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Abstract

Aims: The increasing use of breast-conserving therapy (BCT) and the rising incidence and improved prognosis of early breast are causing a

substantial increase in the absolute number of patients with a late local recurrence following BCT. This study examined the characteristics

and the prognosis of patients with a local recurrence occurring more than 5 years after BCT.

Methods: In the period 1982–1997, 3280 patients with invasive breast cancer underwent breast-conserving therapy in one of the eight

community hospitals in the South-eastern part of The Netherlands. Of these patients, 98 developed a local recurrence in the breast more than

5 years after BCT.

Results: Eighty-five of the 98 recurrences were invasive, 12 were purely in situ and for one patient this information was not available. The

5 years distant recurrence-free survival rate of 85 patients with a late invasive local recurrence was 68% (95% confidence interval [CI],

56–80) and significantly better than the rate of 41% (95% CI, 33–48) in an existing cohort of 173 patients with invasive recurrence within

5 years after BCT (pZ0.007). Local excision of the recurrence was followed by a significantly lower local control rate than salvage

mastectomy (50 vs 89%; pZ0.004).

Conclusion: The prognosis of patients with a local recurrence more than 5 years after BCT is significantly better than of patients with local

recurrence within 5 years after BCT.

q 2005 Elsevier Ltd. All rights reserved.
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Introduction

Breast-conserving treatment (BCT) is a generally

accepted way of treating localized early breast cancer. In

most studies evaluating the results of breast-conserving

treatment, the actuarial freedom from mammary recurrence

varies between 90 and 97% at 5 years and between 85 and

95% at 10 years. In the second decade following BCT such
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local recurrences continue to occur at about 1% per year.1

Because of the increasing incidence of early breast cancer

and the increased use of BCT a substantial increase in

the absolute number of patients with local recurrence can

be expected in the coming years.

At first, the large majority of the recurrences are in the

vicinity of the tumour bed, but with increasing time interval,

an increasing percentage is located elsewhere in the

breast.2–4 It is suggested that the majority of recurrences

after 10 years could be considered new primary tumours and

such patients have also been reported to have a more

favourable prognosis than those with an early local

recurrence.5–10 However, most of these studies contained
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only few patients with local recurrence more than 5 years

after BCT. The largest study, consisting of 178 local

recurrences occurring in 1593 patients with clinical stages

I–II breast cancer treated by conservative surgery and

megavoltage radiotherapy, showed 71 to be diagnosed after

the fifth year. Compared with recurrences occurring prior to

60 months, late recurrences were less frequently inoperable

(1/71, 1.4%, vs 18/107, 17%, p!0.001), were more often

located at a distance from the initial primary tumour (23/71,

32%, vs 15/106, 14%, p!0.005), and tended to have a more

favourable prognosis (5-year survival 84 vs 61% for late and

early operable recurrences, respectively, pZ0.05).6

We evaluated the prognosis of 98 patients with a local

recurrence, occurring more than 5 years after BCT for

invasive breast cancer and tried to identify prognostic

factors. In addition, a comparison was made with the

characteristics and the prognosis of patients with a local

recurrence occurring within 5 years after BCT who were

described in a previously published study.11

Patients and methods

Patients were selected from the population-based

Eindhoven Cancer Registry, which serves a population of

almost one million inhabitants in the South-eastern part of

The Netherlands (6% of the Dutch population). Cancer

registry data were retrieved from copies of the pathology

reports of 10 pathologists from three different laboratories

and the medical records of eight community hospitals and

one radiotherapy institute. During the period 1982–1997,

3280 patients underwent BCT, generally consisting of wide

local excision of the tumour with an attempted margin of at

least 1 cm of healthy tissue and axillary dissection. In all

patients, surgery was followed by whole breast irradiation,

with a total dose of 45–50 Gy, given in fractions of 1.8 or

2.3 Gy, five times a week. The large majority of the patients

received an additional boost to the tumour bed by an

external beam technique, using either photons or electrons,

or by the use of iridium 192 interstitial implants. Total boost

doses varied between 13.8 and 25 Gy but were sometimes

higher for iridium 192 implants. Adjuvant systemic

treatment was given only to axillary node-positive patients.

Chemotherapy was indicated for pre-menopausal node-

positive patients and endocrine therapy (tamoxifen) for

post-menopausal node-positive patients with an oestrogen

receptor-positive tumour. The usual chemotherapy con-

sisted of six courses cyclophosphamide, methotrexate,

5-fluorouracil (CMF).

Following treatment, patients were seen alternately by

the radiation oncologist and the referring surgeon, usually

every 3 months during the first 2 years, every 6 months

during the following 3 years and yearly thereafter. Bone

scans, chest X-ray, complete blood count and liver function

tests were only used in case of signs and symptoms

suggestive of distant disease or after the diagnosis of local or

regional recurrence.
Since 1989, the Eindhoven Cancer Registry has recorded

follow-up information on all patients with breast cancer,

including the date and site of local, regional and distant

recurrence and the date of death. This information is

provided through the pathologists, the radiotherapists, and

the majority of the surgeons. Between 31 October 1988 and

15 March 2003, 98 patients were reported to have local

recurrence occurring more than 5 years after BCT. The

patients showed no signs of distant metastases. Local

recurrence was defined as a new tumour occurring in the

preserved breast or overlying skin. The medical record of

each patient was used to collect detailed information on the

diagnosis and treatment of the local recurrence. The primary

treatment of the 98 patients took place between 1 January

1982 and 1 January 1997. The mean age of the patients at

the time of diagnosis of breast cancer was 51 years (range:

32–85 years). Seventy-six of the 98 patients had a primary

tumour of 2 cm or less and 73 had tumour-negative axillary

lymph nodes. Ninety-five of the 98 patients had received a

radiotherapy boost to the tumour bed and 16 patients had

received adjuvant systemic treatment as part of the

treatment of their primary tumour.

Clinical and pathological data were used to classify

each local recurrence as either a ‘new primary tumour’ or

a ‘true LR’ based on changes in histology and location.

Cases where both the primary and the relapse had similar

histologic types and were situated within or near the

quadrant of the primary tumour were classified as a ‘true

LR’. Relapses satisfied the criteria for designation as a

‘new primary tumour’ if they had a distinct change in

histologic type or if they occurred in a clearly distinct

location.

Statistical analyses

Follow-up was completed until the first of July 2003.

Survival analysis was carried out using the life-table method

to evaluate the prognosis after local recurrence. The

endpoints were overall survival, distant disease-free

survival and survival without subsequent local recurrence.

Survival curves were calculated from the date of the

diagnosis of local recurrence. Patient characteristics and

characteristics of the primary tumour and local recurrence

were analysed to assess their ability to predict distant

recurrence-free survival. Actuarial curves were compared

by means of the two-tailed log-rank test. Because of the

small number of patients, multivariate analyses were not

performed.

Data of a previously published study were used to

compare the prognosis of the 98 patients in the current study

with the prognosis of patients with ‘early’ local recurrence,

occurring within 5 years after BCT.11 This study contained

266 patients with local recurrence without clinical signs of

distant metastases of which 205 (77%) had a local

recurrence within 5 years after BCT. Follow-up of these

patients had been updated until January 2003.



Figure 1. Distant-disease-free survival for 85 patients with invasive local

recurrence (LR) more than 5 years after BCT compared to 173 patients with

invasive local recurrence within 5 years after BCT (BORST-study).
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Results

Diagnosis and treatment

The mean age at diagnosis of local recurrence was 60

years (range: 38–90). The mean time from the date of BCT

until the diagnosis of local recurrence was 9.3 years (range:

5.0–18.9). Sixty-seven of the 98 local recurrences were

diagnosed between 5 and 10 years and 31 (32%) more than

10 years after BCT. Fifty recurrences were detected by

physical examination with or without mammography and 37

were detected by mammography alone. The mode of

detection was unknown for 11 patients. Eighty-five

recurrences were invasive, 12 were purely in situ and for

one patient this information was not available. Of the non-

invasive recurrences 75% (9/12) was detected by mammo-

graphy alone, compared to 32% (25/78) of the invasive

recurrences (pZ0.004). Forty-one of the 85 patients for

whom this information was available had a local recurrence

within the excision area or within the quadrant of the

primary tumour, 20 near the quadrant of the primary

tumour, 23 elsewhere in the breast and one had a diffuse

recurrence. According to the definition given in the methods

section, 41 recurrences were classified as ‘true recurrences’

and 46 as ‘new primary tumours’. Eleven recurrences could

not be classified because of missing data.

The diameter at pathologic examination was known for

85 patients (87%) and was %15 mm for 49 patients. The

recurrences detected by mammography alone were

%15 mm in 75% of the cases (24/8) compared with 50%

(24/48) of the recurrences detected by physical examination

alone or physical examination in combination with

mammography (pZ0.03).

Eighty-nine patients underwent salvage mastectomy.

Of the eight patients who underwent local excision, four

had a non-invasive recurrence. Twelve patients received

radiotherapy, of whom three following local excision.

Chemotherapy and/or hormonal treatment were given to

25 of the 98 patients with local recurrence.

Prognosis and prognostic factors

Of the 98 patients with local recurrence 21 had died.

Distant metastases were observed in 28 patients and

subsequent local recurrence or local progression occurred

in 14 patients. At 5 years after local recurrence, the actuarial

overall survival rate was 74% (95% confidence interval

[CI], 62–86), the distant recurrence-free survival rate was

69% (95% CI, 57–80) and the local control rate was 81%

(95% CI, 70–91). Of the eight patients who underwent local

excision, 50% developed a second local recurrence

compared with 11% of the 89 patients who underwent

salvage mastectomy (pZ0.004). Of the 12 patients with

non-invasive local recurrence two developed distant

metastases compared to 26 of the 85 patients with invasive

LR (pZ0.05). Among the 85 patients with invasive local
recurrence, the risk of developing distant metastases was

not significantly different between patients with a ‘true local

recurrence’ and those with a ‘new primary tumour’ (pZ
0.73). Other clinical and pathological factors in our analysis,

such as age at diagnosis of the first tumour, time interval to

local recurrence (i.e. more than 10 vs 5–10 years after BCT),

size of local recurrence, histology of the primary tumour,

mode of detection of local recurrence, or lymph node status

of the primary tumour also did not reveal to be significant

prognostic factors.

Comparing early and late local recurrences

When comparing the 98 patients with a local recurrence

more than 5 years after BCT with the 205 patients with a

local recurrence within 5 years after BCT, it appeared that

patients with an ‘early’ local recurrence were significantly

younger (median age: 48 years versus 59 years, p!0.0001),

were more likely to have diffuse recurrences (12 vs 1%,

pZ0.003) and less likely to have recurrences elsewhere in

the breast (13 vs 27%, pZ0.003). There was no significant

difference between ‘late’ and ‘early’ recurrences with

respect to the proportion of non-invasive recurrences (9 vs

12%) and the size of the recurrence at pathologic

examination (median: 15 vs 15 mm). However, the 173

patients with an early invasive local recurrence had a

significantly higher risk of developing distant metastases

than the 85 patients with a late invasive local recurrence;

the 5-year distant recurrence-free survival rates were 41%

(95% CI, 33–48) and 68% (95% CI, 56–80), respectively

(pZ0.007; Fig. 1).

Discussion

In this study, patients with a local recurrence more than 5

years after BCT had a significant better survival than

patients with an earlier recurrence. What is special about our
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study is the large number of patients with a late local

recurrence, with a mean interval to local recurrence of 9.3

years. In most other studies the number of patients with

local recurrences more than 5 years after BCT was much

smaller. The cut-off point of 5 years was based on a former

study, in which no differences in the distant disease-free

survival were found between patients with early and late

recurrences at a cut-off point of 2 or 3 years.11 In this study,

there were only 53 patients with local recurrences more than

5 years after BCT and follow-up was still short. Our finding

that patients with a local recurrence more than 5 years after

BCT have a better prognosis than patients with an

earlier local recurrence is in agreement with several other

studies.5–7 On the other hand, there are studies in which a

poorer survival is reported for patients with a local

recurrence occurring in the first 2 or 3 years after BCT.8–10

Some studies suggest that a second attempt at breast

conservation for patients with local recurrence after BCT is

feasible.12–14 In our study, local excision of the recurrence

was followed by a significantly lower local control rate than

salvage mastectomy (50 vs 89%). Therefore, we are no

advocates of local excision. The fact that patients with local

recurrence run a high risk of developing distant metastases

has urged many to advocate secondary systemic adjuvant

treatment after local treatment. In our study, the proportion

of patients receiving systemic treatment was 26%. Their

local recurrences were diagnosed in the period 1988–2003.

In a previous study of patients with early local recurrence,

the proportion receiving systemic treatment was only 4%,

but their recurrences were diagnosed in the period

1982–1993.11 The figures from these two periods indicate

that, at least in The Netherlands, there is a growing tendency

towards the use of systemic treatment in patients with local

recurrence. Still, there is currently no good evidence that

adjuvant systemic treatment is effective in patients with

local recurrence. A recent Cochrane systematic review of

three randomised controlled trials comparing systemic

therapy versus observation for women with loco-regional

recurrence following mastectomy or breast-conserving

treatment without previous or synchronous distant metas-

tases, provided insufficient evidence for an improvement in

the overall survival.15 No attempt was made to pool the

results of the studies because of the clinical heterogeneity

and the small number of randomised patients. One possible

explanation for the lack of effect of systemic treatment in

patients with local recurrence might be the large proportion

that already received adjuvant chemotherapy or hormonal

treatment on the occasion of their primary tumour.

In literature on local recurrence the distinction between

‘new primary tumours’ and ‘true recurrences’ is an

important issue. A new primary tumour is defined as a de

novo tumour descending from a different cell line than the

original breast cancer and a true recurrence is considered to

have arisen from the same clonogenic tumour cell

population as the first tumour. However, the distinction

between a true recurrence and a new primary is not always
a clear-cut case. In most studies the diagnosis ‘new primary’

was applied when the recurrence was located elsewhere in

the breast, had a different histology, or DNA flow cytometry

converted from an aneuploid primary to a diploid

recurrence.16–18

The general observation in the literature is that true

recurrences have a more aggressive behaviour and incorpor-

ate a bigger chance of developing distant metastases with

poorer prognosis than new primaries.5–10 True recurrences

tend to occur in the first years after first BCT and are located

at or near the original tumour in most cases. New primaries,

on the contrary, can occur everywhere in the breast and can

have a different histology than the first tumour. In our series

of late local recurrences, the majority still appeared within or

near the quadrant of the original tumour, indicating that

information on location alone may be insufficient to make a

reliable distinction between true recurrences and new

primaries. When integrating the information on the location

and the histology, 42% was classified as a true recurrence and

47% as a new primary tumour. However, our results indicate

that this classification is not a useful prognostic indicator

for patients with a late local recurrence. In search for

reliable distinction between new primary tumours and true

recurrences genetic techniques have been developed.19,20

Schlechter et al.20 recently described a quantitative scoring

system based on so called allele imbalance (AI) or loss of

heterozygosity (LOH), which are traceable in archival

specimens for nearly all breast cancers patients. They first

validated the system on related tumour and later compared

the unique AI/LOH fingerprints of original breast cancers

with the fingerprints of contralateral cancers, ipsilateral

cancer and cancer plus contralateral positive axillary lymph

nodes. After a clinical follow-up of more than 4 years they

concluded that their approach is a potentially valuable tool in

distinguishing new primary cancer from true recurrent

disease. Further testing with a bigger sample size is necessary

to draw conclusions about the potential prognostic and

therapeutic value of this technique.

In conclusion, patients with a local recurrence diagnosed

more than 5 years after BCT appear to have a better

prognosis than patients with a local recurrence diagnosed

within 5 years after BCT. We did not succeed in providing

reliable clinical and pathological criteria to predict individual

prognosis of patients with a late local recurrence. It is

expected that earlier detection and individualized treatment,

based on gene expression profiling, will contribute to better

treatment results in this growing patient group.
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