT was done in the Pathology of Laboratory Oost Nederland. 

All pati ent data, including demographics, histology, staging informati on, treatment, and outcome 

were recorded and are updated regularly. 

 Family history (FH) was recorded according to fi rst-degree relati ve (FDR). We defi ned BBC as 

cancer diag nosed in both breasts simultaneously or within a period of 3 months of diagnosis of 
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the fi rst tumor. Metachronous contra lateral breast cancer (CBC) was defi ned as breast cancer 

occurring in the contra lateral breast more than 3 months aft er the diagnosis of the tumor in the 

fi rst breast aff ected. 

 Involvement of the margins of the lumpectomy speci men was defi ned as the presence of 

microscopic involve ment of invasive carcinoma and/or carcinoma in situ in the inked margin. 

 Although the grade of diff erenti ati on was recorded when known, it was not routi nely 

reported along with the his tology during the early years; and there were too few pa ti ents with 

known grade (48.6%) for this parti cular factor to be analyzed. 

 For the purposes of this study, the cut-off  for analysis was November 2005. 

Treatment 
BCT is defi ned as lumpectomy followed by irradiati on of the whole breast with a boost to the 

primary tumor area. This is accompanied with axillary clearance of levels I−III or since 2000 

senti nel node procedure. The radio therapy consisted in 50 Gy to the whole breast, delivered in 2 

Gy fracti ons fi ve ti mes a week by a tangenti al technique. This was followed by a boost of 14 Gy to 

the primary tumor bed, in 2 Gy fracti ons fi ve ti mes a week, as external photon or electron beam 

therapy. In the early years a boost of 15 Gy in 2.5 Gy fracti ons four ti mes a week was delivered 

(10.3%). The boost dose was the same in all pati ents, regardless of margin status. 

Defi niti on of ti ming 
Timing of radiotherapy was defi ned as ti me from lump ectomy ti ll start of irradiati on. Of the 

2506 BCT, 1486 were node negati ve, did not receive any systemic adjuvant therapy, and did not 

have BBC. The ti me-span ranged from 1 to 196 days aft er lumpectomy. Pati ents with a delay of 

no more than 16 weeks were included in the study. Of 3 pa ti ents the exact ti ming was unknown 

and 10 pati ents who had a delay of more than 16 weeks all were excluded, leaving 1473 BCT for 

analysis. 

 Pati ents were categorized into three terti les: 1-36 days, 37-53 days, and 54-112 days. 

 Reasons for the delay in starti ng the radiotherapy were for instance the diff erence in ti ming 

between lumpectomy and axillary dissecti on. 46.6% did not have their axillary dissecti on at the 

same ti me as the lump ectomy. Lumpectomy-axillary dissecti on delay was used as a variable in 

the analysis. Also pati ents with a re-excision of the lumpectomy, 6.9% showed a signifi cantly 

longer ti me interval (Table 1). We also noti ced a clear relati on in the ti me period; pati ents in the 

eighti es and early nineti es had a short delay compared to later (Table 2). Other reasons for delay 

were post-operati ve wound healing complicati ons, delay in referral to our department, and a 

waiti ng list for starti ng the irradiati on. No selecti on in starti ng radiotherapy was made on any 

known prognosti c factor. 
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Stati sti cal methods 
Time to recurrence and length of follow-up were calcu lated from the start of BCT. To test between-

group diff  erences for categorical data Chi-square tests were used, and these analyses with regard 

to local recurrences were performed in relati on to the number of BCT. The local recurrence-free 

survival (LRFS) is defi ned as survival without local recurrence. 

 Survival stati sti cs were performed in relati on to the number of pati ents and calculated by 

the method of Kaplan and Meier. The Disease-specifi c Survival (DSS), corrected for intercurrent 

death, was also calculated in relati on to the number of pati ents. This means that data on pati ents 

who died of other causes were regarded as censored data. The Distant Metastasis-Free Survival 

(DMFS) is defi ned as survival without distant metastasis in pati ents. 

 For comparison of survival distributi ons the log-rank test was used. Variables that were 

univariately related to the outcomes of interest (P<0.10) were entered in the multi variate 

analyses. 

 The Cox proporti onal hazards model was used to test for the independent eff ect of ti ming of 

radiotherapy aft er adjusti ng for known prognosti c factors and hazard rati os (HR) esti mated with 

95% confi dence limits are presented. A test for trend across the three ordered terti les is per-

formed. The terti le with the smallest ti ming, <37 days, was the referent group. All analyses were 

performed using STATA.12

RESULTS 

All 1473 BCT were performed on 1446 pati ents. About 506 BCT had their radiotherapy in the fi rst 

terti le, within 37 days of the lumpectomy, 483 in the 2nd terti le, 37-53 days aft er lumpectomy, 

and 484 in the 3rd terti le, 54-112 days aft er lumpectomy. 

 The length of follow-up ranged from 5-265 months with a median of 90 and a mean of 97 

months. 

 A comparison in terms of clinical and histopathological characteristi cs between the three 

terti les shows diff erences for age category, histology, estrogen and progesterone receptor status, 

tumor size, and re-excision (Table 1). 

Local recurrence 
The 10-year LRFS was 93.1% for the fi rst terti le, versus 92.4% for the second, versus 94.2% for 

the third terti le. 

 In the 10-year multi variate Cox regression analysis including the signifi cant variables of the 

univariate analysis (margin status for invasive and carcinoma in situ, young age, and CBC), ti ming 

of radiotherapy was not an inde pendent risk factor. 
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Table 1: Pati ents and tumor characteristi cs in 1473 breast-conserving treatments according to ti me 

interval lumpectomy-radiotherapy divided in terti les. 

Characteristi cs < 37 days 
n=506 (%)

37–53 days 
n=483 (%)

54–112 days 
n=484 (%) 

P value 

Age category 

≤40 years  55 (10.9)  23 (4.8)  10 (2.1) P<0.001

>40 years 451 (89.1) 460 (95.2) 474 (97.9) 

Family history 

Positi ve 109 (21.5) 118 (24.4) 115 (23.8) P=0.600 

None 390 (77.1) 364 (75.4) 369 (76.2) 

Unknown   7 (1.4)   1 (0.2)   0 

Histology 

Ductalcarc. 428 (84.6) 349 (72.3) 327 (67.6) P<0.001 

Lobularcarc.  36 (7.1)  65 (13.5)  76 (15.7) 

Tubularcarc.  14 (2.8)  48 (9.9)  61 (12.6) 

Medullarcarc.  12 (2.4)  11 (2.3)   7 (1.4) 

Rest  16 (3.2)  10 (2.1)  13 (2.7) 

Carcinoma in situ 

DCIS 113 (22.3) 100 (20.7) 102 (21.1) P=0.001 

LCIS  15 (3.0)  34 (7.0)  48 (9.9) 

None 378 (74.7) 349 (72.3) 334 (69.0) 

Estrogen receptor 

Positi ve 337 (66.6) 332 (68.7) 378 (78.1) P=0.004 

Negati ve  91 (18.0)  69 (14.3)  55 (11.4) 

Unknown  78 (15.4)  82 (17.0)  51 (10.5) 

Progesterone receptor 

Positi ve 277 (54.8) 280 (58.0) 313 (64.7) P=0.030 

Negati ve 150 (29.6) 119 (24.6) 115 (23.7) 

Unknown  79 (15.6)  84 (17.4)  56 (11.6) 

Lymph-angioinvasion 

Positi ve  30 (5.9)  26 (5.4)  21 (4.3) P=0.507 

Negati ve 469 (92.7) 453 (93.8) 460 (95.1) 

Unknown   7 (1.4)   4 (0.8)   3 (0.6) 

Margin invasive carcinoma 

Positi ve  46 (9.1)  52 (10.8)  30 (6.2) P=0.014 

Negati ve 457 (90.3) 430 (89.0) 453 (93.6) 

Unknown   3 (0.6)   1 (0.2)   1 (0.2) 
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Characteristi cs < 37 days 
n=506 (%)

37–53 days 
n=483 (%)

54–112 days 
n=484 (%) 

P value 

Margin carcinoma in situ 

Positi ve  29 (5.7)  33 (6.8)  30 (6.2) P=0.791 

Negati ve 467 (92.3) 445 (92.1) 451 (93.2) 

Unknown  10 (2.0)   5 (1.1)   3 (0.6) 

Re-excision 

Yes  18 (3.6)  35 (7.2)  48 (9.9) P<0.001 

None 475 (93.8) 439 (90.9) 429 (88.6) 

Unknown  13 (2.6)   9 (1.9)   7 (1.5) 

Tumor size 

pT1 409 (80.8) 409 (84.7) 429 (88.6) P=0.002 

pT2  97 (19.2)  73 (15.1)  54 (11.2) 

Rest   0   1 (0.2)   1 (0.2) 

DCIS: ductal carcinoma in situ; LCIS: lobular carcinoma in situ

Table 2: Relati on between ti me-period and ti ming of radiotherapy aft er lumpectomy for 1473 breast-

conserving treatments in 1446 breast cancer pati ents. 

Timing lumpectomy-

radiotherapy

Time-period 

1983–1993 (n=504) 1994–1998 (n=520) 1999–2003 (n=449) 

<37 days 327 (64.9%) 147 (28.3%)  32 (7.1%) 

37-53 days 124 (24.6%) 214 (41.1%) 145 (32.3%) 

54-112 days  53 (10.5%) 159 (30.6%)  272 (60.6%) 

Distant metastasis 
The 10-year DMFS was 78.9% for the fi rst terti le, versus 86.1% (HR 0.6; 95% CI 0.4−0.9; P=0.009) 

for the second, versus 90.7% (HR 0.3; 95% CI 0.2−0.5; P<0.001) for the third terti le (Figure 1). 

 A test for trend across the three groups was highly signifi cant (P<0.001). 

 In multi variate Cox regression analysis including the signifi cant variables of the univariate 

analysis (young age, family history, presence of in situ carcinoma, histology, tumor size, estrogen 

and progesterone receptor status, lymph-angioinvasion, and lumpectomy-axillary delay), the 

second terti le showed a borderline signifi cant (HR 0.7; 95% CI 0.5−1.0; P=0.076) and the third 

terti le a highly signifi cant (HR 0.4; 95% CI 0.2−0.6; P=0.001) increased DMFS. Young age (HR 

1.8; P=0.008), tumor size (pT2) (HR 1.7; P=0.05), a positi ve family history (HR 0.6; P=0.033) and 

positi ve lymph-angioinvasion (HR 2.3; P=0.001) were independent risk factors. 



80  |  Chapter 6

At risk:
<37 days 497 463 398 371 328 255

37- 53 days 474 432 350 288 206 143

54 -112 days 475 448 367 220 116 62

0.00

0.25

0.50

0.75

1.00

0 12 24 36 48 60 72 84 96 108 120
months

<37 days 37-53 days 54 -112 days

Figure 1: Distant metastasis-free survival for 1446 node-negati ve pati ents according to ti ming of 

radiotherapy in breast-conserving treatment without adjuvant systemic therapy. 

 Separated sub-analyses were executed for pati ents >40 years, tumor size ≤2 cm, and ER-

positi ve. All analyses showed a highly signifi cant trend across the three groups. Also the 

multi variate analyses showed signifi cance for ti ming similar to the overall analyses. 

 Because of possible substanti al changes over ti me in characteristi cs and adjuvant treatment, 

analyses were done over certain periods: 1983-1993, 1994-1998, and 1999-2003. Due to small 

numbers and few events HR’s are not always signifi cant (Table 3). 

Table 3: Hazard Rati os and 95% Conf. Intervals for the diff erent ti me period according to ti ming of 

radiotherapy for 10-year distant metastases-free survival in 1446 breast cancer pati ents. 

Timing Period 

1983-1993 (n=499) 1994-1998 (n=505) 1999-2003 (n=442) 

< 37 days 1 (324) 1 (143) 1 (30) 

37-53 days 0.28 1.23 0.28 

(0.13–0.58) (0.73–2.08) (0.03–3.19) 

(123) (208) (143) 

54-112 days (52) 0.51 (0.25–1.03) 0.59 (0.07–4.81) 

(154) (269) 
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Disease specifi c-survival 
The 10-year DSS was 83.8% for the fi rst terti le, versus 90.6% (HR 0.55; 95% CI 0.4−0.8; P=0.007) 

for the second, versus 97.2% (HR 0.2; 95% CI 0.13−0.4; P<0.001) for the third terti le (Figure 2). 

 A test for trend across the three groups was highly signifi cant (P<0.001). 

 In multi variate Cox regression analysis including the signifi cant variables of the univariate 

analysis (young age, presence of in situ carcinoma, histology, tumor size, estrogen and 

progesterone receptor status, lymph-angioinvasion, family history, and lumpectomy-axillary 

dissecti on delay), the second terti le (HR 0.6; 95% CI 0.4−1.0; P=0.053) and third terti le (HR 0.3; 

95% CI 0.14−0.6; P=0.002) were signifi cantly related to an increased DSS. Young age (HR 1.7; 

P=0.030), negati ve estrogen receptor status (HR 2.5; P=0.001), and positi ve lymph-angioinvasion 

(HR 3.2; P<0.001) were independent risk factors for a decreased DSS. 

 Separated sub-analyses were executed for pati ents >40 years, tumor size ≤1 cm, and ER-

positi ve. All analy ses showed a highly signifi cant trend across the three groups. Also the 

multi variate analyses showed signifi cance for ti ming similar to the overall analyses. 

At risk:
<37 days 497 480 424 393 343 272

37 - 53 days 474 441 361 305 217 149
54 -112 days 475 451 370 220 117 64

0.00

0.25

0.50

0.75

1.00

0 12 24 36 48 60 72 84 96 108 120
months

<37 days 37-53 days 54 -112 days

Figure 2: Disease-specifi c survival for 1446 node-negati ve pati ents according to ti ming of radiotherapy 

in breast-conserving treatment without adjuvant systemic therapy.



82  |  Chapter 6

DISCUSSION 

The study shows that, completely contrary to the current hypothesis, a longer delay between 

lumpectomy and radiotherapy had a strong positi ve and independent eff ect on the DMFS and 

DSS. A longer delay, showed a positi ve eff ect on DMFS and DSS. We investi gated the infl uence of 

the diff erent ti ming in radiotherapy up to and including 16 weeks aft er lumpectomy. This analysis 

of a large pro specti ve populati on based cohort study of all breast cancer pati ents in Twente who 

received BCT only, suggest that with a proper ti ming of radiotherapy in BCT for breast cancer at 

least a 40% relati ve survival benefi t might be reached. Of course this study has to be confi rmed 

by others, but the trend in survival benefi t is very strong and highly signifi cant. Local control was 

not infl uenced with the diff  erent ti mings of radiotherapy. 

 The analyses were done on node-negati ve breast cancer pati ents without any adjuvant 

systemic therapy, chemo-  and or hormonal therapy, to exclude any interacti on with adjuvant 

therapy. With regard to any adjuvant systemic therapy, pati ents were treated according to the 

treatment policy in The Netherlands at the ti me of the primary therapy, which meant that 

pati ents with this profi le did not get any adjuvant systemic therapy. 

 To our knowledge this is the fi rst study, which extensively looked at the eff ect of ti ming of 

radiotherapy, in relati on not only to local control but also to distant metastasis and sur vival. 

The advantage of our cohort is that we treat all pati ents with breast cancer from our region, 

the selecti on for only BCT, node-negati ve, and no adjuvant systemic therapy to gether with a 

standardized treatment of radiotherapy during the years creates a very homogeneous cohort 

of pati ents. On the other hand comparing the three groups, as can be seen in Table 1, there 

are signifi cant diff erences between the three groups for age category, histology, estrogen 

and progester one receptor status, tumor size, and re-excision. Despite these factors, ti ming 

of radiotherapy was sti ll independently signifi  cant in multi variate analyses. Young age, tumor 

size >2 cm and negati ve estrogen receptor status are regarded as important prognosti c factors 

in node negati ve breast cancer. Comparing the three groups showed an imbalance for those 

variables at the expense of the group with the shortest ti ming. Separate sub-analyses for women 

>40, pT1, and positi ve ER showed the same results with regard to DMFS and DSS in univariate 

and multi variate analyses. Also we have no reason to believe that these potenti al confounding 

factors were a reason for the observed diff erences in the ti ming of radio therapy, thus leading to 

confounding by indicati on. 

 The eff ect of treatment delay on outcomes cannot easily be investi gated in randomized trials, 

because of ethical reasons. Therefore observati onal studies based on high quality routi nely 

recorded data are important. 

 The effi  cacy of post-operati ve radiotherapy in preventi  ng or delaying local recurrence in 

pati ents who undergo BCT is well established by randomized controlled trials.1-3 Guidelines 
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concerning the ti ming of radiotherapy in BCT are mainly based on expert advice rather than re-

search evidence, and are mainly focused on local control. 

 Research in starti ng radiotherapy between 1-16 weeks aft er lumpectomy has been limited. 

Only few studies have examined the eff ect of the surgery-radiotherapy interval, on the short 

term, in node-negati ve pati ents and in the absence of systemic therapy.6,13-15 Most studies 

have investi gated the ti ming of radiotherapy in relati on to the sequence of radiotherapy and 

chemotherapy in the treat ment of breast cancer. The primary research questi on was in all of 

those studies the eff ect on local recurrence. There is only scant published data in relati on to 

distant metastasis and survival.5,6 

 Four small retrospecti ve studies of node-negati ve pa ti ents and no adjuvant systemic therapy 

were unable to detect a stati sti cally signifi cant increase in local recurrence if radiotherapy was 

delayed up to 16 weeks.6,13-15 One of these, Bahena et al., showed also that a delay over 8 weeks 

signifi cantly decreased disease-free survival.6 

 In a large retrospecti ve populati on-based study of 7800 pati ents Mikeljevic et al. showed that 

survival was ad versely related to longer delays.5 Pati ents with a delay of 1-6 weeks had a 5-year 

survival of 80.1% compared to 84.4% with a delay of 7-12 weeks. However, this study included 

node-negati ve and node-positi ve pati ents as well as those with adjuvant systemic therapy, which 

makes it hard to compare with our study. Froud et al., in a retro specti ve study of node-negati ve 

and node-positi ve pati ents as well as adjuvant systemic therapy, observed a higher rate of 

systemic recurrences on univariate analysis with increasing ti me interval.8 

 We can only speculate on the reasons why a longer delay in radiotherapy seems to be 

benefi cial in our study. The results from this study suggest a negati ve eff ect of radiotherapy 

on the metastati c tumor cells directly aft er surgery, which changes in the course of the fi rst 16 

weeks. In 1979 Gunduz et al. published their study in which they demonstrated that following 

excision of a C3H primary tumor, changes were observed within 24 h in metastases.16 There was 

a transient increase in tumor size. Another study showed that following administrati on of a dose 

of radiati on to the primary tumor, the growth of the primary was retarded, but an augmentati on 

in the growth in a metastati c focus was observed.17 The same study also looked at the eff ect of 

preoperati ve irradiati on followed by excision of the primary on the metastases. They observed 

that when the ti me between irradiati on and excision was too long the small transient eff ect of 

the radiati on had al ready been experienced and the operati on had litt le addi ti onal eff ect on 

the kineti cs of the metastati c focus. No experiments were done with post-operati ve radiati on. 

Our hypothesis is now that the contrary might happen too, when the ti me between surgery 

and radiati on is too long the transient eff ect of the operati on has already been experi enced 

and the radiati on has litt le additi onal eff ect on the kineti cs of the metastati c focus. Fisher et al. 

indicated that the removal of a primary tumor is not only a local phe nomenon but has other 
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biological consequences such as metastati c behavior due to interplay of growth factor(s), which 

can infl uence the outcome of a host to its tumour.18 This might explain the results we observed. 

 Fidler and others showed that tumor cells are able to have minor or major diff erences in 

relati on to their mor phology and functi on.19,20 This heterogeneity might be caused by therapy-

induced changes on the intrinsic sensi ti vity and resistance of the tumor cell. This might explain 

the signifi cant diff erences we see in local control and dis tant metastasis in relati on to ti ming of 

radiotherapy. 

CONCLUSION 

In this prospecti ve cohort study we tested the hypothesis that irradiati on in BCT for breast 

cancer pati ents should start as soon as possible. We showed that starti ng too early might have a 

detrimental eff ect on survival and that starti ng radiotherapy 36 days aft er the lumpectomy might 

lead to a 40-70% relati ve survival benefi t. If the results of this study are confi rmed by others, it 

might have major implicati ons on the treatment procedures in breast cancer, and possibly for 

other tumors too. 
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ABSTRACT

Purpose: To identi fy the importance of positi ve margins for invasive carcinoma on local control in 

pati ents treated with breast-conservati ve treatment (BCT). 

Methods and Materials: A total of 1752 BCT with known margins were analyzed. Fift y-fi ve 

pati ents had a second BCT, leaving 1697 pati ents for analysis. The margins were positi ve in 

193/1752 BCT (11%). The median follow-up was 78 months. 

Results: The 5- and 10-year local recurrence rates (LRR) were 3.1% and 6.9%, respecti vely, for 

negati ve margins vs. 5.6% and 12.2% for positi ve margins. A stati sti cal interacti on between age 

category and margin status was noted in relati on to disease-free survival (DFS) and local relapse-

free survival. The 5-year LRR for women ≤40 years was 8.4% for negati ve margins and 36.9% 

for positi ve margins (P=0.005). In a multi variate analysis, a positi ve margin was signifi cant. The 

5-year LRR for women >40 years was 2.6% for negati ve and 2.2% for positi ve margins. The 5-year 

DFS for women ≤40 years was 27.4% for positi ve and 74.5% for negati ve margins (P=0.001). The 

5-year DFS for women >40 years was 84.3% for positi ve and 87.2% for negati ve margins. 

Conclusion: Women ≤40 years are a special category of pati ents in breast cancer. Women ≤40 

years must have negati ve margins for invasive carcinoma when treated with BCT. Minimum 

surgery for an opti mal cosmeti c result followed by irradiati on, even with microscopic positi ve 

margins for invasive carcinoma, yields excellent results with regard to local control in pati ents 

older than 40 years. 
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INTRODUCTION 

Many studies have att empted to identi fy the risk factors for local recurrence in breast-conservati ve 

treatment (BCT). A positi ve margin of the lumpectomy specimen in BCT is generally regarded as 

a major prognosti c factor for local recurrence.1-7 This leads to a reexcision of the lumpec tomy 

cavity or even someti mes to a mastectomy, resulti ng in a worse cosmeti c result. 

 Only a few studies have demonstrated that margin status does not infl uence local control; 

the numbers have been small, and no subgroup analysis has been done.8-11 

 Positi ve margins in the literature are not always well defi ned, and are oft en regarded as the 

presence of either invasive carcinoma and/or intraductal carcinoma in situ (CIS) in the margin. 

No clear diff erence has been made in the literature with regard to the value of positi ve margins 

with either invasive carcinoma or CIS or both in pati ents with breast cancer. The impact of the 

presence of invasive carcinoma or CIS in the margin might be quite diff erent. 

 The recent Phase III studies of CIS as the EORTC Study 10853 showed the value of a positi ve 

margin for CIS on local control.12 Margin status was shown to be the most important factor 

with regard to local control. This makes it important, in our opinion, to look also at the value of 

invasive carcinoma with regard to margin and local control. 

 Data on the use of lumpectomy and radiotherapy in pati ents with positi ve margins are 

limited, and the number of pati ents with positi ve margins is oft en limited. 

 Because of these unclear and someti mes confl icti ng data, we investi gated the prognosti c value 

of a positi ve margin for invasive carcinoma on local recurrence and survival in our prospecti ve 

cohort of breast cancer pati ents with T1 and T2 tumors, all treated with BCT, and irradiated at the 

radiotherapy department of the Medisch Spectrum Twente. In parti cular, we tried to identi fy the 

importance of positi ve margins in subgroups of pati ents, because this might obviate the need for 

further muti lati on of the breast for a number of pati ents. 

METHODS AND MATERIALS 

From the start of this study in 1983, all pati ents treated with BCT in the Twente-Achterhoek 

region received radio therapy, as part of primary treatment, at the radiotherapy department of 

the Medisch Spectrum Twente. Between 1983 and including 1999, a total of 1760 BCT were 

regis tered. All pathology of the lumpectomy specimens was done in the pathology laboratory, 

Oost Nederland. Because of this, no central pathology review was deemed necessary. 

 Involvement of the lumpectomy specimen margins was defi ned as the presence of microscopic 

involvement of invasive carcinoma in the inked margin. Because the gross surgical margin of the 

initi al lumpectomy is oft en given only as an esti mate, we have chosen not to include this item as a 
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conti nuous variable. Massive involvement with invasive tumor of the margins, defi ned as diff use 

or multi ple microscopic foci of invasive cancer, was regarded as an indicati on for a reexcision. 

When no massive involvement of the margin was present, the surgeon was advised not to do 

a reexcision. The decision to reexcise was left  to the surgeon’s discreti on. The margin status 

of the reexcision was not registered. Negati ve margins were defi ned as hav ing no microscopic 

involvement of invasive carcinoma in the inked margin. CIS was recorded when present in the 

lumpectomy specimen. The presence of ductal carcinoma in situ in the inked margin was not 

registered. Only invasive tumor in the resecti on margins was coded as positi ve margins. 

 To obtain the most reliable family history, the breast cancer history of only fi rst-degree 

relati ves was recorded, as 0, 1, or more (≥1). 

 Although the grade of diff erenti ati on was recorded when known, it was not routi nely reported 

along with the histol ogy, and there were too few pati ents with known grade for this parti cular 

factor to be analyzed. 

 BCT consisted of lumpectomy with axillary clearance of Levels I-III, followed by radiotherapy 

to the whole breast with a boost to the primary tumor area. The radiotherapy consisted of 50 

Gy to the whole breast delivered in 2-Gy fracti ons 5 ti mes a week by tangenti al technique. This 

was followed by a boost of 14 Gy to the primary tumor bed in 2-Gy fracti ons 5 ti mes a week, as 

external photon or elec tron beam therapy. The photon boost technique was by multi ple fi elds. 

The electron boost was delivered as a direct fi eld. In the early years, a boost of 15 Gy, in 2.5-Gy 

fracti ons, 4 ti mes a week was delivered to 183 pati ents (10.4%). Thirty-seven pati ents were 

treated by iridium implantati on preoperati vely with a dose of 15 Gy at a low dosage rate. The 

same boost dose was given in all pati ents, regardless of margin status. 

 Adjuvant therapy consisted of radiotherapy to the re gional lymph nodes or to the internal 

mammary chain only, and hormonal and/or chemotherapy. The radiotherapy dose was 50 Gy in 

2-Gy fracti ons 5 ti mes a week. Regional radiotherapy, which included the axilla and supraclavicular 

and internal mammary chains, was indicated for pati ents with 4 or more positi ve lymph nodes 

and/or extranodal disease. Radiotherapy of the internal mammary chain only was indicated for 

those with fewer than four positi ve lymph nodes and no extranodal disease. In the case of medial 

implantati on of the breast, the use of a separate anterior fi eld for irradiati on of the internal 

mammary chain was omitt ed to permit opti mal irradiati on of the breast. 

 Unti l about 1992, premenopausal women received che motherapy when four or more lymph 

nodes were positi ve. Since 1992, all premenopausal pati ents with positi ve lymph nodes have 

received chemotherapy. In general, the adjuvant chemotherapy was delivered aft er primary 

treatment, sur gery plus radiotherapy of the breast. For postmenopausal pati ents, adjuvant 

hormonal therapy was given when posi ti ve lymph nodes were present, and in the majority of 

pati ents, it was started directly aft er the surgery. Since 1999, whether or not adjuvant systemic 
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therapy is given has depended not only on lymph node status but also, in the case of negati ve 

lymph node status, on whether the mitoti c acti vity index is >10.12 

 All pati ents were seen every 3 months for the fi rst 2-3 years and twice a year thereaft er. 

During follow-up, family history, local recurrence, regional recurrence, distant metastasis, and 

survival were noted. For the purposes of this study, the cutoff  for analysis was March 2003. 

 Because it is oft en diffi  cult to diff erenti ate between a local recurrence and a new primary 

in the treated breast, all tumors found in the same breast during follow-up were classifi ed as 

local recurrences. Recurrences in the axilla or in the internal mammary chain, or in both, were 

classifi ed as regional recurrences. Pati ents were classifi ed according to the TNM classifi cati on, 

4th editi on 1997. 

Stati sti cal methods 
Time to recurrence and length of follow-up were calcu lated from the start of the treatment. To 

test between-group diff erences for categorical data, Chi-square tests were used. Stati sti cs for 

local recurrences were calculated based on the number of BCT. The local relapse-free survival 

(LRFS) is defi ned as survival without local recurrence. 

 Survival stati sti cs were calculated according to the num ber of pati ents by the Kaplan-Meier 

method. The disease-specifi c survival (DSS), corrected for intercurrent death, was calculated. 

This means that data on pati ents who died of other causes were regarded as censored data. 

The disease-free survival (DFS) is defi ned as survival without any re currence. For comparison of 

survival distributi ons, the log-rank test was used. Multi variate survival analysis was done using 

Cox regression, including test for interacti on. Hazard rati os (HR), relati ve hazard (RH), and 95% 

confi dence intervals (95% CI) are presented. All analysis was per formed using STATA.13 

RESULTS 

Of the 1760 BCT, the margins were unknown in 8, leaving 1752 BCT for analysis. Fift y-fi ve pati ents 

had bilateral or contralateral breast cancer with a second BCT, leaving 1697 pati ents for analysis. 

The margins were positi ve in 193/1752 BCT (11%). 

 The length of follow-up ranged from 3 to 218 months, with a median of 78 and a mean of 85 

months. 

 Table 1 shows a comparison in terms of clinical, his topathologic, and treatment characteristi cs 

between pa ti ents with positi ve and negati ve margins. The two groups were homogeneous in 

terms of age, localizati on of the primary, family history, CIS, estrogen and progester one receptor, 

and adjuvant treatment. In pati ents with positi ve margins, more lobular carcinoma was observed 
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(P=0.002), the number of pati ents with >3 positi ve lymph nodes was higher (P<0.001), and the 

tumor size was larger (P<0.001). 

Local recurrences 
The incidence rate of local recurrence was 5% (87/ 1752). In two cases, no informati on with 

regard to local recurrence was available. In pati ents with positi ve mar gins, the incidence rate was 

8.1% (17/193), compared to 4.5% (70/1,557) in those with negati ve margins (P=0.009). The ti me 

to local recurrence ranged from 9 to 177 months with a median of 49 months, with no signifi cant 

diff erence between pati ents with positi ve or negati ve margins. 

 The 5-and 10-year local recurrence rates (LRR) were 3.1% and 6.9%, respecti vely, for negati ve 

margins vs. 5.6% and 12.2% for positi ve margins (respecti vely RH 1.7, P=0.082, and RH 1.7, 

p=0.0433). Figure 1 shows the LRR according to margin involvement. 

 In univariate analyses, we demonstrated a relati onship between LRFS on the one hand and 

age (P<0.001), contralateral breast cancer (p=0.045), margin involvement (P=0.002), positi ve 

lymph nodes (P=0.015), negati ve estrogen receptor status (p=0.003), and adjuvant radio-

therapy (P=0.018) on the other hand. In a multi variate Cox regression analysis with the above-

menti oned variables, a positi ve margin (HR 2.4, 95% CI 1.4−4.1, P=0.002), age ≤40 years (HR 

2.9, 95% CI 1.8−4.9, P<0.001), and contralateral breast cancer (HR 1.9, 95% CI 1.0-3.6, P=0.051) 

were signifi cantly related to a worse LRFS. Age and margin status showed a borderline stati sti cal 

interacti on (P=0.068 HR 2.9). Therefore, we performed the analyses with regard to local 

recurrence for women ≤40 years and >40 years separately. 

Table 1: Clinical, histopathologic, and treatment characteristi cs of 1752 BCT according to margin 

lumpectomy.

Positi ve, n=193 (%) Negati ve, n=1559 (%) P value

Age category 

≤40 years  20 (10.4)  123 (7.9) 

41–50  55 (28.5)  377 (24.2) ns 

>50 118 (61.1) 1059 (67.9) 

Localizati on 

LUQ  97 (50.3)  847 (54.3) 

LLQ  30 (15.5)  179 (11.5) 

MUQ  37 (19.2)   15 (20.2) ns 

MLQ  20 (10.4)  140 (9) 

Central   9 (4.7)   78 (5) 
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Positi ve, n=193 (%) Negati ve, n=1559 (%) P value

Family history 

21 FDR  45 (23.3)  348 (22.3) 

None  145 (75.1) 1200 (77) ns 

Unknown   3 (1.6)   11 (0.7) 

Tumor size 

pT1 125 (64.8) 1248 (80.1) 

pT2  67 (34.7)  301 (19.3) p<0.001 

Rest   1 (0.5)   10 (0.6) 

Histology 

Ductal carc. 143 (74.1) 1207 (77.4) 

Lobular carc.  36 (18.7)  157 (10.1) p=0.002 

Tubular carc.   8 (4.2)  110 (7.1)

Medullar carc.   1 (0.5)   42 (2.7) 

Rest   5 (2.6)   43 (2.7) 

No. pos. lymph nodes 

None 120 (62.5) 1128 (72.4) 

1–3  39 (20.2)  320 (20.5) 

>3  27 (14)   97 (6.2) p<0.001 

Unknown   6 (3.1)   14 (0.9) 

Carcinoma in situ 

None 122 (63.2) 1098 (70.4) 

DCIS  56 (29)  373 (23.9) ns 

LCIS  15 (7.8)   87 (5.6) 

Unknown    1 (0.1) 

Estrogen receptor 

Positive 136 (70.5) 1013 (65) 

Negative  29 (15)  261 (16.7) ns 

Unknown  28 (14.5)  285 (18.3) 

Progesterone receptor 

Positive 109 (56.5) 855 (54.8) 

Negative  53 (27.5)  402 (25.8) ns 

Unknown  31 (16)  302 (19.4) 

Adj. radiotherapy 

None 139 (72) 1183 (75.9) ns 

Treated  54 (28)  376 (24.1) 

Adj. systemic ther. 

None 124 (64.3) 1118 (71.7) 

Treated  69 (35.7)  441 (28.3) p=0.031 

Abbreviati ons: LUQ=lateral upper quadrant; LLQ=lateral lower quadrant; MUQ=medial upper quadrant; MLQ= 
edial lower quadrant; DCIS=ductal carcinoma in situ; LCIS=lobular carcinoma in situ; FDR=fi rst-degree relati ve; BCT 
=breast-conservati ve treatment; carc.=carcinoma; adj.=adjuvant. 
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P=0.0265
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Figure 1: The local recurrence rate in 1752 BCT according to margin involvement of the lumpectomy 

specimen. 

Local recurrence, ≤40 years 
The incidence rate of local recurrence for women ≤40 years was 14.7% (21/143). 

 The 5-and 10-year LRR for women ≤40 years was 8.4% and 15.2%, respecti vely, for negati ve 

margins and 36.9% and 57.9%, respecti vely, for positi ve margins (RH 4.3, P=0.005, and RH 4.2, 

P=0.003) (Figure 2). Because of the relati vely small number of women ≤40 years at 10 years, the 

LRR is not reliable (Table 2). 

 In separate univariate analyses, we analyzed LRFS for 143 women ≤40 years. Margin 

involvement (P=0.0007) and bilateral/contralateral breast cancer (P=0.0024) were signifi cant 

predictors of a decreased LRFS. In a multi variate Cox regression analysis including the above 

variables, both showed signifi cance. 

Local recurrence, >40 years 
The incidence rate of local recurrence for women >40 years was 4.1% (66/1607). 

 The 5-and 10-year LRR for women over 40 years was 2.6% and 6.2%, respecti vely, for negati ve 

margins and 2.2% and 6.6%, respecti vely, for positi ve margins (Figure 2). The diff er ences were 

not stati sti cally signifi cant (Table 2). 
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 In univariate analyses, we demonstrated a relati onship be tween LRFS on the one hand 

and number of positi ve lymph nodes (p=0.004), estrogen receptor (p=0.0369), and adju vant 

radiotherapy (p=0.0369) on the other hand. Margin involvement was not a signifi cant predictor 

of a worse LRFS. 

Kaplan-Meier local failure es�mates  

months 
0 12 24 36 48 60 72 84 96 108 120 

0.00

0.25

0.50

0.75 

1.00 

pos. and ≤40 years
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neg. and ≤40 years

pos./neg. and age >40 years

Figure 2: The local recurrence rate in 1752 BCT according to age and margin involvement of the 

lumpectomy speci men. 

Disease-free survival 
The 5-and 10-year DFS (survival without any recur rence) rates were 78.3% and 65.3%, 

respecti vely, for positi ve margins and 86.1% and 76.2% for negati ve margins (respecti vely RH 

1.5, P=0.009, and RH 1.5, P=0.006). In a multi variate Cox regression analysis for DFS, taking into 

account the signifi cant factors of the univariate analyses (age, positi ve lymph nodes, CIS, estrogen 

receptor, proges terone receptor, adjuvant systemic therapy, pathology, tu mor size, and adjuvant 

radiotherapy), along with the other variables, such as age, positi ve lymph nodes, adjuvant sys-

temic therapy, pathology, tumor size, and adjuvant radio therapy, a positi ve margin did show 

a signifi cantly in creased risk (HR 1.5, 95% CI 1.1–2.0, P=0.02). However, there was a stati sti cal 

interacti on between age and margin status (P=0.017, RH 2.4). Therefore, we performed the 

analyses with regard to DFS for women ≤40 years and >40 years separately. 
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Table 2: Local recurrence rate in 1750 BCT according to age and margin status. 

Age/margin status Loc. rec. (%) n* P value Rel. hazard

≤40 years (n=143) 

5 years 

Negati ve  8.4  76 

Positi ve 36.9   8 P=0.0007 4.1 

7 years (mean) 

Negati ve 11.5  58 

Positi ve 36.9   5 P=0.0016 3.7 

10 years 

Negati ve 15.2  29 

Positi ve 57.9   2 P=0.0004 3.8 

>40 years (n=1607) 

5 years 

Negati ve  2.6 937 

Positi ve  2.2  97 ns 

7 years (mean) 

Negati ve  3.7 660 

Positi ve  4.8  65 ns 

10 years 

Negati ve  6.2 307 

Positi ve  6.6  31 ns 

Note: n is the number of pati ents at risk by the end of 5-, 7-, and 10-year follow-up. 

Disease-free survival, ≤40 years 
In the separate analyses for women ≤40 years, the 5-and 10-year DFS rates were 27.4% and 

10.3%, respecti vely, for positi ve margins and 74.5% and 62.4% for negati ve margins (respecti vely 

RH 3.2, P<0.001, and RH 3.2, P<0.001) (Figure 3). Because of the relati vely small number of 

women ≤40 years with positi ve margin, 19/143, no women were left  at 10 years DFS (Table 3). 

 In univariate analyses, we demonstrated a relati onship between DFS on the one hand and 

tumor size (P=0.0362), bilateral/contralateral breast cancer (P=0.0027), and mar gin involvement 

(P<0.001) on the other hand. In a mul ti variate Cox regression analysis including the above vari-

ables, a positi ve margin (HR 3.6, 95% CI 1.9−6.7, P<0.001) and bilateral/contralateral breast 

cancer (HR 2.6, 95% CI 1.4−4.9, P = 0.003) were signifi cant. 

Disease-free survival, >40 years 
The 5-and 10-year DFS were 84.3% and 73.2%, respec ti vely, for positi ve margins and 87.2% and 

77.5% for negati ve margins (Figure 3). The diff erences were not stati sti cally signifi cant (Table 3). 
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 In univariate analyses, we demonstrated a relati onship between DFS on the one hand 

and tumor size (P<0.001), positi ve lymph nodes (P<0.001), negati ve estrogen recep tor status 

(P=0.0127), negati ve progesterone receptor status (P=0.0008), adjuvant radiotherapy (P<0.001), 

pathology (P=0.0005), CIS (P=0.04), and adjuvant systemic therapy (P<0.001) on the other hand. 

Margin involvement was not signifi cant. 

Table 3: DFS in 1752 BCT according to age and margin status. 

Age/margin status DFS (%) n* P value Rel. hazard 

≤40 years (n=143) 

5 years 

Negati ve 74.5  72 

Positi ve 27.4   5 P<0.001 3.2 

7 years (mean) 

Negati ve 67.5  51 

Positi ve 27.4   5 P<0.001 3.2 

10 years 

Negati ve 62.4   27 

Positi ve 10.3   1 P<0.001 3.2 

>40 years (n=1609) 

5 years 

Negati ve 87.2 897 

Positi ve 84.3  94 ns 

7 years (mean) 

Negati ve 83.1 632 

Positi ve 78.7  60 ns 

10 years 

Negati ve 77.5 287 

Positi ve 73.2  27 ns 

Abbreviati ons: DFS = disease-free survival; BCT = breast-conservati ve treatment. * n is the number of pati ents at 
risk by the end of 5-, 7-, and 10 year follow-up. 

Distant metastasis 
The incidence rate of distant metastasis was 16.3% (276/ 1697 pati ents) and, according to margin 

involvement, 20% (38/190) for positi ve margins and 15.8% (238/1506) for negati ve margins. In 

one case, no informati on was available with regard to metastasis. The 5-and 10-year distant 

me tastasis rates (DMRs) were 12.4% and 19.8%, respecti vely, for negati ve margins vs. 19% and 

26.6% for positi ve mar gins (respecti vely RH 1.4, P=0.03, and RH 1.4, P=0.04). According to the 
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age category, the 5-year DMR for women ≤40 years was 77.4% for negati ve margins vs. 91.7% 

for positi ve margins (RH 3.1, P<0.001). Because of the small number of women ≤40 years, no 

10-year DMR is given. For women >40 years, the 5-and 10-year DMR was 11.6% and 19.1%, 

respecti vely, for negati ve margins and 14% and 21.4% for positi ve margins. The diff erences were 

not sta ti sti cally signifi cant. 

Kaplan-Meier DFS es�mates  
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Figure 3: Disease-free survival (DFS) analyses in 1752 BCT according to age and margin involvement of 

the lumpectomy specimen. 

Survival 
The 5-and 10-year DSS rates for the 1699 pati ents were 87.8% and 78.2%, respecti vely, for 

pati ents with positi ve margins and 92% and 81.4% for negati ve margins. The diff erences were 

not stati sti cally signifi cant. 

 In the univariate analyses, age, positi ve lymph nodes, CIS, estrogen receptor, progesterone 

receptor, adjuvant sys temic therapy, pathology, tumor size, bilateral/contralateral breast cancer, 

and adjuvant radiotherapy were signifi cant. Margin involvement was not a signifi cant predictor. 

 Subset analyses according to age showed a signifi cantly worse 5-and 10-year DSS of 65.9% 

and 43.9% for women ≤40 years with positi ve margins compared to negati ve margins 83.3% and 

68.1% (respecti vely RH 2.1, P=0.022, and RH 2.3, P=0.012). For older women, the 5-and 10-year 

DSS were similar with 90% and 81.4% for positi ve margins vs. 92.6% and 82.7% for negati ve 

margins (Figure 4). 
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Kaplan-Meier DFS es�mates 

months 
0 12 24 36 48 60 72 84 96 108 120 

0.00

0.50

0.75 

1.00 

pos. and ≤40 years
P<0.001

neg. and ≤40 years

neg. and age >40 years

0.25

pos. and age >40 years

Figure 4: Disease-specifi c survival (DSS) analyses of 1697 breast cancer pati ents according to age and 

margin involvement of the lumpectomy specimen. 

DISCUSSION 

In general, we can endorse the view that positi ve margins impair long-term local control. 

Subgroup analyses, how ever, revealed that this was restricted to young women only, with a local 

recurrence rate of 36.9% at 5 years for women ≤40 years and positi ve margins as compared to 

2.6% for older women. 

 Unfortunately, long-term data are limited on the use of BCT with positi ve margins for invasive 

carcinoma. Reports of local recurrence rates aft er BCT included few pati ents with positi ve 

margins. Microscopic margin involvement in many cases leads to a reexcision of the primary 

area or even an ablati on mamma, resulti ng in a less opti mal cosmeti c result. Aft er good local 

control and survival as a primary goal in BCT, att aining a good cosmeti c result is the second most 

important aim. 

 Although the subject of microscopic margin assessment is partly a pathologic item with a lot 

of discussion about the way to assess a positi ve margin, we will leave this discus sion undone.3 

 We tried to establish the clinical relevance of a positi ve margin for invasive carcinoma 

irrespecti ve of the CIS sta tus, as reported by the pathologist, on local control, and directly on the 

primary treatment whether a reexcision might be necessary. The value of this study is that all 

pati ents were treated in a single insti tuti on, all pathology was performed in a single insti tuti on, 
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and the treatment was relati vely standardized during the years of this prospecti ve study. Also, 

we present in comparison to published litera ture a rather large group of pati ents with positi ve 

margins. 

 We defi ned involvement of the margin of the lumpectomy specimen as having microscopic 

involvement of invasive car cinoma in the inked margin. It should be noted that almost all of the 

clinical studies in which margin status has been related to local recurrence risk are based on 

evaluati on of inked margins. In our study, no disti ncti on was made between ex tensive or focal 

involvement. Also, we should keep in mind that massive involvement of the inked margins with 

invasive carcinoma was regarded as an indicati on for a reexcision. 

 Most studies have shown that positi ve microscopic mar gins have a signifi cantly higher rate 

of local recurrence.2,14–16 In contrast, Solin et al.8 and de Jong et al.17 showed a negati ve result. 

Recent studies also indicate that the extent of margin involvement, extensive vs. focal, seems to 

be important.14,18

 Along with others, we did fi nd a detrimental infl uence of a positi ve margin on local control. 

However, a strong stati sti cal interacti on between age category and margin status was noted in 

relati on to DFS and a borderline interacti on to LRFS. This means that the populati on of women 

should be analyzed separately for those ≤40 years and those >40 years. This revealed that the 

prog nosti c value of a positi ve margin for invasive carcinoma was restricted to women ≤40 years 

only. Solin et al. could not identi fy any subgroup; however, their group of pati ents was rather 

small.8 

 Cowen et al. tried to identi fy the relati onship between margin involvement and local and 

distant failures in a fairly homogenous group of pati ents.19 Unfortunately, the authors failed to 

defi ne a “pathologic involved mar gin” with regard to invasive and/or intraductal carci noma. The 

problem again remains that we sti ll do not know from this study what the main contributi ng 

factor is. Schnitt  et al. also tried to identi fy a subgroup of pati ents with positi ve margins for BCT, 

but the group of pati ents was too small.20 

 Looking at our results and those presented in the litera ture, we realize that the value of a 

reexcision in the case of positi ve margin with invasive carcinoma, regardless of the presence of 

CIS, should be looked at diff erently for diff erent age categories. For the majority of women >40 

years, no infl uence on local recurrence was noted for a positi ve mar gin for invasive carcinoma. 

On the other hand, it seems extremely important for women ≤40 years to have negati ve margins 

for invasive carcinoma, which might partly explain the high local recurrence rate in our cohort of 

young women. On the other hand, age ≤40 years is also an important prognosti c factor for local 

control, as we already have shown in an earlier study.21 

 Looking at the results of the recent ductal carcinoma in situ studies with respect to the 

value of a positi ve margin on local control, the presence of CIS in the margin might be a main 

contributi ng factor for local recurrence for the whole populati on.12 
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 We found an excellent LRR for women over 40 years, even with positi ve margins, compared to 

the EORTC trial boost vs. no boost.22 We can confi rm the conclusion of Solin et al.8 that adequate 

local control in pati ents with positi ve microscopic pathology margins is true for most pati ents. 

For only a subgroup of pati ents, this leads to a poorer LRFS and DFS. 

 Whether age or margin involvement is the predominant factor remains the questi on. Age 

is not only a major prognosti c factor in breast cancer as we have shown in an earlier study, but 

also an important factor when looking at the value of a positi ve margin for invasive carcinoma.21 

As Nixon et al. suggested, tumors in young women might be biologically disti nct with an 

independently worse prognosis.23 Also the latest EORTC trial “boost vs. no boost” underlined the 

impor tance of age as a risk factor.22 Unti l this is resolved, reexcision has to be advised in young 

women with positi ve margins for invasive carcinoma. This might lead to not only an improved 

LRFS but also a bett er DFS and DSS in this age category of women. 

CONCLUSION 

Women ≤40 years are a special category of breast cancer pati ents. Our results show that a 

positi ve margin for invasive carcinoma is of prognosti c value in relati on to LRFS, DFS, and DSS 

only for women ≤40 years. Women ≤40 years must have negati ve margins for inva sive carcinoma 

when treated with breast-conservati ve treatment. 

 Our treatment results also indicate that minimum surgery for an opti mal cosmeti c result 

followed by irradiati on, even with microscopic positi ve margins for invasive carcinoma, yields 

excellent results with regard to local control in pa ti ents older than 40 years. 
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ABSTRACT 

A study of the possible diff erence in outcome for positi ve margins for invasive carcinoma (IC) 

versus ductal carcinoma in situ (DCIS), and with regard to diff erent age categories in a large 

prospecti ve cohort of pati ents with invasive breast cancer. A total of 2 291 BCT were analyzed. 

Margins were positi ve for IC in 8.7% and for DCIS in 4.6%. The median follow-up was 83 months. 

The 10-year local recurrence-free survival for negati ve margins vs. positi ve margins for IC vs. 

positi ve for DCIS for women ≤40 years were 84.4% vs. 34.6% (HR 4.5) vs. 67.5%, and for women 

>40 years 94.7% vs. 92.6% vs. 82.6% (HR4.2). The 10-year distant disease-free survival for 

negati ve margins vs. positi ve margins for IC vs. positi ve for DCIS women ≤40 years were 72.0% vs. 

39.7% (HR 3.4) vs. 77.8%. The disease-specifi c survival showed a signifi cant relati on to positi ve 

margins for IC in young women. The eff ect of positi ve margin for IC seems to be limited to young 

women only, and is not only restricted to local control, but also to distant metastasis and survival. 

On the other hand a positi ve margin for DCIS is a risk factor for local control in women >40 years. 
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INTRODUCTION

Positi ve resecti on margins in breast-conserving treat ment (BCT) for breast cancer pati ents are 

oft en an indicati on for a re-excision or even an ablati on. In recent phase III studies and newly 

designed studies negati ve margins are a prerequisite for inclusion. The general opinion is that a 

positi ve margin is associated with a worse prognosis with regard to local control.1-8 

 No phase III studies have been or will be designed to look at the problem of a positi ve margin. 

Sub analyses from phase III studies and retrospecti ve studies have addressed the issue of positi ve 

margins. Margins of pati ents with invasive breast cancer can be positi ve for invasive carcinoma 

(IC) as well as for ductal carcinoma in situ (DCIS) or both. The outcome is diverse and in many 

studies no diff erence is being made whether the margin is positi ve for IC or DCIS. Neither is a 

disti ncti on made in terms of pati ent’s categories. 

 The aim of this study is to look in a large prospecti ve cohort of pati ents with invasive breast 

cancer at the possible diff erence in outcome for positi ve margins for IC and DCIS, and with regard 

to age category. 

PATIENTS AND METHODS 

This prospecti ve cohort of pati ents was started in 1983 when BCT was introduced in our region. 

All pati ents in the Twente-Achterhoek region with invasive breast cancer and treated with BCT 

received their radiotherapy at the Radiotherapy Department of the Medisch Spectrum Twente at 

Enschede. From 1983 through 2002, a total of 2 335 BCT were registered in 2 267 pati ents with 

invasive breast cancer. Pathological examinati on for all BCT was done in the Pathology Laboratory 

Oost Neder land. All pati ent data, including demographics, histology, staging informati on, 

treatment, and out come were recorded and are updated regularly. Pati ents were classifi ed 

according to the TNM-classifi cati on, 4th editi on 1997. For the purposes of this study, the cut-off  

for analysis was December 2005. 

 Family history (FH) was recorded according to fi rst-degree relati ve (FDR). 

 We defi ned synchronous bilateral breast cancer (BBC) as cancer diagnosed in both breasts 

simulta neously or within a period of three months of diagnosis of the fi rst tumour. Metachronous 

contra lateral breast cancer (CBC) was defi ned as breast cancer occurring in the contra lateral 

breast more than three months aft er the diagnosis of the tumour in the fi rst breast aff ected. 

 Although the grade of diff erenti ati on was recorded when known, it was not routi nely 

reported along with the histology during the early years; and there were too few pati ents with 

known grade (51.5%) for this parti cular factor to be analyzed. 
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Margin status 
Involvement of the margins of the lumpectomy specimen was defi ned as the presence of 

microscopic involvement of IC or DCIS in the inked margin. Close margins were recorded as 

negati ve. Massive involvement with IC or DCIS of the margins, defi ned as diff use or multi ple 

microscopic foci, was regarded as an indicati on for a re-excision. In case of focal microscopic 

involvement of the margin was present the surgeon was advised not to do a re-excision. The policy 

in our department was that minimal microscopic disease could be treated with radiotherapy. 

A total of 152 re-excisions were performed. Negati ve margins were defi ned as having no 

microscopic involvement of IC or DCIS in the inked margin of the lumpectomy specimen or aft er 

re-excision. The presence of DCIS in the lumpect omy specimen, independently of involvement of 

the margin with DCIS, was recorded separately. The extensive intra ductal carcinoma component 

was not recorded separately. Of the 2 267 pati ents with 2 335 BCT the margins were unknown 

in 3 BCT and 41 BCT were positi ve for both IC and DCIS. To get a clear view on the impact of IC 

versus DCIS at the margin, and also because of the small number, BCT with margins positi ve for 

both were excluded, leaving 2 291 BCT in 2 223 pati ents with invasive breast cancer for analysis. 

Treatment 
BCT consisted of lumpectomy with axillary clear ance of levels I-III, followed by radiotherapy to 

the whole breast with a boost to the primary tumour area. The radiotherapy consisted in 50 Gy 

to the whole breast, followed by a boost of 14 Gy to the primary tumour bed. The boost dose 

given was the same in all pati ents, regardless of margin status. The localisati on of the boost was 

determined by the locati on of the scar, the primary tumour locati on, the mammography, and if 

possible by placed radio paque clips. 

 Adjuvant therapy consisted of radiotherapy to the regional lymph nodes or to the internal 

mammary chain only, and hormonal and/or chemotherapy. Regional radiotherapy, which 

included the axilla and the supraclavicular, and internal mammary chains, was indicated for 

pati ents with four or more positi ve lymph nodes and/or extra nodal disease (EN). Radiotherapy 

of the internal mam mary chain only was indicated for those with fewer than four positi ve lymph 

nodes and no EN. In the case of medial implantati on of the breast, the use of a separate anterior 

fi eld for irradiati on of the internal mammary chain was omitt ed to permit opti mal irradiati on of 

the breast. 

 In the late eighti es adjuvant systemic therapy was introduced for pati ents with positi ve 

nodes. From 1992 on, all premenopausal pati ents with positi ve lymph nodes have received 

chemotherapy. For post menopausal pati ents adjuvant hormonal therapy was given when 

positi ve lymph nodes were present. Since 1999 indicati ons for adjuvant systemic therapy have 

depended not only on the lymph node status, but also in the case of a negati ve lymph node 

status on the mitoti c acti vity index, histological grade and tumour size. Premenopausal women 
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received chemotherapy and endocrine therapy when the oestrogen receptor status was positi ve. 

Postmeno pausal women received primarily endocrine therapy and were off ered chemotherapy 

when their age was <70 years. When the hormone receptor status was negati ve, pati ents were 

off ered chemotherapy. 

Stati sti cal methods 
Time to recurrence and length of follow-up were calculated from the start of BCT. To test between-

group diff erences for categorical data χ2 tests were used, and these analyses with regard to local 

recurrences were performed in relati on to the number of BCT. For all survival analyses, pati ents 

were censored if they had not experienced an event (local recurrence, distant metastasis) at 

the ti me of analysis or if they were lost to follow-up or were dead at the ti me of analysis. The 

local recurrence-free survival (LRFS) is defi ned as survival without local recur rence. An event was 

defi ned as the occurrence of a local recurrence in the treated breast. 

 Stati sti cs for distant metastasis and survival were performed in relati on to the number of 

pati ents and calculated by the method of Kaplan and Meier. The disease-specifi c survival (DSS), 

corrected for inter-current death, was also calculated in relati on to the number of pati ents. This 

means that for this parti cular analysis, data on pati ents who died of other causes than breast 

cancer were regarded as censored data. An event was defi ned as death due to breast cancer. The 

distant disease-free survival (DDFS) is defi ned as survival without distant metastasis in pati ents. 

An event was defi ned as the occurrence of a distant metastasis in the pati ent. 

 For comparison of survival distributi ons the log-rank test was used. Variables that were 

univariately related to the outcomes of interest (p<0.10) were entered in the multi variate 

analyses. 

 The Cox proporti onal hazards model was used to test for the independent eff ect of margins 

status aft er adjusti ng for known prognosti c factors and hazard rati os (HR) esti mated with 95% 

confi dence limits are presented. All analyses were performed using STATA.9 

RESULTS 

Of the 2 291 BCT in 2 223 breast cancer pati ents the margins were positi ve for IC in 8.6% 

(198/2291), and in 4.6% for DCIS (108/2291). The length of follow-up ranged from 3 to 265 

months, with a median of 83 and a mean of 93 months. 

 Characteristi cs of the three groups, negati ve margins and positi ve margins for either IC or 

DCIS are presented in Table 1. Pati ents with a positi ve margin for DCIS showed more positi ve 

lymph nodes, more lateral localisati on, and received more adjuvant therapy, while pati ents 

with a positi ve margin for IC more oft en have larger tumours, and lobular carcinoma. Lymph-

angioinvasion was more associated with positi ve margins for IC and DCIS. 
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Table 1: Distributi on of the diff erent clinical, pathohistological, and treatment characteristi cs for the 

2 291 breast-conserving treatments in 2 223 breast cancer pati ents, according to margin status for 

invasive carcinoma (IC) and ductal carcinoma in situ (DCIS). 

Characteristi cs Negati ve Margin 
n=1 985 (%) 

Positi ve Margin IC 
n=198 (%) 

Positi ve Margin DCIS 
n=108 (%) 

P value 

Age 

≤40 years  141 (7.1)  14 (7.1)  10 (9.3) ns

>40 years 1844 (92.9) 184 (992.9)  98 (90.7) 

Family history 

Positive  452 (22.8)  52 (26.3)  19 (17.6) ns

Negative 1521 (76.6) 146 (73.7)  88 (81.5)

Unknown   12 (0.6)   1 (0.9) 

Localisati on primary 

Lateral 1270 (64) 127 (64.1)  86 (79.6)

Medial  616 (31)  62 (31.3)  20 (18.5)

Central   99 (5)   9 (4.6)   2 (1.9) P=0.023 

Histology 

Ductal carcinoma 1522 (76.7) 142 (71.7) 102 (94.4) P<0.001

Lobular carcinoma  223 (11.2)  43 (21.7)   1 (0.9)

Tubular carcinoma  150 (7.6)   7 (3.5)   2 (1.8)

Medullar carcinoma   43 (2.7)   2 (1)   1 (0.9) 

Rest   47 (2.4)   4 (2.1)   2 (1.8) 

Lymph-angioinvasion 

Positive  150 (7.6)  29 (16.7)  18 (16.7) P<0.001

Negative 1797 (90.5) 162 (81.8)  86 (79.6)

Unknown   39 (1.9)   7 (3.5)   4 (3.7) 

Oestrogen receptor 

Positive 1393 (70.2) 149 (75.2)  69 (63.9) ns

Negative  337 (17)  29 (14.7)  25 (23.2) 

Unknown  255 (12.8)  20 (10.1)  14 (12.9) 

Progesterone receptor 

Positive 1173 (59.1) 116 (58.6)  57 (52.8) ns

Negative  545 (27.5)  61 (30.8)  37 (34.3)

Unknown  267 (13.4)  21 (10.6)  14 (12.9) 

Presence of CIS 

DCIS  386 (19.4)  25 (12.6) 108

LCIS  122 (6.2)  18 (9.1) 

None 1477 (74.4) 155 (78.3) 
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Characteristi cs Negati ve Margin 
n=1 985 (%) 

Positi ve Margin IC 
n=198 (%) 

Positi ve Margin DCIS 
n=108 (%) 

P value 

Re-excision 

Yes  137 (6.9)   6 (3.0)   6 (5.5) 

None 1 780 (89.7) 181 (91.4)  95 (88) ns

Unknown   68 (3.4)  11 (5.6)   7 (6.5) 

Tumour size 

PT1 1555 (78.3) 129 (65.1)  89 (82.4)

PT2  420 (21.2)  69 (34.9)  19 (17.6) P<0.001

Rest   10 (0.5)   0   0 

Lymph nodes 

PN0 1432 (72.1) 126 (63.6)  60 (55.6)

PN1  514 (25.9)  65 (32.8)  44 (40.7) P=0.001

Rest   39 (2.0)   7 (3.6)   4 (3.7) 

Adjuvant Systemic Therapy 

Yes  657 (33.1)  83 (41.9)  58 (53.7)

None 1328 (66.9) 115 (58.1)  50 (46.3) p=0.001 

Adjuvant Radiotherapy 

Yes  411 (20.7)  49 (24.7)  39 (36.1)

None 1574 (79.3) 149 (75.3)  69 (63.9) p<0.001 

 The analyses showed a signifi cant stati sti cal inter acti on between margin status for IC and age. 

Therefore we performed the analyses with regard to outcome for women ≤40 years (165 BCT) 

and >40 years (2 126 BCT) separately. 

Local recurrence 
≤40 years

Of the 165 BCT margins were positi ve for IC in 8.4% (14/165) and in 6% for DCIS (10/ 165). The 

length of follow-up ranged from 9 to 234 months, with a median of 87 and a mean of 98 months. 

The 10-year LRFS rates of negati ve mar gins vs. positi ve margins for IC vs. positi ve margin for 

DCIS were 84.4% vs. 34.6% (HR4.5; 95% CI 1.5−13.8; P=0.008) vs. 67.5% (HR 2.1; 95% CI 0.5−9.3; 

P=0.316) (Figure 1). 

 In multi variate Cox regression analysis including the only signifi cant variable of the univariate 

analysis, histology and margin status, margin invol vement for IC was highly signifi cant (HR 4.6; 

95% CI 1.4−15.1; P=0.012). Margin involvement for DCIS showed no signifi cance (HR 2.0; 95% CI 

0.5 8.9; P=0.348). 
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Figure 1: The local relapse-free survival in 165 breast-conserving treatments according to margin 

status for women ≤40 years. 

>40 years

Of the 2 126 BCT margins were positi ve for IC in 8.6% (184/2126), and in 4.6% for DCIS (98/2126). 

The length of follow-up ranged from 3 to 265 months, with a median of 83 and a mean of 93 

months. The 10-year LRFS rates of negati ve mar gins vs. positi ve margins for IC vs. positi ve margin 

for DCIS were 94.7% vs. 92.6% (HR1.6; 95% CI 0.8−3.2; P=0.192) vs. 82.6% (HR 4.2; 95% CI 

2.2−7.9; P<0.001) (Figure 2). 

 In multi variate Cox regression analysis including the signifi cant variables of the univariate 

analysis (lymph-angioinvasion, presence of in situ carcinoma, and margin status) margin 

involvement for DCIS was highly signifi cant (HR 3.5; 95% CI 1.6−7.7; P=0.002), whereas margin 

involvement for IC was not (HR 1.4; 95% CI 0.7-2.8; P=0.393). 

Distant metastasis 
≤40 years

The 10-year DDFS rates for negati ve margins vs. positi ve margins for IC vs. positi ve margin for 

DCIS were 72% vs. 39.7% (HR 3.4; 95% CI 1.6−7.3; P=0.002) vs. 77.8% (HR 0.8; 95% CI 0.2−3.2; 

P=0.711). 
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Figure 2: The local relapse-free survival in 2 126 breast-conserving treatments according to margin 

status for women >40 years. 

 In multi variate Cox regression analysis including the signifi cant variables of the univariate 

analysis, lymph-angioinvasion, BBC, and margin status, mar gin involvement for IC was signifi cant 

(HR 2.4; 95% CI 1.0−5.6; P=0.050). Margin involvement for DCIS showed no signifi cance (HR 0.6; 

95% CI 0.1−2.4; P=0.435). 

>40 years

The 10-year DDFS rates for negati ve margins vs. positi ve margins for IC vs. positi ve margin for 

DCIS were 81.7% vs. 72.9% (HR 1.4; 95% CI 1.0−2.1; P=0.038) vs. 79.8% (HR 1.5; 95% CI 0.9−2.5; 

P=0.100).

 In multi variate Cox regression analyses including the signifi cant variables of the univariate 

analysis (BBC, tumour size, histology, positi ve lymph nodes, presence of in situ carcinoma, 

oestrogen receptor status, progesterone receptor status, lymph-angioin vasion, adjuvant systemic 

therapy and radiotherapy, and margin status) a positi ve margins for IC (HR 1.2; P=0.223) or DCIS 

(HR 1.2; P=0.602) did not show signifi cance.
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Disease-specifi c survival 
≤40 years

The 10-year DSS rates for negati ve margins vs. positi ve margins for IC vs. positi ve margin for 

DCIS were 73.4% vs. 33.2% (HR 4.0; 95% CI 1.8-8.9; P=0.001) vs. 77.8% (HR 0.9; 95% CI 0.2-4.0; 

P=0.949) (Figure 3). 
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Figure 3: The disease specifi c survival in 159 pati ents with 165 BCT according to margin status for 

women ≤40 years. 

 In multi variate Cox regression analysis including lymph-angioinvasion, BBC, and margin status, 

the signifi cant variables of the univariate analysis, margin involvement for IC was signifi cant (HR 

2.8; 95% CI 1.1−6.7; p=0.024). Margin involvement for DCIS showed no signifi cance (HR 0.6; 95% 

CI 0.1−2.8; p=0.555). 

>40 years

The 10-year DSS rates for negati ve margins vs. positi ve margins for IC vs. positi ve margin for 

DCIS were 87.0% vs. 84.1% (HR 1.2; 95% CI 0.9−1.9; P=0.374) vs. 76.7% (HR 1.9; 95% CI 1.1−3.2; 

P=0.018) (Figure 4). 

 In multi variate Cox regression analyses including the signifi cant variables of the univariate 

analysis (FH, tumour size, histology, positi ve lymph nodes, presence of in situ carcinoma, 

oestrogen receptor status, progesterone receptor status, lymph-angioin vasion, adjuvant systemic 
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therapy and radiotherapy, and margins status) a positi ve margins for IC (HR 1.1; P=0.653) nor 

DCIS (HR 1.2; P=0.526) were signifi cant. 
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Figure 4: The disease specifi c survival in 2 064 pati ents according to margin status for women >40 

years. 

DISCUSSION 

This study shows a diverse eff ect of a positi ve margin on outcome. The eff ect is not only 

dependent on whether the margin contains IC or DCIS, but also on the age of the pati ent. Young 

women, ≤40 years, a positi ve margin for IC results in a signifi cantly higher local recurrence rate, 

distant metastasis rate, and lower survival. A positi ve margin for DCIS did not show these results, 

although this might be due to the small numbers. For women >40 years, a positi ve margin for 

DCIS is signifi cantly related to a higher local recurrence rate and lower survival, although the 

latt er is not signifi cant in multi variate analyses. In contradisti ncti on to young women a positi ve 

margin for IC in women >40 years does not result in a signifi cant higher local recurrence rate or 

lower survival. 

 In this study we tried to establish the clinical relevance of a positi ve margin for DCIS in 

comparison to IC, as reported by the pathologist, on outcome. The value of this prospecti ve study 

is that these are all pati ents from one region in The Netherlands. All pati ents were irradiated in 
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a single insti tuti on, all pathology was performed in a single insti tuti on, and the treatment was 

relati vely standardized during the years of this prospecti ve study. Also, we present a rather large 

group of pati ents with positi ve margins compared to the published literature. On the other hand, 

due to the relati ve small number of women ≤40 years with positi ve margins the results have to 

be interpreted with cauti on. 

 In the eighti es and early nineti es grading of the pathology was not common in our region, 

resulti ng in a rather large percentage of pati ents without grading, which might be regarded as an 

omission of this study. 

 Randomized studies have established wide exci sion and radiati on as an equal alternati ve to 

mas tectomy in the treatment of breast cancer.10-12 The early studies mandated pathologically 

negati ve margins for those undergoing radiati on. The abso lute necessity of free margins is 

uncertain.13 The surgical margin status aft er breast-conserving sur gery is considered mainly 

a strong predictor for local failure.1-8,14-16 In a recent review from Horst et al. they concluded 

that an adequate resecti on, as assessed by the status of the excisional margins on pathological 

examinati on, is a predicti ve factor with regard to local control.17 Although many papers have 

been published with regard to positi ve margins, most papers do not make a disti ncti on between 

IC and DCIS. 

 Cowen et al. is one of the few who looked at positi ve margins for IC and DCIS in BCT, however 

the numbers are small.14 They analyzed 152 pati ents with positi ve margins, 39.7% IC, 41.1% 

DCIS, and 19.2% both. Similar to our results, they also found more local recurrences with margin 

involvement for DCIS (21.7%) as compared to invasive (15.5%), but the numbers are too small to 

reach stati sti cal signifi cance. They only concluded that margins with exclusively DCIS were not 

an indicator of a reduced relapse rate. Gage et al. showed that margin involvement for DCIS was 

a bett er indicator of local relapse than extensive intraductal carcinoma.19 Freedman et al. also 

looked separately at the invasive and in situ compo nent, but could not establish a diff erence, 

although they did not make a disti ncti on in age category.20 In 142 pati ents with a positi ve margin 

for invasive tumour and 49 for DCIS, they found 7% local recurrences in both categories. 

 Women ≤40 year are generally regarded as a separate enti ty in breast cancer with regard to 

prognosis and survival. Investi gators from a number of centres have found that women younger 

than approximately 35-40 years at the ti me of diagnosis had a substanti ally higher risk of breast 

recurrence than older women.17,18,21-26 In earlier studies we showed age ≤40 years to be an 

important prognosti c factor for local control.24,27 

 In the present analysis we also established a signifi cant stati sti cal interacti on by age category, 

implicati ng the importance of analyzing the diff erent age categories separately. Few studies also 

stress the importance of young age as a determinant factor for risk of local failure.17,21,22,24 Our 

study showed not only a signifi cant relati on of a positi ve margin for IC to local control, but also 

to distant metastasis and survival for young women in univariate and multi  variate analyses. 
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With regard to positi ve margin for DCIS in young women our analyses showed a possible trend 

to higher local recurrence rate. This study stresses the importance to have clear margins, in 

parti cularly for IC in women ≤40 years, not only in relati on to local control but also in relati on 

to distant metastasis. The reasons for diff erent out comes in relati on to age are unclear; are we 

dealing with diff erent tumours or is the endocrinological status of the young pati ent the reason? 

 In our analysis the incidence rate of local recur rence with positi ve margin for DCIS was 17.4% 

at 10-year in women >40 years, more than four ti mes higher compared to negati ve margins. This 

is com parable to the local recurrence rate in the EORTC trial 10853 for a free margin status.28 

This EORTC trial is one of the few studies in which the value of a positi ve margin for DCIS can 

be evaluated. One of the main conclusions of the trial was that the margin status was the most 

important factor in success for BCT. The NSABP trial B-17 also proved the radio sensiti vity of DCIS.29 

The aim of this trial was to test the hypothesis that local excision of DCIS followed by radiotherapy 

was more eff ecti ve than lumpectomy alone. Free margins for DCIS are the predominant risk 

factor in women >40 years. Boyages et al. in a meta analyses on local recurrence in pati ents with 

DCIS confi rmed margin status in BCT for DCIS to be a predictor of local recurrence.30 

 One of the questi ons which arises from this analysis is why we fi nd a diff erence in local control 

with regard to positi ve margins for DCIS in compar ison to IC? Is there a diff erence in histological 

growth patt erns? Is DCIS in the breast a more extensive disease compared to IC? Holland et al. 

showed the extension of DCIS to be greater in comparison to IC.31,32 These fi ndings are con sistent 

with the hypothesis that positi ve margins for DCIS results in higher rate of local recurrence than 

do positi ve margins for IC using the same principles in designing the boost volume. Holland et 

al. also showed that DCIS does not have a multi centric distributi on, meaning that a ‘one piece’ 

complete resecti on should be possible. However they found that in about 25% in their series 

tumours were very large. Incomplete resecti on might lead to a large residual tumour burden of 

DCIS. Re-excision with positi ve margin for DCIS should be more extensive and might even lead to 

an ablati on. 

 Looking at the whole populati on we noti ced also a negati ve outcome on distant metastasis 

of pati ents with a positi ve margin for IC. For the young pati ents the multi variate analysis showed 

signifi cance with a HR 2.4, which is despite the small number impor tant. Although for the older 

pati ents the multi variate analysis did not show signifi cance the HR 1.4 at 10  years in univariate 

analysis is impressive looking at the large number of pati ents. Pati ents >40 years did not show a 

diff erence in local control, which might implicate that positi ve margins for IC is more a predicti ve 

factor for distant metastasis as for local recurrence. 

 We also noti ced a relati on between margin status and survival for the young pati ents. For 

pati ents >40 years the LRFS was signifi cantly worse for positi ve margins for DCIS in women 

>40 years. This was translated in a signifi cant worse survival with a HR of 1.9 for this group in 

univariate analysis, probably because of the increased local recurrence rate. 
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CONCLUSION 

We showed a diff erence in outcome for positi ve margins for IC versus DCIS with regard to local 

control and also in relati on to age. The impact of positi ve margin for IC seems to be limited to 

young women only, and is not only restricted to local control, but also to distant metastasis and 

survival. On the other hand a positi ve margin for DCIS is a risk factor for local control in women 

over 40 years. A positi ve margin for IC in this age category seems to have no impact on local 

control. 
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ABSTRACT 

Purpose: The aim is to look at the impact of margin status and outcome of invasive lobular 

carcinoma (ILC) treated with breast-conserving therapy (BCT). 

Methods: This manuscript describes an analysis on 330 BCT in 318 pati ents with ILC. 

Results: The 12-year local relapse free survival (LRFS) is 89%. In multi variate analysis, positi ve 

margin status, age >50 years, contra lateral breast cancer, and adjuvant systemic therapy were 

signifi cant predictors of local relapse free survival. In a separate analysis limited to a positi ve 

margin for invasive carcinoma or carcinoma in situ, only a positi ve margin for invasive carcinoma 

was a signifi cant predictor of local relapse free survival. This was limited to women ≤50 years. 

The 12-year disease-specifi c survival (DSS) was 85%. In multi variate Cox regression analysis grade 

3 compared to grade 2 (HR 7.2), and a tumour size of pT2 (HR 2.5) were signifi cant independent 

predictors of disease-specifi c survival (DSS). These factors were also relevant for distant 

metastasis-free survival (DMFS) and disease-free survival (DSS). 

Conclusions: Positi ve margins for invasive carcinoma seem to be a strong predictor for local 

recurrence in parti cular for women ≤50-years. Our study showed grade 3 and tumour size to be 

strong predictors of DMFS, DFS, and DSS. Margin status was not. 
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INTRODUCTION 

Over the last two decades, the trend in breast cancer man agement has been towards less invasive 

treatment strategies. Several large-scale studies have demonstrated that breast-conserving 

therapy (BCT) consisti ng of lumpectomy and radiati on treatment is as eff ecti ve as mastectomy.1,2 

 These studies validati ng the use of BCT were not designed to look at histology as an 

independent variable aff ecti ng the out come. The overall outcome has been heavily weighted by 

the most common histological type, invasive ductal carcinoma. Invasive lobular carcinoma (ILC) 

is the second most common type, accounti ng for 8−16% of all invasive breast cancers.3,4 

 Because of diff erences in histological features for ILC, such as a more infi ltrati ve growth 

patt ern, a more frequent dis conti nuity, and a less defi ned thickening, and the diff erences in 

clinical behaviour, there has been a preference towards treati ng pati ents with more aggressive 

surgery instead of BCT.5 And, hence, not entering these pati ents in BCT trials. 

 Because studies show that the incidence of ILC has in creased over the last 10−20 years, 

parti cularly in postmen opausal women, ILC has been the subject of increasing interest.4,5,6

 Irrespecti ve of histology, many studies have focused on identi fying factors that may aff ect 

local control aft er BCT such as margin status, presence of in situ carcinoma, tumour size, and 

grade. In earlier studies we established a diff erence in outcome for the diff erent involvements of 

the margin by in vasive carcinoma or carcinoma in situ, but these studies were heavily weighted 

by invasive ductal carcinoma too.7,8 

 In a large study by Sastre-garau et al. no diff erence was shown in local control between ILC 

and non-ILC.9 In a large sized study derived from the Nati onal Cancer Data Base, Winches ter 

et al. found no diff erence in overall survival between ILC and non-ILC cases comparing BCT to 

mastectomy.10 

 The purpose of the current study is to look at the long-term outcome and the impact of 

margin status of ILC treated with BCT from a single region in the Netherlands during the last 

twenty years. 

PATIENTS AND METHODS 

This prospecti ve cohort of breast cancer pati ents was started in 1983 when BCT was introduced 

in our region. All pati ents in the Twente-Achterhoek region with invasive breast cancer, treated 

with BCT received their irradiati on at the Radiotherapy Department of the Medisch Spectrum 

Twente at Enschede. All pati ent data, including demo graphics, histology, staging informati on, 

treatment, and outcome were recorded prospecti vely and updated regularly by the fi rst author. 

From 1983 through 2005 a total of 2923 BCT were registered in 2836 pati ents. The histology from 
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these 2923 BCT consisted of 2227 (76%) invasive ductal carcinoma, 330 (11%) invasive lobular 

carcinoma (ILC), 124 (4%) invasive tubular carcinoma, 51 (2%) medullar carcinoma, and the rest 

mucinous carcinoma, undiff erenti  ated carcinoma, or a combinati on of invasive ductal, lobu lar, or 

tubular carcinoma. This manuscript describes an analysis on the 330 BCT in 318 pati ents with ILC. 

None of the pati ents was lost to follow-up. 

 Histological examinati on for all BCT was done in the Pathology of Laboratory Oost Nederland. 

When missing the histological criteria of the ILC were updated before anal ysis and reviewed by 

one pathologist. Pati ents were classifi ed according to the TNM-classifi cati on, 4th editi on 1997. 

 We defi ned synchronous bilateral breast cancer (BBC) as cancer diagnosed in both breasts 

simultaneously or within a period of 3 months of diagnosis of the fi rst tumour. Metachronous 

contra lateral breast cancer (CBC) was defi ned as breast cancer occurring in the contra lateral 

breast more than 3 months aft er the diagnosis of the tumour in the fi rst breast aff ected. 

 As it is oft en diffi  cult to diff erenti ate between a local recurrence and a new primary in the 

treated breast, all tumours found in the ipsi-lateral breast during follow-up were classifi ed as 

local recurrences. 

 All pati ents were seen every 3 months for the fi rst 2 years and twice a year thereaft er. During 

follow-up local recurrence, regional recurrence, distant metastasis, and survival were noted. For 

the purposes of this study, the cut-off  for analysis was September 2008. 

Margin status 
Involvement of the margins of the lumpectomy specimen was defi ned as the presence of 

microscopic involvement of invasive carcinoma (IC) or carcinoma in situ (CIS) at the inked margin. 

Close margins were re corded as negati ve. Massive involvement with IC or CIS of the margins, 

defi ned as diff use or multi ple microscopic foci, was regarded as an indicati on for a re-excision. 

In case of focal microscopic involvement of the margin the surgeon was advised not to re-excise. 

The policy in our de partment was that minimal microscopic disease should be treated with 

radiotherapy. Aft er our fi rst study in 2003 this was changed, the aim was to have clear margins.8 

 In total 33 re-excisions were performed. Negati ve margins were defi ned as having no 

microscopic involvement of the inked margin with IC and/or CIS of the lumpectomy specimen or 

aft er re-excision. 

 Of all 318 pati ents accounti ng for 330 BCT the status of the resecti on margins was known. 

Treatment 
BCT consisted of lumpectomy with axillary clearance of levels I-III or senti nel node procedure, the 

latt er being in troduced in 2001, followed by radiotherapy to the whole breast with a boost to the 

primary tumour area. The radio therapy regimen consisted of 50 Gy to the whole breast, followed 

by a 14 Gy boost to the primary tumour bed. The boost dose given was similar for all pati ents, 



  |  125

regardless of margin status. The localizati on of the boost was deter mined by the locati on of the 

scar, the primary tumour loca ti on, the mammography, and if possible by radiopaque clips placed 

during the lumpectomy procedure. 

 Adjuvant therapy consisted of radiotherapy to the re gional lymph nodes or to the internal 

mammary chain only and hormonal and/or chemotherapy. Regional radio therapy, which included 

the axilla and the supraclavicular, and internal mammary chains, was indicated for pati ents with 

four or more positi ve lymph nodes and/or extra nodal disease (EN). Radiotherapy of the internal 

mammary chain only was indicated for those pati ents with less than four positi ve lymph nodes 

and no EN. In case of medial implan tati on of the breast, the use of a separate anterior fi eld 

for irradiati on of the internal mammary chain was omitt ed to permit opti mal irradiati on of the 

breast. 

 In the late eighti es adjuvant systemic therapy was intro duced for pati ents with positi ve nodes. 

From 1992 on, all premenopausal pati ents with positi ve lymph nodes received chemotherapy. 

For postmenopausal pati ents adjuvant hormonal therapy was given when positi ve lymph nodes 

were present. Since 1999 indicati ons for adjuvant systemic therapy depended not only on the 

lymph node status, but also in case of a negati ve lymph node status on the mitoti c acti vity 

index, histological grade and tumour size. Premenopausal women received chemotherapy and 

endocrine therapy when the estrogens receptor status was positi ve. Postmenopausal women 

received primarily endocrine therapy and were off ered chemotherapy if younger than <70 years. 

With a hormone receptor negati ve status pati ents were off ered chemotherapy. 

Stati sti cal methods 
Time to recurrence and length of follow-up were calculated from the start of BCT. To test 

between-group diff erences for categorical data Chi-square tests were used, and these analyses 

with regard to local recurrences were performed in relati on to the number of BCT. For all survival 

analyses, pati ents were censored if they had not experienced an event (local recurrence, distant 

metastasis) at the ti me of analysis or if they were lost to follow-up or were dead, without disease, 

at the ti me of analysis. The lo cal recurrence-free survival (LRFS) is defi ned as survival without 

local recurrence. An event was defi ned as the oc currence of a local recurrence in the treated 

breast. 

 Stati sti cs for distant metastasis and survival were per formed in relati on to the number of 

pati ents and calculated by the method of Kaplan and Meier. The disease-specifi c survival (DSS), 

corrected for intercurrent death, was also calculated in relati on to the number of pati ents. This 

means that for this parti cular analysis, data on pati ents who died of other causes than breast 

cancer were regarded as censored data. An event was defi ned as death due to breast cancer. 

The distant metastasis-free survival (DMFS) is defi ned as survival without distant metastasis in 

pati ents. An event was defi ned as the occurrence of distant metastasis in the pati ent. 
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 For comparison of survival distributi ons the log-rank test was used. Variables that were 

univariately related to the outcomes of interest (P<0.05) were entered in the multi  variate 

analyses. 

 The Cox proporti onal hazards model was used to test for the independent eff ect of margins 

status aft er adjusti ng for known prognosti c factors and hazard rati os (HR) esti mated with 95% 

confi dence limits are presented. With an overall median follow-up of 95 months all analysis were 

performed on 12-year follow-up. 

 In the univariate analysis we used the following variables: age, localisati on of the primary in 

the breast, family history, re-excision status, margin status, grade of diff erenti ati on, presence of 

lymph vascular space involve ment, oestrogen status, progesterone status, mitoti c acti vity index, 

tumour size, lymph node status, BBC, CBC, adju vant radiotherapy, and adjuvant systemic therapy. 

All analyses were performed using STATA.11 

RESULTS 

Of the 318 pati ents with ILC and treated with 330 BCT the age ranged from 34 to 83 years with a 

mean and median age of 60 years. Only 7 pati ents (2%) were aged <40-years. 

 The clinical, patho-histological, and treatment character isti cs of all 330 BCT are presented in 

Tables 1 and 2. 

 Three pati ents (1%) presented with BBC, and 33 pati ents (10%) developed CBC. The median 

ti me to CBC was 57 months. 

Local control 
Of the 330 BCT 6% (21/330) developed a local recur rence during follow-up. The 5-, 10-, and 

12-year local re lapse free survival (LRFS) is 97%, 92.2%, and 89% respecti vely. The ti me to local 

recurrence ranged from 18 to 199 months with a median of 83 months. 

 The univariate analysis showed age, CBC, positi ve mar gins for invasive carcinoma (IC) and/

or lobular carcinoma in situ (LCIS), and adjuvant systemic therapy to be signifi  cant predictors for 

local recurrence. 

 In the multi variate analysis with the above menti oned factors, positi ve margin status (HR 

3.5; 95% CI 1.37−9.03; P=0.009), age >50-years (HR 0.25; 95% CI 0.09−0.63; P=0.003), CBC (HR 

4.9; 95% CI 1.77−13.63; P=0.002), and adjuvant systemic therapy (HR 0.13; 95% CI 0.02−0.99; 

P=0.049) were independent signifi cant predictors for local recurrence. 

 In a separate analysis on positi ve margin status for IC, LCIS and IC plus LCIS, only positi ve 

margin for IC (HR 3.5) and positi ve for IC plus LCIS (HR 4.9) showed signifi cance (Table 3). This 

increased risk is most pronounced in women ≤50 years (Figure 1). Due to the small numbers for 
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LCIS and also for the women ≤50 years the confi dence inter vals are large and results should be 

interpreted with cauti on. 

Table 1: Clinical and pathological characteristi cs of 330 invasive lobular carcino mas all treated with 

breast-conserving therapy. 

Characteristi cs n=330 (%) 

Age 

<50 years  69 (21.7) 

51-60 years  93 (29.2) 

>60 years 156 (49.1) 

Family history 

Positive  74 (23.3) 

Negative 244 (76.7) 

Localisati on primary 

Lateral 207 (62.7) 

Medial/central 123 (37.3) 

Diff erenti ati on grade 

Grade 1  75 (22.7) 

Grade 2 218 (66.1) 

Grade 3  32 (9.7) 

Unknown   5 (1.5) 

Lymph vascular space invasion 

Positive   9 (2.7) 

Negative 318 (96.4) 

Unknown   3 (0.9) 

Oestrogen receptor 

Positive 306 (92.7) 

Negative  20 (6.1) 

Unknown   4 (1.2) 

Progesterone receptor 

Positive 253 (76.7) 

Negative  71 (21.5) 

Unknown   6 (1.8) 

Presence of CIS 

DCIS  15 (4.5) 

LCIS 118 (35.8) 

None 197 (59.7) 
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Characteristi cs n=330 (%) 

Mitoti c acti vity index 

Low: <13 285 (86.4) 

High: >12  37 (11.2) 

Unknown   8 (2.4) 

Re-excision 

Yes  33 (10) 

None 294 (89.1) 

Unknown   3 (0.9) 

Margin status 

Negative 258 (78.2) 

Positive IC  38 (11.5) 

Positive LCIS  25 (7.6) 

Positive IC + LCIS   9 (2.7) 

Tumour size

≤10 mm  89 (27)

11-20 mm 157 (47.6) 

21-50 mm  73 (22.1) 

PT1mult  11 (3.3) 

Lymph node status 

Negative 247 (74.8) 

1-3 positive nodes Tumour size 62 (18.8) 

>3 positive nodes Tumour size 21 (6.4) 

IC: invasive carcinoma; LCIS: lobular carcinoma in situ. The pati ent-related characteristi cs are based on 318 pati ents, 
while carcinoma-related characteristi cs are based on 330 carcinomas. 

Table 2: Adjuvant treatment characteristi cs of 330 breast-conserving treatments of invasive lobular 

carcinoma of the breast. 

Characteristi cs Number (%) 

Adjuvant regional radiotherapy 

Yes  58 (17.6) 

None 272 (82.4) 

Adjuvant systemic therapy 

Chemotherapy  10 (3.0) 

Hormonal therapy  75 (22.7) 

Chemo  + hormonal therapy  24 (7.3)

None 221 (67.0) 
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Figure 1: The 12-year local failure rate for 330 lobular carcinoma of breast cancer treated with breast-

conserving therapy according to positi ve margin status for invasive carcinoma and age category. 

Distant metastasis 
The incidence rate for distant metastasis of the 318 pa ti ents was 13% (42/318). The 5-, 10-, and 

12-years distant metastasis-free survival (DMFS) was 91%, 84.5%, and 83%, respecti vely. Time to 

metastasis ranged from 9 to 215 months with a median of 58 months. 

 The univariate analysis showed signifi cance for the fol lowing characteristi cs: diff erenti ati on 

grade, tumour size, lymph node status, adjuvant radiotherapy and systemic therapy. 

 In multi variate Cox regression analysis including the above menti oned factors grade 3 

compared to grade 2 (HR 6.9; 95% CI 3.2−15.0; P<0.001) was a signifi cant predictor of distant 

metastasis, as well as a tumour size of pT2 (HR 3.2; 95% CI 1.7−6.3; P<0.001), and a tumour 

positi ve lymph node status (HR 7.7; 95% CI 2.2−27.2; P=0.001). 

Disease-free survival 
The 5-, 10-, and 12-year disease-free survival (DFS) for the 318 pati ents was 90%, 80 and 77%, 

respecti vely. 

 Univariate analysis showed diff erenti ati on grade, tumour size, and margin status for IC and/

or LCIS to be signifi cantly related to DFS. 
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 In multi variate Cox regression analysis grade 3 com pared to grade 2 (HR 3.3; 95% CI 1.7−6.5; 

P<0.001) and large tumour size (pT2) (HR 2.4; 95% CI 1.3−4.4; P=0.004) were independent 

predictors of DFS. 

Disease-specifi c survival 
The 5-, 10-, and 12-year disease-specifi c survival (DSS) for the 318 pati ents was 97%, 93%, and 

85%, respecti vely. 

 The univariate analysis showed diff erenti ati on grade (Figure 2), tumour size, lymph node 

status, adjuvant radiother apy, and systemic therapy to be signifi cantly related to DSS. 

 In multi variate Cox regression analysis grade 3 com pared to grade 2 (HR 7.2; 95% CI 2.8−18.9; 

P<0.001) and a tumour size of pT2 (HR 2.5; 95% CI 1.1−5.9; P=0.034) were an independent 

predictor of DSS. Tumour positi ve lymph nodes (HR 4.4; 95% CI 0.9−20.2; P=0.060) showed 

borderline signifi cance.

 

Table 3: Hazard rati os, confi dence interval and p-value for local recurrence at 12-years according to 

margin status and age category. 

Margin status Hazard rati o 95% Confi dence interval P value 

All ages (n=330) 

Negati ve (n=258) 1 

Positi ve IC (n=38) 3.5 1.20−10.3 0.022 

Positi ve IC + LCIS (n=9) 4.9 1.08−22.5 0.040 

Positi ve LCIS (n=25) 2.6 0.57−12.1 0.214 

Age ≤50-years (n=69) 

Negati ve (n=54) 1 

Positi ve IC (n=7) 7.3 1.83−29.5 0.005 

Positi ve IC + LCIS (n=3) 7.1 1.30−39.5 0.024 

Positi ve LCIS (n=5) __a __ __

Age >50-years (n=261) 

Negati ve (n=204) 1 

Positi ve IC (n=31) 1.2 0.14−9.7 0.888 

Positi ve IC + LCIS (n=6)  __a __

Positi ve LCIS (n=20) 4.5 0.89−22.7 0.067 

IC: invasive carcinoma; LCIS: lobular carcinoma in situ. a Cannot be calculated because no local recurrences were 
observed. 
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Figure 2: The 12-year disease-specifi c survival for 318 pati ents with lobu lar carcinoma for breast 

cancer and all treated with breast-conserving ther apy according to diff erenti ati on grade. 

DISCUSSION 

This study shows positi ve margins for IC to be a predic ti ve factor for local recurrence in women 

with invasive lob ular carcinoma, but this seem limited to women ≤50-years. With respect to 

distant metastasis and survival the usual suspect such as grading, tumour size, and lymph node 

status are important prognosti c factors, but margin status was not. 

 This prospecti ve cohort of all breast cancer pati ents treated with BCT was started in 1987 by 

the fi rst author. 

 The data are updated regularly on recurrence status, family history and status of the pati ent. 

All pati ents are followed even when they move to other parts of the country, keeping the loss 

to follow-up to an absolute minimum. Data are checked before entering the dataset by the fi rst 

author personally. 

Local control and margin status 
The local recurrence rate of 8% at 10-years for ILC in our study is comparable to the overall 

10-year local recur rence rate of for instance EORTC 22881-10882 trial and our own results.7,8,12 

 Despite the acceptance of BCT to be the primary treat ment in early staged breast cancer, 

there is sti ll debate over what is the appropriate margin. It is generally accepted that involved 

margins are associated with a higher local re currence rate, only there is no consensus on the 

defi niti on of clear surgical margins. As menti oned earlier, positi ve margins in this study were 

those with invasive carcinoma or carcinoma in situ in the inked margin.13,14 
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 ILC may infi ltrate the breast stroma and adipose ti ssue insidiously without producing a discrete 

mass. So, it is con ceivable that in some pati ents with ILC aft er lumpectomy a considerable tumour 

burden sti ll remained in the vicinity of the lumpectomy cavity. This might not only explain the 

high percentage of positi ve resecti on margins 18-63% in the literature, but also the reported high 

local recurrence rates.15,16,17,18,19 In this respect a positi ve margin status might be an important risk 

factor for developing local recur rence aft er BCT.20 However this was not confi rmed by a recent 

study in 416 pati ents with ILC by van den Broek et al.21 

 In our study 30% (100/330) of the cases showed positi ve margins aft er fi rst excision. Aft er 

33 re-excisions 22% (72/330) cases with positi ve margins for IC, CIS or both remained. This is a 

rather high percentage but can be explained by our policy in the early years not to re-excise cases 

with only focal positi ve margins.7,8 The high rate of positi ve margins did however not translate 

into a high local recurrence rate. Looking at the relati on between positi ve margin status and local 

control, we found signifi cance for positi ve margin for IC and for both, LCIS and IC. LCIS alone did 

not show signifi cance in relati on to local control. Further analysis showed a relati on between 

age and margin status with respect to local control. In an earlier study we showed a stati sti cal 

interacti on between age and margin sta tus, but these studies were heavily weighted by the most 

common histological type, invasive ductal carcinoma.7,8 

 This study also showed that a positi ve margin status for IC resulted in high local recurrence 

rate for women ≤40 years. In the present study we could not show stati sti cal in teracti on between 

margin status and age, but sti ll found a strong correlati on between age and margin status for IC. 

Women ≤50-years with positi ve margins for IC had a seven ti mes higher risk of local recurrence 

compared to women with negati ve margins. In general the age of 40 is accepted as an important 

turning point for pati ents with breast cancer, and those who are younger show a signifi cantly 

worse out come compared to the older category. However, most stud ies are heavily weighted by 

invasive ductal carcinoma. Our study with only 7 women ≤40-years and a median age of 60 years 

shows that ILC seems to be seen mostly in an older age category compared to invasive ductal 

carcinoma. In our series of only ILC we found a possible turning point at 50  years, but only for 

local control, suggesti ng positi ve margin status for ILC to be parti cularly important for wom en 

≤50-years. Age was not an important factor for either distant metastasis or survival for pati ents 

with ILC. 

 The presence of lobular carcinoma in situ (LCIS) at the lumpectomy margin is in general 

regarded as irrelevant. Some investi gators have noted that ILC and ILC coexisti ng with LCIS have 

an increased risk of in-breast events, but in both scenarios the excess breast events tend to 

occur over a protracted follow-up. This suggests an increased long-term risk of developing new 

primary breast lesions.22,23 Our study shows a trend towards an increased local recurrence rate 

with positi ve margins for LCIS, only this seems limited to women >50-years. 
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Metastasis and survival 
As expected, histological grading, tumour size, and lymph node status were the most important 

predicti ve fac tors for DMFS, DFS, and DSS. 

 A study by Møller Talman et al. including 860 ILC showed a signifi cant worse prognosis for 

grade 3 tumours compared to grade 2 regarding both DFS and overall sur vival.6 The Notti  ngham 

group showed that histological grading was the most important factor in predicti ng progno sis.22  

Our material included 330 ILC with 17% grade 1, 72% grade 2, and 10% grade 3 tumours. We also 

found a worse prognosis for grade 3 compared to grade 2 for DMFS, DFS and DSS. Singletary et al. 

in a large series showed tumour size and lymph node status to be the most important predicti ve 

factors for DFS5. A recent paper of Rakha et al. showed lymph node status to be the strongest 

predictor of both DSS and DFS for pati ents with ILC fol lowed by grade, vascular invasion, size, 

and ER status.18 Our study showed tumour size and in parti cularly lymph node status to be strong 

predictors of DMFS, DFS, and DSS. 

 Invasive lobular carcinoma has been associated with a higher risk of contra lateral tumours 

compared to ductal carcinoma. In accordance with the literature we found 1% BBC and 10% CBC 

rate.3,8,19,20 

CONCLUSION 

Positi ve margins for IC seem to be a predicti ve factor for local recurrence in women with invasive 

lobular carcinoma, but this seems limited to women ≤50-years. Our study showed diff erenti ati on 

grade and tumour size to be strong predictors of DMFS, DFS, and DSS. 
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Breast-conserving therapy in early staged invasive breast cancer includes a combinati on of 

resecti on of the primary tumor and a suffi  cient rim of normal breast ti ssue, axillary staging, 

preferably by a senti nel node procedure, and radiotherapy of the breast (with or without a boost 

dose). The primary aim is to obtain a sati sfying cosmeti c result, without compromising to local 

tumor control or survival probability.

 A number of randomized trials have shown that breast-conserving therapy in well-selected 

pati ents with invasive breast cancer leads to a survival rate comparable to that aft er mastectomy.

The effi  cacy of breast-conserving therapy depends on: 1) an adequate selecti on of pati ents and 

2) a correct implementati on of the recommended treatment modaliti es. Important criteria in the 

selecti on of pati ents for breast-conserving therapy are: 1) removal of the primary tumor should 

not lead to serious cosmeti c malformati ons and 2) the probability of locally recurrent disease is 

acceptably low.

 In the selecti on of pati ents suitable for breast-conserving therapy, the following three groups 

of variables have to be taken into account: a) pati ents variables, b) clinical variables, and c) 

histopathological variables. Longitudinal prospecti ve cohort studies are best suited to evaluate 

these variables.

TOTAL DOSE AND FRACTIONATION IN BREAST CANCER RADIOTHERAPY

The concept of an “all or none cancerocidal dose” has dominated radiotherapy since the 

discovery of radium and x-rays at the end of the 19th century. The eff ecti ve radiati on dose for 

sterilising cancer was taken as being 110% of the skin erythema dose, based on the belief that 

a dose slightly higher than the one needed to kill the epithelium of the mother organ would 

eradicate tumors originati ng from the epithelium. The applied total dose was not fracti onated 

but was administered in a single session.

 It was believed that the radio-sensiti vity of tumors was determined by the radio-sensiti vity 

of the ti ssue of origin. Historical data showed that for adenocarcinoma of the breast a certain 

dose was necessary to eradicate >90% of the tumor cells. It was also noted that for a given cancer 

type the volume was the major factor determining the rate of local control. Subclinical disease 

includes not only microscopic disease but also aggregates of cancer cells, which are too small 

to be detected clinically. Fletcher stated that for subclinical deposits of adenocarcinoma of the 

breast, a dose of 50.0 Gy administered in 5 weeks would eradicate close to 100% of all subclinical 

disease. 

 In the early eighti es of the 20th century this concept was the background for treatment 

guidelines in breast-conserving therapy concerning the opti mal radiotherapy dose of 50.0 Gy 

to the whole breast plus a boost of 14.0-16.0 Gy administered to the tumor bed, irrespecti ve 
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of margin status. Taking into account that a dose of 50.0 Gy should be enough to eradicate 

subclinical disease, expected aft er a lumpectomy, an extra boost of 14.0-16.0 Gy to the tumor 

area seems more than enough. In fact this boost dose covers the extra dose needed in cases 

of a tumor positi ve resecti on margin, in which case theoreti cally more cancer cells than usual 

might be present in the vicinity of the tumor bed area. This might also result in a larger area of 

remaining cancer cells. There is no convincing evidence available to justi fy administering an even 

higher boost dose in cases with a tumor positi ve resecti on margin. The latt er can be regarded as 

a way to cope with uncertainty. 

 A 4% 5-year and 8% 10-year local recurrence rate in our cohort of pati ents with breast-

conserving therapy is comparable to that of the published literature, and, thereby, justi fi es our 

treatment policy.

 New phase III studies have looked at the value of the boost, for instance the EORTC “Boost 

versus no boost” mega trial. The main conclusion was that the effi  cacy of a boost dose was age 

dependent. In 2004 we adapted our radiati on protocol, so that no boost would be administered 

anymore to older pati ents with clear margins and limited tumor size.

 Other phase III studies have looked at diff erent radiati on schemes with shorter treatment 

ti me and a larger fracti on dose, the so-called hypofracti onati on schemes. Hypofracti onati on 

had results comparable to those of standard fracti onati on. In our center, this resulted in the 

introducti on of hypofracti onati on for breast-conserving treatment from a maximum of 32 

fracti ons to a scheme of a minimum of 16 fracti ons; all applied fi ve ti mes a week. 

PATIENT FACTORS 

In early breast cancer the personal preference of the pati ent determines to a great extent 

whether to opt for either a modifi ed radical mastectomy or breast-conserving therapy. Others 

factors such as age, hereditary breast cancer, and family history are also important in treatment 

choice as well as in predicti ng the occurrence of recurrent disease. The impact of these pati ent 

factors, and especially treatment preference, cannot be adequately investi gated in randomized 

trials comparing treatment opti ons, so prospecti ve cohort studies are pre-eminently bett er 

suited to study those factors. 

 By setti  ng up such a populati on-based cohort of all pati ents in our region treated with breast-

conserving therapy we had the opportunity to look at the infl uence of e.g. age and family history 

(FH) without being infl uenced by any form of selecti on. In this respect, we not only had the 

opportunity to look at the impact of those factors on recurrent disease and on survival at a 

certain ti me, but also to look at the infl uence of ti me with respect to the impact of those factor 

on recurrent disease and on survival. 
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Family history
In a fi rst analysis published in 2000 we reported on the impact of FH on outcome in breast-

conserving therapy. The validity of the FH in oncology has been well recognized. A positi ve FH 

is a functi on of the number of relati ves, the background risk and the eti ologic heterogeneity of 

the disease, and the age distributi on of relati ves. FH-based studies have the disadvantage of 

grouping true hereditary cases with those of familial clustering. Diff erences in defi ning FH and 

study methodology (e.g. matched control pati ents or a populati on-based study) are probably 

responsible for the discrepancies in the impact of FH as a prognosti c factor. 

 Nevertheless, in our opinion, reporti ng results for women with a positi ve FH is extremely 

important, because most women know their FH when diagnosed with breast cancer, but are not 

aware whether they have hereditary breast cancer or not. Primary treatment should be based on 

the knowledge of the impact of family history.

 In this analysis on FH we included 1.204 pati ents with a median follow-up of 65 months. A 

positi ve FH for fi rst-degree relati ves was seen in 20.5%, of whom 17.5% had one fi rst-degree 

relati ve and 3% two or more fi rst-degree relati ves. It appeared that having two or more fi rst-

degree relati ves with breast cancer did not negati vely aff ect outcome; in fact it seemed to have 

a positi ve eff ect. Overall a positi ve FH for fi rst-degree relati ves did not have a negati ve eff ect on 

outcome either. For the future, it would be of interest to confi rm not only if this statement stands 

with longer follow-up and in a much larger sample size, but also to analyze if an associati on exists 

between FH and BRCA1-2 positi vity. At the moment we are parti cipati ng in a large study looking 

at the impact of BRCA1-2 positi vity on outcome in breast cancer for pati ents under the age of 

50-years. Hopefully we will have the opportunity to look at a possible relati on between FH and 

BRCA1-2 and outcome in this age category. These studies are of importance, because relevant 

decisions in the treatment of breast cancer are associated with (possible) BRCA1-2 positi vity.

Sub-analyses for diff erent age categories revealed that pati ents under 40-years and a positi ve FH 

showed a signifi cant higher local recurrence rate, although this was not confi rmed in multi variate 

analysis in this study. 

 This brings us to another important pati ent factor: age.

Age 
Age is generally seen as an important prognosti c factor in breast cancer. Many studies have 

demonstrated that young women at the ti me of diagnosis have a substanti ally higher risk of local 

failure aft er breast-conserving therapy than older pati ents do. Younger age is also correlated with 

an inferior survival and higher incidence of negati ve clinico-pathologic features. Young age was 

and is oft en seen as a contraindicati on for breast-conserving therapy due to the observed high 

local recurrence rate. On the other hand, from a psychological and social point of view breast-

conserving therapy off er young women a bett er treatment than mastectomy. In this respect, 
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young women suff ering from early breast cancer are an important group of pati ents. This raises 

the questi on whether breast-conserving therapy is the proper treatment for young women 

or whether other factors should be considered besides age. Do we off er young women with 

mastectomy a bett er prognosis, not only in relati on to local control but also more importantly, 

with respect to survival? 

 Of course a prospecti ve cohort study such as we have performed cannot adequately answer 

this questi on. However, we were able to look at factors, which might have interfered with local 

control in parti cular in young women, and we could also look at the relati onship between age 

and distant metastasis rate and survival. This might lead to a more diff erenti ated approach for 

young women to be off ered breast-conserving therapy. In 2001 we published our fi rst paper on 

the relevance of age. This study consisted of 1.085 women diagnosed with a pT1 tumor and a 

median follow-up of 71 months. We concluded that young women, ≤ 40 years, with pT1 breast 

cancer fared signifi cantly worse compared to women over 40 years in terms of local control, 

distant metastasis and survival. Sub-analysis revealed that the adverse eff ect of young age on 

outcome appeared to be limited to the node-negati ve pati ents and those with a positi ve family 

history. Analyses with a long-term follow-up are of importance to this age category, because 

theoreti cally young women have a long life expectancy.

 In another paper, published in 2003, we showed that in parti cular women under the age of 

40 years should have negati ve margins for invasive carcinoma. Minimal surgery for an opti mal 

cosmeti c result followed by irradiati on, even with focally microscopic positi ve resecti on margins 

for invasive carcinoma, yielded excellent results with regard to local control in pati ents over 

40-years. In the histopathological factors secti on we will further discuss the relati on of age and 

resecti on margin status.

CLINICAL FACTORS

Clinical factors such as tumor size and regional lymph node metastases are well known as 

important variables determining outcome. Others variables such as the presence of bilateral 

breast cancer, the presence of contra lateral breast cancer, boost volume, and ti ming of treatment 

are not generally regarded as important variables in relati on to outcome. This might be due 

to the diversity in studies performed on these items. Timing of radiotherapy is mostly studied 

in relati on to local control or in relati on to the sequence of radiotherapy and chemotherapy. 

With respect to bilateral breast cancer and contra lateral breast cancer many studies do not 

diff erenti ate between these two variables. However, the occurrence of synchronous bilateral 

breast cancer compared to metachronous contra lateral breast cancer is of interest to thorough 

analysis. Are we dealing with the same pati ent category or is there a diff erence in outcome, 
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locally and in survival? Other clinical and therapeuti cally factors, such as ti ming of radiotherapy 

and the size of the boost volume could also be analyzed.

Bilateral breast cancer
In 2003 we published a paper on synchronous, bilateral breast cancer: prognosti c value and 

incidence. Synchronous, bilateral breast cancer is uncommon and published papers are scarce. 

Most papers deal with bilateral or contra lateral breast cancer, and they hardly ever diff erenti ate 

between synchronous and metachronous contra-lateral breast cancer. In our study we showed 

(aft er multi variate analyses) a signifi cant higher rate of distant metastasis rate for pati ents 

with bilateral breast cancer when compared to pati ents with unilateral breast cancer. All this 

translated to a worse disease-specifi c survival for pati ents with bilateral breast cancer. Due to 

the small number of publicati ons together with the small sample sizes on synchronous bilateral 

breast cancer, no defi nite conclusions can be drawn. Looking at our results one might consider to 

take synchronous bilateral breast cancer as a poor prognosti c factor in the decision for adjuvant 

systemic therapy. An update with more pati ents and longer follow-up seems necessary to obtain 

a more precise picture of the impact of synchronous bilateral breast cancer.

Boost 
Since the introducti on of breast-conserving therapy, radiotherapy comprised irradiati on of the 

whole breast, possibly preceded or followed by a boost to the tumor area. Traditi onally the 

overall treatment ti me amounted to 6-7 weeks. Over the years many have questi oned the need to 

irradiate both the whole breast and the tumor area. One of the last large studies on this item was 

the EORTC-trial ‘Boost versus no boost’. The questi on in all those studies can be reduced to: what 

is the growth patt ern of the tumor, how does it spread, what is the relevance of the spreading 

and what is the opti mal dose regimen. It is therefore relevant to know how large the ideal boost 

volume should be. Is there a relati on between the size of the boost volume and the incidence 

of local recurrences? On the other hand we have to realize the limited accuracy in positi oning 

our boost during each fracti on dose. Aft er breast-conserving surgery women are referred to the 

department of radiotherapy. At that ti me informati on on the exact positi on and the size of the 

primary tumor bed in the breast is limited. First of all, the mammography is performed, although 

the way the breast is positi oned for the mammography is not the same as the positi on in which 

the breast is irradiated. Next, we have the surgical scar, possible postoperati ve changes (seromas, 

hematomas, and infecti ons), informati on from the pati ent, and a simulati on photo. Overall, this 

makes it diffi  cult to be absolutely sure of irradiati ng the right target volume each ti me. Hence, 

the possibility of a geographical miss is not unrealisti c. Since the start of the new century the 

introducti on of the CT-simulator and the use of surgical clips in demarcati ng the lumpectomy 

area increased the accuracy of the boost area. Taking all these uncertainti es into account we 
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published a paper in 2008 on the eff ect of external boost volume on local control. For this study 

we included all pati ents treated in a period from 1984 ti ll 1995 with an external boost. The 

median follow-up period was 141 months, and 967 pati ents with breast-conserving treatments 

were suitable for analyses. Boost volumes were categorized into terti les, < 66 cm3, 66-98 cm3, and 

> 98 cm3. The size of the boost volume had no major impact on local control. In a paper on the 

impact of margin status in 2003 we demonstrated a stati sti cal interacti on between margin status 

and age. This urged us to do separate analyses for women ≤ 40 years compared to those over 40 

years. The local control for women over 40 years was signifi cantly bett er compared to that for 

young women, but no relati on to boost volume could be demonstrated. With regard to resecti on 

margins, we noted a trend at 5- year with respect to boost volume for tumor positi ve resecti on 

margins positi ve for ductal carcinoma in situ (DCIS), whereas boost volume had no infl uence on 

local control in pati ents with tumor positi ve resecti on margins for invasive carcinoma. Taking 

into account the possibility of inaccurate targeti ng of the boost volume, by some esti mated from 

23-70%, our fi ndings might imply that missing the target in boost irradiati on does not lead to an 

increase in local recurrence or, conversely, that, with accurate boost treatment, extending the 

boost volume has no impact on local control.

Timing 
As menti oned before, the overall ti me for the thirty-two fracti ons of radiotherapy, as part of 

the breast-conserving therapy, was nearly seven weeks. With the start of the breast-conserving 

therapy two disciplines were involved, surgery and radiotherapy. Over the years systemic therapy 

has become an integral part of the treatment of breast cancer. Starti ng in the eighti es with 

chemotherapy or hormonal therapy for a well defi ned group of pati ents with positi ve nodes, it 

has been extended from pati ents with positi ve nodes, to pati ents with certain characteristi cs in 

tumor size, diff erenti ati on grade, or other prognosti c factors. Only a small part of the pati ents 

with breast cancer nowadays does not receive any form of adjuvant systemic therapy. With the 

implementati on of all these treatment modaliti es, ti ming has become a very relevant issue. In 

this respect, it has become important to know whether the radiati on treatment should start 

immediately aft er surgery or at a later point in ti me. Naturally, one might argue that keeping 

in mind the outcome of numerous phase III studies in the eighti es showing that radiotherapy 

in breast-conserving therapy is an integral part of the primary treatment, and any adjuvant 

therapy consequently starts aft erwards. On the other hand, the questi on of whether starti ng 

the treatment within 4 weeks of surgery or for instance aft er 12 weeks has any impact on local 

control and survival is relevant. This is of importance to radiotherapy as well as to adjuvant 

systemic therapy and both may very well determine (in part) the pati ents’ prognosis. Although 

there is a common understanding that delay in starti ng radiotherapy in BCT may reduce the 

probability of local control, the opti mum ti me interval between lumpectomy and radiotherapy 
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has not yet been established. Long delays in starti ng radiotherapy have been linked to increased 

risk of local recurrence. Most studies on ti ming of radiotherapy have looked at the impact on 

local control and only very few also focus on the impact on distant metastasis. Most studies are 

also performed; looking at the sequence of chemotherapy and radiotherapy and not from the 

point of view of what is the opti mum ti me interval. The eff ect of ti ming of the diff erent therapies 

cannot easily be investi gated in randomized trials. Having a database as we have now, up to date 

and with large numbers of pati ents and long-term follow-up, we were able to look at the impact 

of ti ming of radiotherapy on outcome in breast-conserving therapy. We were primarily interested 

in the opti mum ti ming of radiotherapy in BCT with respect to outcome. Our hypothesis was, that 

starti ng radiotherapy within six weeks of lumpectomy was benefi cial with respect to outcome. 

In 2006 we published our paper on ti ming in radiotherapy. We analyzed 1.473 breast-conserving 

treatments on 1.446 breast cancer pati ents. To avoid any bias from adjuvant systemic therapy, 

chemotherapy and/or hormonal therapy, we selected all pati ents without tumor positi ve axillary 

lymph nodes and without adjuvant systemic therapy. Also pati ents presented with synchronous 

bilateral breast cancer were excluded. Pati ents were categorized into three interval terti les: 1-36 

days, 37-53 days, and 54-112 days. We concluded that the local relapse-free survival did not 

diff er between the three groups. On the other hand we showed, that later ti ming of radiotherapy 

seemed to be strongly related to improved distant metastasis-free survival, resulti ng in an 

improved survival. This result was a surprise, which we could not and sti ll cannot explain. From 

laboratory experiments it is known that immediately aft er surgery an increase in circulati ng 

tumor cells was noted. The same study also showed that following the administrati on of a dose 

of radiati on to the primary tumor, the growth of the primary tumor was delayed, but an increase 

in the proliferati ve capacity in metastati c foci was observed. Looking at the outcome of our study 

it seems that radiotherapy shortly aft er surgery enhances this eff ect and confi rms the hypothesis 

of an increased proliferati ve capacity in metastati c foci. It is imperati ve that others look in the 

same category of pati ents with breast-conserving therapy at the impact of ti ming, and compare 

their results with ours.

 Looking at the outcome of this study it is interesti ng to look in the near future at the impact 

of ti ming in radiotherapy to pati ents bearing tumor positi ve regional lymph nodes and/or treated 

with adjuvant systemic therapy. Not only to observe whether there is a diff erence in outcome, 

but in parti cular whether adjuvant systemic therapy in node negati ve pati ents would change the 

outcome in relati on to survival with extending the ti me to radiotherapy.
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HISTOPATHOLOGICAL FACTORS 

In breast-conserving therapy histopathological factors play an important part, not only in 

the judgment on the primary treatment, but also in relati on to outcome. Known factors are 

histological subtype, Bloom Richardson grading, the presence or absence of lymph vascular space 

invasion, mitoti c acti vity index, presence or absence of carcinoma in situ, and tumor resecti on 

margin status.

 Margin status has been a point of discussion since the introducti on of breast-conserving 

therapy. When do we regard the margin negati ve? Is it relevant that there is no invasive 

carcinoma in the inked resecti on margin or should the distance from the inked margin to the 

nearest tumor be one, two or more millimeters? Do we also have to look at the ductal carcinoma 

in situ component in relati on to the resecti on margin? Can we combine these in our judgment 

or do we have to look at them separately? In this discussion it is also important to look at the 

growth patt ern of invasive carcinoma and carcinoma in situ. From studies performed by Holland 

et al. we know that ductal carcinoma in situ has a more wide spread growth patt ern which may 

be translated to a more insecure margin status in comparison to that of the invasive carcinoma 

component. Theoreti cally, a close or focally tumor positi ve resecti on margin for ductal carcinoma 

in situ will imply a greater probability of having a positi ve re-excision in comparing to that of 

invasive carcinoma. Daily practi ce reveals that most re-excisions aft er the fi nding of tumor 

positi ve margins for invasive carcinoma are histological tumor negati ve. On the other hand 

knowledge of the more diff use growing patt ern of carcinoma in situ might lead one to expect 

more local recurrences in the presence of extensive carcinoma in situ or carcinoma in situ close 

to the margin. 

 Tumor positi ve resecti on margins in breast-conserving therapy are frequently a reason for 

applying an extra high boost dose to the primary tumor area. Keeping in mind that we are dealing 

with a possible microscopic involvement of the margins of the lumpectomy, the questi on arises 

whether an extra dose to this area is needed. As menti oned before, in case of subclinical or 

microscopic deposits of carcinoma in the breast, 50.0 Gy in 5 weeks eradicates close to 100% of 

subclinical disease. We administered to every pati ent a boost of 14.0 Gy. In our opinion, not only 

is an extra high boost unnecessary in cases with tumor positi ve resecti on margins, but also the 

need for a re-excision in case of a positi ve margin might be questi oned. It was our policy in the 

eighti es and nineti es not to advise a re-excision with focally positi ve margins.

Margin 
In 2003 we published our fi rst paper on margin status and showed a stati sti cal interacti on 

between age and margin status. One of the main conclusions from that paper was that the value 

of a positi ve margin for invasive carcinoma in relati on to local control was limited only to young 
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women. In the literature, this diff erence between young and older pati ents is not taken into 

account. 

 In our opinion it is important to diff erenti ate between positi ve margins for invasive carcinoma 

when compared to positi ve margins with ductal carcinoma in situ. We showed that a focally 

positi ve margin for invasive carcinoma is of prognosti c value in relati on to local control, disease-

free survival and disease-specifi c survival for women of 40-years and younger. On the other 

hand, focally positi ve margin did not have an impact in pati ents older than 40-years, indicati ng 

that minimal surgery for an opti mal cosmeti c result followed by irradiati on, even with positi ve 

margins for invasive carcinoma in this age category yields excellent results. 

 In a second paper on margin status in 2007 with more pati ents and a longer follow-up period 

we confi rmed our earlier fi nding that positi ve margins for invasive carcinoma are an important 

risk factor in young women with respect to local control. However, we also found that ductal 

carcinoma in situ was related to a higher rate of local recurrences in pati ents older than forty 

years. One of the questi ons arising from these analyses is, why we fi nd a diff erence in local control 

with regard to positi ve margins for ductal carcinoma in situ in comparison to that of invasive 

carcinoma? As we menti oned before, the growth patt ern of carcinoma in situ is diff erent from 

that of invasive carcinoma. This might theoreti cally imply that the growth patt ern of carcinoma in 

situ leads to larger probability of fi nding carcinoma in situ cells in the remaining breast compared 

to invasive carcinoma. These fi ndings are consistent with the hypothesis that positi ve margins 

for ductal carcinoma in situ results in higher rates for local recurrence than do positi ve margins 

for invasive carcinoma using the same principles in treati ng the breast. Incomplete resecti on for 

carcinoma in situ should not only lead to a re-excision, but also to a more extensive re-excision 

in comparison to that for invasive carcinoma keeping the growth patt ern in mind. Our analysis 

confi rmed the hypothesis for women over 40 years. We could not confi rm the hypothesis in 

women of 40-years and younger. In fact, positi ve margins for invasive carcinoma were highly 

related to local recurrence. The diff erence in local recurrence between the two age categories 

raises many questi ons. One of the key questi ons should be are we dealing with the same tumor? 

A questi on we are not able to answer at this moment, but looking at the outcome of our studies 

and also at the diff erences menti oned in the literature, the suggesti on is that we are possibly 

dealing with two diff erent tumors. New techniques such as for instance micro arrays might give 

us new informati on regarding this item.

Histology
Ductal carcinoma is the main histological subtype in breast cancer accounti ng for about 80% of 

all breast cancers. The second most common subtype is lobular carcinoma, accounti ng for 8-16% 

of all cases. Most studies in breast cancer have been heavily weighed by the most common type, 

invasive ductal carcinoma, and were not designed to look at histology as an independent variable 
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aff ecti ng the outcome. The diff erences in histological features for lobular carcinoma compared 

to ductal carcinoma, such as more infi ltrati ve growth, more frequent disconti nuity, and less 

defi ned thickening, and the diff erences in clinical behavior makes histology an interesti ng risk 

factor to look at. Local control in lobular carcinoma was comparable to that of ductal carcinoma. 

Looking at the more frequent disconti nuity occurring with lobular carcinoma one would expect a 

relati on between positi ve margin for invasive carcinoma and local control for all women. But as 

with ductal carcinoma, we demonstrated that in parti cular for young women a high correlati on 

existed for local control with margin status for invasive carcinoma, only this ti me the turning 

point is not 40-years but 50-years, a whole decade later. Again the questi on arises, why do young 

women do worse?

FUTURE 

Twenty-one years of input of data on breast-conserving treatment has not only created a large 

database, but also has given insight into the actual treatment results compared to those from the 

published literature, and revealed the impact of diff erent risk factors. The present database with 

more than 3.800 BCT cases, the extensive cooperati on with the pathologists, and the regular 

updates resulti ng in an up-to-date database with long-term follow-up, give us the opportunity to 

publish more interesti ng papers. 

 Looking at our results with respect to the outcome of ti ming in BCT we hope to publish 

an update of this result in the near future with more pati ents and longer follow-up. Also, we 

will look at the eff ect of adjuvant systemic therapy in node negati ve pati ents. Does adjuvant 

systemic therapy have any eff ect on the ti ming of radiotherapy, does it correct for a worse ti ming 

of radiotherapy? These are interesti ng questi ons. Also, it would be of interest to investi gate the 

eff ect of ti ming of radiotherapy in pati ents with positi ve nodes and adjuvant systemic therapy.

 We are also planning to look at the impact of the mitoti c acti vity index. An update of the 

histological variables of those with a known mitoti c acti vity index is in process, and with 1.800 

pati ents this will be one of the largest series on which we hope to publish in the near future.

 This database of presently over 3.800 pati ents has much potenti al for research on breast 

cancer. It is up to date and concerns real life treatment without any selecti on. This makes it 

unique.
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Summary

A large cohort study on breast cancer was started that included pati ents treated with breast-

conserving therapy, from the early start of this treatment in the Twente – Achterhoek region, ti ll 

today, with more than 3.800 breast-conserving treatments. Recruitment is sti ll conti nuing.

 In chapter 2, on family history, we were able to show that a positi ve family history with regard 

to fi rst degree relati ves does not result in a worse outcome; on the contrary we demonstrated a 

trend to a bett er outcome.

 In chapter 3 we could establish a young age as a risk factor for local control in breast cancer 

in accordance with the literature.

 We also looked at the incidence and outcome for pati ents with bilateral synchronous breast 

cancer. We demonstrated that bilateral breast cancer has a poor outcome compared with 

unilateral breast cancer, in parti cular in relati on to distant metastasis (chapter 4).

 Boost irradiati on in breast-conserving therapy has been an important issue since many years. 

Not only with regard to the questi on of the necessity of the boost, but also with regard to the 

accuracy of delivering the boost to the tumour area. The latest has become more interesti ng 

aft er the introducti on of the CT-localisati on. We published one of the few papers on external 

boost volume in breast-conserving therapy (chapter 5) from before the era of the CT-localisati on. 

Most studies describe the impact of boost volume in brachytherapy. We showed no relati on of 

the boost volume to local control despite the fact that probably the accuracy of the boost area 

was questi onable. 

 Timing in breast cancer has become an important item due to the extended treatment with 

surgery, radiotherapy and systemic therapy. Most studies published focus on local control. We 

demonstrated in chapter 6 no eff ect on local control with the start of radiotherapy ti ll twelve 

weeks aft er surgery. Surprisingly we also found that a longer ti me interval leads to favourable 

results with respect to distant metastasis and survival.

 One of the items what intrigued us was margin status. We published three papers on this item 

(chapters 7, 8, and 9). The main contributi on to the already existi ng literature was that we could 

show a stati sti cal interacti on between age and margin status. In our fi rst paper in 2003 (chapter 7) 

we demonstrated that the value of positi ve margins for invasive carcinoma was limited to young 

women. Our second paper in 2007 (chapter 8) on a larger cohort and with long-term follow-up 

did not only confi rm the fi ndings in the fi rst paper, but also showed that the eff ect of a positi ve 

margin was not limited to local control only, but also to distant metastasis and survival. We also 

demonstrated that a positi ve margin for ductal carcinoma in situ was a risk factor for local control 

in women over 40-years. In our last paper (chapter 9) on margin status we restricted ourselves to 

lobular carcinoma, and demonstrated the same eff ect of positi ve margins for invasive carcinoma 

as with ductal carcinoma, only this ti me the turning point was not 40-years but 50-years. This 
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means that in clinical practi ce analysis of the importance of margin status should always be done 

according to age category. 

This thesis is not the end of all publicati ons concerning breast cancer from this cohort. In the near 

future we will publish more data on ti ming, family history in relati on to BRCA-1/2, and prognosti c 

factors as the mitoti c acti vity index.
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Samenvatti  ng

Vanaf het vroege begin van de borstsparende behandeling in de regio Twente-Achterhoek 

werd een grote cohort studie gestart met pati ënten die behandeld werden met borstsparende 

therapie. Tot op heden zijn meer dan 3800 borstsparende behandelingen uitgevoerd en het 

cohort wordt nog steeds uitgebreid. 

 Hoofdstuk 2 laat zien dat een positi eve familiegeschiedenis van eerstegraads familieleden 

niet resulteert in een slechte uitkomst. Integendeel, er lijkt een trend naar een betere uitkomst 

aanwezig te zijn.

 In hoofdstuk 3 blijkt dat een jonge leeft ijd een risicofactor is voor locale controle in 

borstkanker, wat in overeenstemming is met de literatuur hierover.

 Ook werden incidenti e en uitkomst onderzocht voor pati ënten met bilaterale synchrone 

borstkanker. We toonden aan dat bilaterale borstkanker een slechter resultaat geeft  vergeleken 

met unilaterale borstkanker, in het bijzonder in relati e tot metastasen op afstand (hoofdstuk 4).

 Boost-bestraling in borstsparende behandeling is een belangrijk item sinds vele jaren, niet 

alleen met betrekking tot de vraag naar noodzakelijkheid van de boost, maar ook met betrekking 

tot de nauwkeurigheid van plaatsing van de boost in het tumorgebied. Dit laatste wordt steeds 

interessanter na de introducti e van de CT-localisati e. De publikati e in hoofdstuk 5 is een van 

de weinige arti kelen over externe boost volumina van vóór het ti jdperk van CT-localisati e; de 

meeste studies beschrijven de resultaten van het boost volume in brachytherapie. Er bleek geen 

relati e te bestaat tussen het volume van de boost en de locale controle, ondanks de waarschijnlijk 

twijfelachti ge accuratesse van het bestralingsgebied. 

 Timing is van de behandeling bij borstkanker is een steeds belangrijker item geworden ten 

gevolge van de uitgebreide behandeling met chirurgie, radiotherapie en systemische therapie. 

De meeste gepubliceerde studies leggen de nadruk op locale controle. In hoofdstuk 6 wordt 

aangetoond dat er geen eff ect is op locale controle na de start van radiotherapie tot wel twaalf 

weken na de chirurgische ingreep. Tot onze verbazing en verrassing vonden we ook dat een lange 

ti jdsinterval tot meer wenselijke resultaten leidde met betrekking tot metastasen op afstand en 

overleving.

 Eén van de intrigerende onderwerpen was de invloed van de status van de snijranden. We 

publiceerden drie arti kelen over dit onderwerp (hoofdstukken 7, 8 en 9). De belangrijkste bijdrage 

aan de reeds bestaande literatuur was dat we een stati sti sche interacti e tussen leeft ijd en status 

van snijranden konden laten zien. In ons eerste arti kel in 2003 (hoofdstuk 7) toonden we aan dat 

de waarde van positi eve snijranden voor invasieve carcinomen beperkt was tot jonge vrouwen. 

Het tweede arti kel in 2007 (hoofdstuk 8), over een inmiddels veel groter aantal pati ënten en met 

een langere follow-up, bevesti gde niet alleen de bevindingen uit de eerste studie, maar liet ook 

zien dat het eff ect van positi eve snijranden niet beperkt was tot alleen locale controle, maar ook 
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tot metastasen op afstand en overleving. We toonden ook aan dat een positi eve snijrand voor 

ductale carcinoma in situ een risicofactor was voor locale controle bij vrouwen ouder dan 40 jaar. 

Het laatste arti kel (hoofdstuk 9) over snijranden beperkt zich tot lobulaire carcinoma en toonde 

hetzelfde eff ect van positi eve snijranden aan voor invasieve carcinoma als bij ductale carcinoma, 

waarbij het omslagpunt niet bij 40 maar bij 50 jaar lag. Dit betekent dat in de klinische prakti jk 

de analyse van het belang van snijrandbepalingen alti jd gedaan moet worden, rekening houdend 

met de leeft ijd van de pati ënt.

 Dit proefschrift  is zeker niet het einde van een reeks van publicati es betreff ende borstkanker 

uit deze cohort studie. In de nabije toekomst zullen meer data gepubliceerd worden over ti ming, 

familiegeschiedenis in relati e tot BRCA-1/2 en voorspellende factoren zoals de mitoti sche 

acti viviteit index.
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