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Abstract

Th e aim  of th is stu dy w as to evalu ate progn ostic factors for isolated  loco-region al recu rren ce in

patien ts treated  for invasive stage I or II breast can cer. Th e stu dy popu lation  com prised  3602

w om en  w h o h ad  u n dergon e prim ary su rgery for early stage breast can cer, w h o w ere en rolled  in

Eu ropean  Organ isation  for Research  an d  Treatm en t of Can cer (EORTC) trials 10801, 10854, or 10902,

by breast con servation  (55% ) an d  m astectom y (45% ). Th e m edian  follow -u p  tim e varied  from  5.3

(ran ge: 0.6–9.5) to 11.9 years (ran ge: 0.6–17.4). Main  ou tcom e w as th e occu rren ce of isolated  loco-

region al recu rren ce. Th e resu lts of m u ltivariate an alysis sh ow ed  th at you n ger age an d  breast

con servation  w ere risk factors for isolated  loco-region al recu rren ce (breast can cer u n der 35 years

of age versu s over 50 years of age: h azard  ratio 2.80 (95%  CI 1.41–5.60)); breast can cer age 35–50

years versu s over 50 years: h azard  ratio 1.72 (95%  CI 1.17–2.54); breast con servation  (h azard  ratio:

1.82 (95%  CI 1.17–2.86)). After perioperative ch em oth erapy, less isolated  loco-region al recu rren ces

w ere observed  (h azard  ratio 0.63 (95%  CI 0.44–0.91)). No sign ifican t in teraction  effects w ere

observed . It is con clu ded  th at you n g age an d  breast con servin g th erapy are both  in depen den t

predictors for isolated  loco-region al recu rren ce. As an  isolated  loco-region al recu rren ce is a

poten tially cu rable con dition , w om en  treated  w ith  breast con servation  or diagn osed  w ith  breast

can cer at a you n g age sh ou ld  be m on itored  closely to detect local recu rren ce at an  early stage.

Introduction

Loco-region al recu rren ce of breast can cer is of con cern  in  breast can cer treatm en t, as

it is a w ell-establish ed  in depen den t risk factor for distan t m etastases an d  death  [1,2].

Many stu dies h ave looked  for factors associated  w ith  th e in creased  risk of loco-

region al recu rren ce [3]. A w ell-kn ow n  risk factor is breast con servin g su rgery, bein g

associated  w ith  a h igh er risk of loco-region al recu rren ce, com pared  w ith  m astectom y

[4–8].

Risk factors for local recu rren ce frequ en tly reported  in  patien ts treated  w ith  breast

con servin g th erapy are: positive m argin  statu s, exten sive in tradu ctal com pon en t an d

you n g age of diagn osis of prim ary tu m ou r [3, 9–12]. Risk factors com m on ly reported

for loco-region al recu rren ce in  patien ts treated  prim arily w ith  m astectom y are

h istological grade, an d  exten sive axillary n ode involvem en t [13,14]. W e stu died  risk

factors at prim ary diagn osis of early breast can cer associated  w ith  isolated  loco-

region al recu rren ce an d  oth er recu rren ces, in clu din g distan t m etastases or death

irrespective of prim ary treatm en t. W e focu sed  on  isolated  loco-region al recu rren ces,

becau se th ese recu rren ces are n ot associated  w ith  distan t m etastases an d  are, in

prin ciple, cu rable, To do th is, w e re-an alysed  th e data of 3602 patien ts w ith  early stage

breast can cer su rgically treated  an d  recru ited  in  th ree Eu ropean  Organ ization  for

Research  an d  Treatm en t of Can cer (EORTC) trials (stu dies 10801, 10854 an d  10902).

W ith in  all th ree stu dies, patien ts w ere treated  w ith  m astectom y or w ith  breast

con servin g th erapy, w h ich  allow ed  u s to stu dy progn ostic factors in  relation  to

prim ary treatm en t.

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy
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Patients and methods

Selection of trials and patients

Patients were selected from trials that randomised early stage breast cancer patients.

EORTC has conducted several large randomised phase III trials concerning the

optimal management of breast cancer in patients with stage I or II breast cancer.

A total of 4395 breast cancer patients have been enrolled for these trials; EORTC trials

10801, 10854 and 10902. Patients treated with pre-operative chemotherapy (n = 377),

those not eligible for the study (due to false inclusion or severe protocol violation,

n = 88), those with stage III breast cancer (n = 238) and those without full information

on all co-variates (n = 90) were excluded from the analysis. A summary of the 3602

included patients is given in Table 1. For a short summary of the outcomes, the

median overall follow-up times, and the median follow-up times to first event, see

Table 2. A brief description of these trials follows.

EORTC trial 10801 (1980–1986)was conducted in order to assess the safety of breast

conserving treatment. In this trial, patients were randomised between breast

conserving surgery combined with radiotherapy, and modified radical mastectomy.

Six cycles of adjuvant chemotherapy with cyclophosphamide (100 mg/m2) given orally

on days 1–14, methotrexate (40 mg/m2) given intravenously on days 1 and 8, and 

5-fluorouracil (600 mg/m2) given intravenously on days 1 and 8, were indicated for all

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy

Table 1: Characteristics of the patients (3,602) included in this analysis per study and 

total; n (% )
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patients under the age of 55 years with positive nodes. No information was collected

on hormonal therapy. In this study, 902 patients were randomised [5,15,16].

EORTC trial 10854 (1986–1991) considered the question of whether one course of

perioperative chemotherapy given directly after surgery yields better results in terms

of treatment outcome than surgery alone. Perioperative chemotherapy consisted of

one single course of doxorubicin (50 mg/m2), 5-fluorouracil (600 mg/m2) and

cyclophosphamide (600 mg/m2) (FAC), administered intravenously within 36 h after

surgery. It was recommended that axillary lymph node-positive pre-menopausal

patients in the perioperative chemotherapy group received an extra five cycles of

cyclophosphamide, methotrexate and 5-fluorouracil (CMF). The advice for node-

positive patients, younger than 50 years, who did not receive perioperative

chemotherapy, was one conventional course of FAC followed by five cycles of CMF

after surgery. Patients were stratified for breast conserving therapy and modified

radical mastectomy. Prolonged adjuvant systemic treatment was left to the discretion

of the local investigators. A total of 2795 patients were included in this trial [17–19].

EORTC trial 10902 (1991–1999) was set up to determine the value of pre-operative

chemotherapy. Patients were randomized to receive four cycles of chemotherapy

either before or after surgery. Chemotherapy consisted of four cycles of 5-fluorouracil

(600 mg/m2), epirubicin (60 mg/m2) and cyclophosphamide (600 mg/m2) (FEC)

administered intravenously, at 3-weekly intervals. In the pre-operative chemotherapy

group, surgical therapy followed within 4 weeks of the fourth course of chemotherapy.

In the postoperative chemotherapy group, the first cycle was given within 36 h after

surgery. A total of 698 patients were randomised [20].

Assessments and statistical methods

Endpoints for this study were: (i) isolated loco-regional recurrences, (ii) all other

events, including distant metastases or death. Non-isolated loco-regional recurrences

were considered as distant metastases. A loco-regional recurrence was defined as any

recurrence in the ipsilateral breast, axilla or chest wall. A loco-regional recurrence

was considered isolated if for a period of 2 years after the loco-regional recurrence

occurred, no distant metastasis or death was observed. A loco-regional recurrence

was considered non-isolated if distant metastasis was observed before, or

concomitantly with, or within a period of 2 years after the occurrence of the loco-

regional recurrence. In the database we could not discern breast cancer specific death

from other causes of death, so all causes of death were considered as one group. The

following characteristics were considered: tumour size (62 cm, 2–5 cm), axillary nodal

status positivity (no, yes), oestrogen receptor positive (yes, no), age at diagnosis (635,

36–50, >50 years), surgical therapy (mastectomy, breast conserving therapy), margins

free (yes, no), perioperative chemotherapy (yes, no), adjuvant chemotherapy (yes, no),

adjuvant radiotherapy (yes, no) and tamoxifen (yes, no) (see Table 1). The values for all

characteristics were based on clinical observations. Survival time was defined as the

time between randomisation and the occurrence of the first events (loco-regional

recurrence, distant metastasis or death from any cause) or last date of follow-up.

Multivariate Cox proportional-hazard regression models were used to estimate

hazard ratios with their 95% confidence intervals (CIs). All tests were two-sided. To

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy
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test the assumption of proportional hazards, an interaction term of a prognostic

variable and a time-dependent covariate was added [21]. To control for unmeasured

possible differences in study populations, we added study as a factor in the

multivariate Cox regression analysis. Two years disease-free follow-up was taken as

cut-off for an isolated loco-regional recurrence because the incidence of metastases

lowers after that [22]. Because this point is not clear-cut, in a sensitivity analysis we

varied this cut-off point between 3 months, 1 year and 5 years.

Results

In all, 55% of the patients underwent breast conserving therapy (Table 1). An isolated

loco-regional recurrence without distant metastasis or death within 2 years of follow-up

was observed in 172 (4.8%) of the patients (Table 2). Another event (a distant metastasis

or death) occurred in 1182 (32.8%) of the patients. A total of 55 (32%) of the isolated loco-

regional recurrences were seen in patients treated with mastectomy, and 117 (68%) were

seen in patients treated with breast conserving therapy (data not in table).

From the multivariate Cox regression analyses (Table 3) it appeared that significant

risk factors for isolated loco-regional recurrence were: younger age at diagnosis of

breast cancer, breast conserving therapy and no perioperative chemotherapy. Risk for

isolated loco-regional recurrence for women under 35 years of age was compared

with over 50 years of age: hazard ratio 2.34 (1.30–4.24); 35–50 years: hazard ratio 1.60

(1.14–2.25). Risk for loco-regional recurrence for breast conserving therapy compared

with mastectomy: hazard ratio 1.82 (1.17–2.86). Less frequent isolated loco-regional

recurrences were observed after perioperative chemotherapy (hazard ratio 0.63

(0.44–0.91)).

In a model predicting loco-regional recurrence including age at diagnosis, surgical

therapy and an interaction effect between these two, no statistically significant

effects other than already reported, were observed (results not presented). In the

multivariate Cox regression analyses more distant metastases and deaths were

observed in very young patients (under 30 years of age, hazard ratio: 1.55 (1.20–2.00));

in patients with larger tumour size (hazard ratio 1.56 (1.35–1.80)); and in patients with

positive nodal status (hazard ratio 2.12 (1.81–2.47)). In patients treated with adjuvant

chemotherapy less distant metastases or deaths were also observed (hazard ratio 0.66

(0.54–0.79)).

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy

Table 2: Follow-up and first events for the patients included in this analysis per study and total
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Subsequently the definition of an isolated loco-regional recurrence was varied: 

(a loco-regional recurrence was considered isolated if for a period of 3 months, 1 year

and 5 years (instead of 2 years) after the loco-regional recurrence occurred, no distant

metastasis or death was observed). It was found that a less restrictive definition 

(a shorter timeframe without any event after loco-regional recurrence was observed)

reduced the prognostic effects of age and perioperative chemotherapy; meanwhile, it

enhanced the prognostic effects of surgical therapy and adjuvant radiotherapy (see

Table 4). A more restrictive definition (a longer time-frame after loco-regional

recurrence without any event was observed) enhanced the prognostic effects of age

and perioperative chemotherapy. Due to smaller numbers of patients, the confidence

intervals are wider. With regard to distant metastasis, death, or non-isolated loco-

regional recurrences, the hazards were not influenced, mainly due to the fact that the

relative change in number was very small (results not presented).

Discussion

The major risk factor for an isolated loco-

regional recurrence in this analysis was

younger age as well as breast

conservation (breast cancer under 35

years of age: hazard ratio 2.80 (1.41–5.60));

breast cancer between 35 and 50 years of

age: hazard ratio 1.72 (1.17–2.54); breast

conservation (hazard ratio: 1.82

(1.17–2.86)). No significant interaction

effects between these two variables were

observed. After perioperative

chemotherapy, less isolated loco-regional

recurrences were observed (hazard ratio

0.63 (0.44–0.91)), which has been

published earlier [20]. Prognostic factors

for distant metastases or deaths were

larger tumour size (hazard ratio 1.56

(1.35–1.80)), positive nodal status (hazard

ratio 2.12 (1.81–2.47)), and breast cancer

under 35 years (hazard ratio 1.55

(1.20–2.00)). After adjuvant chemotherapy

less distant metastases or death were

observed (hazard ratio 0.66 (0.54–0.79)).

No significant interaction effects were

observed. Young age (breast cancer

diagnosed before 35 years) was a

predictor for isolated loco-regional

recurrence as well for other recurrences.

Young age is generally accepted as being

a prognostic factor for worse loco-

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy

Table 3: M ultivariate analyses of all patients

related to outcomes (first events) (H azard

Ratio’s and 95% C.I.)
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regional control in breast cancer [3,9–12]. However, it has been reported that this is

not the case for radical mastectomy [14]. Although the absolute number of isolated

loco-regional recurrences was higher after breast conserving therapy than after

mastectomy in our series, the effect of young age on the occurrence of isolated loco-

regional recurrences was not different in patients treated with breast conserving

therapy or mastectomy. Arriagada and colleagues found the same negative effect of

young age as we did on loco-regional control irrespective of the type of surgery [14].

Other reported risk factors for local recurrences in patients treated with breast

conserving therapy are positive margin status and extensive intraductal component

[3,9–12]. Because these measurements were not consistently assessed in the included

studies, they could not be studied. Risk factors reported for loco-regional recurrences

in patients primarily treated with mastectomy are histological grade, and extensive

axillary node involvement (10 nodes or more) [13,14]. We could not confirm these

findings in our study, which might be explained by the more restricted definition of

loco-regional recurrences we used (i.e., not followed by distant metastases within 

2 years of follow-up). The impact of loco-regional recurrences on overall survival has

not been demonstrated in trials which randomised between breast conserving

therapy and mastectomy [13,23,24]. This means that some loco-regional recurrences

are potentially curable, as they are not followed by further distant spread of the

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy

Table 4: Results of sensitivity analysis; characteristics of all patients related to isolated 

loco-regional recurrences (multivariate, Hazard Ratio’s and 95% C.I.)
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disease. Whether adjuvant chemotherapy is effective in these women is the subject of

a randomized trial of the National Cancer Institute and the Breast International

Group [25].

As outlined earlier, more loco-regional recurrences were observed after breast

conserving therapy. It can be expected that, due to improvement in patient selection

and treatment techniques, the differences will decrease between breast conserving

therapy and mastectomy, with regard to the occurrence of loco-regional recurrences

after breast conserving therapy [26]. This is also in accordance with the results of the

EORTC trial that randomised between a conventional therapeutic regimen and an

extra boost to the tumour bed after breast conserving surgery [27]. Local control was

significantly improved by adding a radiation boost for patients with breast

conservation.

This analysis shows that young age and breast conserving therapy are both

independent predictors for isolated loco-regional recurrences. To reach optimal local

control, young women and patients treated with breast conserving therapy should be

monitored closely to detect local breast cancer recurrences at an early stage.

Isolated loco-regional recurrence of breast cancer is more common in young patients and following breast conserving therapy
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