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Abstract

In a population-based cohort of 4694 women with invasive breast cancer, operated upon with breast conserving surgery (BCS) in
1981-1990 and followed through to 1997, we studied how this technique had been adopted into clinical practice, especially with
reference to the use of radiotherapy (RT). Our main aim was to see whether there was a drift in the risk of local recurrence and
breast cancer death over time. During the 30 151 person-years of observation in the cohort, there were 582 local recurrences, 456
breast cancer deaths and 438 deaths due to other causes. Postoperative RT was given to 70.2%, but usage increased over the period.
The women not receiving RT were mostly elderly, but also in women <70 years, 20.4% did not receive RT. The risk for local
recurrence after RT were 7.6 and 17.8% at 5 and 10 years, respectively. Without RT, more than 30% had a local recurrence at 10
years. Thus, the choice not to irradiate failed to target women at a low risk. In a multivariate Cox analysis taking tumour size,
nodal status, age at operation and RT into account, there was a trend for a higher risk of local recurrence in the later time period,
relative hazard 1.5 (95% confidence interval (CI) 1.0-2.1). Corrected survival was 93.3 and 85.2% at 5 and 10 years, respectively.
© 2001 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Breast conserving surgery (BCS) for invasive breast
cancer was introduced in Sweden in the late 1970s [1,2].
During the 1980s, the technique became the treatment
of choice for early breast cancer, especially in areas with
population-based mammographic screening. This
development was prompted by published results from
randomised clinical trials [3,4], screening trials [5—7], the
subsequent introduction of screening and clinical trials
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of BCS in Sweden [8]. The dominant surgical tradition
in Sweden has been a radical approach with clear mar-
gins, as in a formal segmental or sector resection [9].
The treatment protocols have recommended post-
operative radiotherapy (RT) as routine after BCS in all
patients outside trials.

We conducted a cohort study of women who under-
went BCS for invasive breast cancer, focusing on whe-
ther the wider adoption of the technique had led to a
shift in indications and patient management, especially
RT, that would be detrimental to the main outcomes of
local recurrence or breast cancer-corrected survival.
During a 10-year period, we identified 4694 women
operated upon with BCS for the study in four of
Sweden’s six healthcare regions.
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2. Patients and methods
2.1. Coverage

Data were collected from four of Sweden’s six
healthcare regions, covering 63.8% of the Swedish
population. The period of inclusion lasted from 1 Jan-
uary 1981 through to 31 December 1990.

2.2. Inclusion and exclusion criteria

Women who had undergone BCS aimed at radical
excision of the breast tumour were eligible. Women with
a previous cancer, distant metastases at the time of
diagnosis, undergoing a surgical procedure not aiming
at microscopic radicality, or undergoing preoperative
adjuvant treatment were excluded. Women reoperated
upon with a mastectomy due to involved margins or
node-positive disease were also excluded.

2.3. Identification of subjects

In two healthcare regions, data were collected from
regional breast cancer registers containing prospective
data about stage of disease, types of treatment and
recurrences. These breast cancer registers are updated
continuously by matching with the Swedish Cancer
Registry [10]. The validity of the Cancer Registry had
been tested previously [11] and was for this study
rechecked by applying a series of controls, selected for
the performance of a nested case—control study for a
detailed analysis of the local recurrences. In the 1355
selected controls, 2.2% of the registered breast conser-
ving operations were found to be mastectomies. To
check the regional registers, we also conducted a search
in the computerised patient administrative system (PAS)
that is mandatory for each hospital and codes admission
diagnoses and performed operations. All in- and out-
patient treatments after the primary operation were
checked if due to local recurrence. The revalidation of
the registers indicated that the number of local recur-
rences was underestimated by less than 5% (leading to
little impact on the estimated rates) and the number of
follow-up years was overestimated by at the most 2%.
As the errors were not sizeable in any specific time per-
iod, treatment group or age group, they should not
confound the results.

In the remaining two regions, which did not have
regional breast cancer registers at that time, a search
was conducted in PAS. All patients recorded as having
undergone a segmental or sector resection, a wide
excision or a partial mastectomy were considered for
inclusion and their medical records were retrieved and
read.

In the period 1981-1990, a total of 29652 women
were diagnosed with breast cancer in these four health-

care regions. During the same period, we identified 4753
patients that were eligible for this study. The medical
records of 59 patients could not be found and a total of
4694 patients were included in the study. Their dis-
tribution over the years and in relation to the total
number of women diagnosed with breast cancer is
shown in Fig. 1.

There were four randomised studies of mammo-
graphic screening going on in Sweden up until 1985.
After 1985, a population-based mammographic screen-
ing programme was successively introduced. In the nes-
ted case—control study from the cohort, 38.6% of the
controls had their tumour detected by a screening
mammography.

2.4. Surgical procedures

BCS in Sweden has been performed as a segmental or
sector resection [9] so that the tumour-bearing portion
of the breast is removed by dissection of the breast par-
enchyma in the plane of Scarpa’s fascia down to the
pectoral muscle. Excision of the fascia has been recom-
mended as part of the procedure. The skin incisions and
the choice to excise overlying skin have varied. The
great majority of centres participating in screening pro-
grammes have used wire [12] or coal dye [13] pre-
operative localisation of non-palpable tumours. All
centres have used specimen radiography to ensure com-
plete excision of such tumours.

The indications for BCS during the study period
changed over time. In the early 1980s, BCS were
mainly offered TINOMO-patients. Successively from
1985, conservative surgery became generally accepted
also for node-positive patients with tumours up to and
including 30 mm. Of the included patients with data on
histopathological tumour diameter, 1.8% had a
tumour size >30 mm.
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Fig. 1. Patients included in the study (operated upon with breast

conserving surgery (BCS)) in relation to all patients diagnosed with
breast cancer in four of Sweden’s six health care regions, by year.
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In the beginning of the observed period, it was com-
mon for a woman with an unclear tumour margin to be
offered a mastectomy. All patients undergoing mas-
tectomy on this indication were excluded from the
study. In the latter part of the period, it was more
common for patients with a unifocal, well-defined
tumour and an unclear margin to be offered a re-exci-
sion of the margins and postoperative radiotherapy;
such patients were included in this study.

The routine for axillary dissection has been to dissect
levels I and II [14] through a separate incision unless the
primary breast tumour was situated high up in the axil-
lary tail. The standard procedure has been to dissect
from the axillary vein down to the axillary tail of the
breast parenchyma, clearing all the tissue from the
thoracic wall down to the latissimus dorsi.

During the 1980s, the treatment protocols recom-
mended axillary dissection for all patients with an inva-
sive breast cancer, but they did not stipulate a specific
number of nodes to be investigated. The introduction of
mammographic screening and adjuvant treatment pro-
grammes from 1985 onwards successively heightened
the awareness of the importance of an adequate axillary
dissection for proper tumour staging. Early in the per-
iod, some patients with axillary lymph node metastases
were reoperated upon with mastectomy; such patients
were excluded from this study.

2.5. Radiotherapy

According to treatment protocols, radiotherapy was
recommended as the standard treatment after BCS. Yet,
at two hospitals participating in this study, generally,
patients were not recommended radiotherapy during the
major part of the observed period. All centres that used
radiotherapy delivered two tangential fields in 25-29
fractions of 2 Gy up to a total dose of 50-58 Gy, spread
over a total treatment period of 33-39 days. For node-
positive patients, the target volume included residual
breast, axillary, supraclavicular and infraclavicular
nodes. The target volume included only residual breast
for node-negative patients. Boost has generally not been
used in Sweden.

2.6. Adjuvant systemic therapy

Adjuvant systemic therapy was seldom used before
1985. After 1985, the larger central hospitals generally
began to use CMF (cyclophosphamide, methotrexate
and S5-fluorouracil) for premenopausal women with
node-positive disease. From 1985 and at full scale from
about 1987, adjuvant tamoxifen therapy has been used
for postmenopausal women in International Union
Against Cancer (UICC) stage II; during these initial
years of tamoxifen use, oestrogen receptor status did
not generally guide treatment recommendations.

2.7. Endpoints

The healthcare regions participating in this study had
similar routines for follow-up. In the first 2 years,
patients were seen three to four times a year, thereafter
every 6 months up to 5 years. Yearly mammography
was recommended. After 5 years, the routines varied,
but especially at the beginning of the period, patients
were recommended annual mammography up to 10
years after operation. Since the introduction of screen-
ing, all patients have been strongly recommended to
comply with the screening programme after their hos-
pital-based check-ups had ended. Most patients have
also been referred to their general practitioner for fur-
ther clinical examinations after 5 years.

The date was recorded of the first report of a mor-
phologically-verified local recurrence, axillary recurrence,
contralateral breast cancer, clinically- or morphologically-
verified distant recurrence, or death. The date of each
woman’s latest clinical examination was also recorded.

Local recurrence was defined as the appearance of
any new breast tumour, invasive or cancer in situ, in the
operated breast parenchyma or in the overlying skin, prior
to or at the same time as distant metastases. Recurrence
in the axilla was recorded separately. Recurrence in the
supraclavicular nodes was classified as distant metas-
tases. A clinically- or morphologically-verified distant
recurrence or death in breast cancer not preceded by
relapse were defined as events in distant disease-free
survival. Thus, also patients with previous local recur-
rences were still eligible as contributors to these analyses.

Breast cancer as an underlying or contributory cause
of death was considered to be an event in the analysis of
corrected survival. Data concerning cause of death were
collected from the medical record. If cause of death
were given with uncertainty, or not given in the medical
record, it was checked by matching with the National
Causes of Death Register. Swedish law requires that
cause of death always get reported to the National
Causes of Death Register. The cause of death was
determined in a way that has been tested in a review of
Swedish mammography trials and found accurate [15].
Patients could be followed through to 1997, which gave
a median follow-up time of 6 years (range: 0-16.8 years)
and a total of 30 151 follow-up years in the cohort.

2.8. Covariates

This study focuses primarily on the calendar period of
operation, patient’s age, and whether radiotherapy was
given or not. Axillary nodal status and histopathologi-
cal tumour diameter (if more than one tumour, the dia-
meter of the largest tumour was used) were also
recorded. All details of the treatment protocol were
obtained for 3890 patients. Data on histopathological
tumour diameter were lacking for 194 patients. In one
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of the regions where data were collected from regional
breast cancer registers, the use of radiotherapy had not
been registered for part of the observed period; infor-
mation about radiotherapy or not was therefore lacking
in 804 patients.

2.9. Statistical analysis

The calendar period of operation was divided into five
strata; the early strata covered up to 3 years because the
frequency of these operations was comparatively low in
the beginning of the 1980s. The probability of remaining
free from local recurrence or distant metastases and the
overall and corrected survival probabilities were esti-
mated with the life-table method. The 5- and 10-year
results are given together with the standard error of a
life-table estimate. The differences between survival
curves were tested with a log rank test [16]. The simpler
stratified analysis clearly showed that comparisons
between time periods may be subject to various con-
founding factors. In an attempt to study the joint effect
of the different variables and at least partially decon-
found the comparisons of time periods, Cox proportional
hazards models were computed and relative hazards
with 95% confidence intervals (CI) were estimated.

3. Results

3.1. Indications for operation and use of radiotherapy
Mean tumour size and the proportion of node-posi-

tive patients increased modestly over the studied period,

indicating some successive broadening in the indications

for BCS i.e. a greater mean T-size was allowed and

Table 1
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more node-positive patients (Table 1). Looking at age
groups, the distribution of tumour diameter and nodal
status also indicates a broadening in the criteria for
offering BCS to the youngest patients. On average,
patients 80 years of age or over had been offered BCS
for larger tumours. Mean age at the primary operation
was 58.5 years (S.D.=13.1), and remained constant
during the observed period. The use of BCS increased
successively in all age groups, but the proportions of
women <50 years and >70 years were higher in the
earlier years. The proportion of patients with unknown
axillary status decreased over time from approximately
15-8%. Axillary dissection was avoided most often in
patients over 70 years of age. The overall proportion of
patients treated with postoperative radiotherapy was
70.2%. The patients who did not receive radiotherapy
were mainly elderly, but as much as 20.4% (628/3077)
of the women <70 years of age were not given post-
operative irradiation.

3.2. Local recurrences

During the follow-up period, 582 patients out of 4694
(12.4%) developed a local recurrence. The overall risk
of local recurrence was 9.2% at 5 years and 21.1% at 10
years. Nearly 50% of the local recurrences (253/556
with complete data of radiotherapy) were recruited
from the women not treated with radiotherapy in con-
junction with the primary tumour. There was no clear
time trend in the probability of remaining free from
local recurrence (Table 2). Younger patients had a
higher risk of local recurrence. The probability of local
recurrence was markedly lower after radiotherapy, but
the risk was still as much as 7.6% at 5 years and 17.8%
at 10 years. Of the patients without radiotherapy, more

Characteristics of the 4694 patients operated upon with breast conserving surgery for invasive breast cancer in the time period of 1981-1990

Number Mean Proportion Proportion Proportion of Proportion of pats Proportion of pats
T-size* (mm) of N+ (%) of N? (%) RT+" (%) <50 years (%) > 170 years (%)
Time period
<1983 565 12.9 10.4 14.7 68.2 30.8 20.7
1984-1986 1077 13.8 13.9 10.7 62.6 30.1 18.6
1987-1988 1339 14.0 16.1 9.3 69.4 29.0 17.8
1989 791 14.7 17.4 7.7 77.0 25.9 17.3
1990 922 14.1 18.0 7.7 75.9 24.2 14.5
Total 4694 14.0 15.5 9.7 70.2 28.0 17.6
Age group (years)
<40 312 15.0 22.8 22 84.2
4049 1002 14.4 17.3 4.6 84.9
50-59 1118 13.8 17.2 4.9 81.3
60-69 1327 13.0 134 5.4 73.5
70-79 699 13.8 11.9 18.4 434
>80 236 17.8 13.6 62.3 6.8
Total 4694 14.0 15.5 9.7 70.2

N+, node-positive; RT +, given radiotherapy; pats, patients; N?, unknown axillary status.

2 Based on 4500 patients.
> Based on 3890 patients.
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than 30% had experienced a local recurrence at 10
years. Those with positive lymph nodes tended to do
worse at 10 years (Table 2).

3.3. Distant disease-free survival

Distant metastatic disease developed in 588 of the
4694 women (12.5%). At 5 and 10 years, the estimated
survival-free from distant recurrences was 90.6 and
81.6%. Patients who had experienced a local recurrence
had a higher risk of distant metastases than those with-
out a local recurrence (68.7% estimated survival-free
compared with 84.3% at 10 years).

3.4. Corrected and overall survival

During the study period, 894 patients died. Breast
cancer was responsible for 51.0% (456 patients) of all
deaths. The life-table estimates for corrected survival in
the whole cohort were 93.3 and 85.2% at 5 and 10 years,
respectively. The corresponding figures for overall sur-
vival were 87.6 and 72.0% at 5 and 10 years, respec-
tively. Life-table analysis showed no time trend in the
risk of breast-cancer specific mortality (Table 3). The
risk of breast cancer death was highest among the
youngest and the oldest patients. The probability of
death from breast cancer was markedly higher in
patients who experienced a local recurrence.

Table 2
Life-table estimates with standard errors of the mean (SEM) showing

For overall survival, the results were somewhat worse
in the first time period, 84.6% at 5 years compared with
88.0% when the operation was performed in 1990.
Radiotherapy was associated with higher survival fig-
ures at 10 years. Overall survival was 78.5% when
radiotherapy was given and 57.7% for the non-irra-
diated, but this estimate is influenced by the selection of
whom to irradiate, as is clearly depicted in Table 1.

3.5. Cox proportional hazards analysis

As expected from the distribution of covariates, clear
differences were found between the univariate and the
multivariate analysis and we have thus chosen to pre-
sent data from the multivariate models (Tables 4 and 5).
In the analysis of time periods and local recurrence
(Table 4), there was a definite trend for results to be
somewhat worse in the later period, relative hazard
(RH) 1.5 (1.0-2.1) for 1990 versus 1981-1983. This time
trend also applied to corrected survival (Table 5). For
the age groups, the multivariate model showed a
diminishing risk of local recurrence with increasing age.
In the estimates of corrected survival, women under 40
years of age did worse than other age groups. A

Table 3

Life-table estimates with standard errors of the mean (SEM) showing
probability of corrected survival in a cohort of 4694 patients operated
upon with breast conserving surgery (BCS) for invasive breast cancer
in the time period of 1981-1990

probability of remaining free from local recurrence in a cohort of 4694 5 years 10 years
patients operated upon with breast conserving surgery (BCS) for
invasive breast cancer in the time period of 1981-1990 % SEM Y% SEM
5 years 10 years Time period
<1983 93.9 1.0 87.8 1.5
% SEM % SEM 1984-1986 93.5 0.8 85.1 1.4
. . 1987-1988 93.4 0.7 82.2 34
Time period 1989 931 10 B B
<1983 92.6 1.2 87.0 1.6 1990 91.9 12 B _
1984-1986 89.8 1.0 81.0 1.5 ' '
1987-1988 89.9 0.9 65.6 5.0 Age group
1989 91.3 1.1 - - <40 87.5 2.0 75.0 3.2
1990 91.6 1.2 - - 4049 91.7 0.9 85.8 1.5
Age group (years) 50-59 94.2 0.7 87.9 1.4
60-69 95.3 0.6 87.0 1.5
<40 84.0 22 75.8 3.1
70-79 93.8 1.0 80.8 3.1
4049 88.3 1.1 74.2 2.1 =80 90.0 24 Q43 40
50-59 92.6 0.8 83.0 1.7 - ’ ’ ’ ’
60-69 923 0.8 82.4 1.7 Radiotherapy
70-79 92.2 1.1 79.8 3.2 Yes 93.4 0.5 85.4 1.0
>80 90.3 2.3 77.8 6.4 No 92.4 0.8 83.2 1.8
Radiotherapy Lgll (lymphoglandulae)
Yes 92.4 0.5 82.2 1.2 N? 92.5 1.4 85.5 2.7
No 81.6 1.2 67.2 22 N-— 95.2 0.4 88.9 0.8
Lgll (lymphoglandulae) N+ 844 14 64.8 32
N? 90.3 1.6 80.0 3.2 Local recurrence
N-— 91.2 0.5 80.9 1.0 Yes 89.0 1.3 75.4 2.4
N+ 89.5 1.2 72.4 3.4 No 94.0 0.4 87.2 0.8

N—, node-negative; N+, node positive; N?, unknown axillary status.

N—, node-negative; N +, node positive; N?, unknown axillary status.
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comparison between women receiving RT and those
who did not revealed that radiotherapy had a clearly
protective effect on the risk of local recurrence. The
analysis of RT also showed statistically significant
effects on overall survival [RH 0.7 (0.6-0.8)] but not on
corrected survival. Nodal status and tumour size were
of importance for corrected survival. Nodal status did
not affect the risk of local recurrence, whereas risk of
local recurrence tended to rise with increasing tumour
size. Local recurrence was associated with an increased
risk of distant disease [RH 1.8 (1.5-2.2)] and of death by
breast cancer [RH 1.9 (1.5-2.4)].

4. Discussion

It was surprising that nearly 30% of the patients had
not received adjuvant radiotherapy. The non-irradiated
patients in a randomised study [8] were only approxi-
mately one sixth of this group. During the 1980s, it was

Table 4

Relative hazards (RH) with 95% confidence intervals (CI) from a
multivariate Cox proportional hazards analysis of prognostic factors
for local recurrence in 3890* women operated upon with breast con-
serving surgery (BCS) for invasive breast cancer in the time period
1981-1990

Local recurrence
RH (95% CI)

Time period

<1983 1.0
1984-1986 1.2 (0.9-1.6)
1987-1988 1.4 (1.1-1.9)
1989 1.5 (1.0-2.1)
1990 1.5 (1.0-2.1)
Age group
<40 2.2 (1.6-3.0)
4049 1.7 (1.4-2.2)
50-59 1.0
6069 0.8 (0.6-1.0)
70-79 0.6 (0.5-0.8)
>80 0.6 (0.4-1.0)
Radiotherapy
Yes 0.3 (0.3-0.4)
No 1.0
Lgll (lymphoglandulae)
N? 0.9 (0.7-1.3)
N-— 1.0
NI1-3+ 1.2 (1.0-1.6)
N>3+ 1.1 (0.6-2.1)
T-size (mm)
1-10 0.8 (0.7-1.0)
11-20 1.0
21-30 1.0 (0.8-1.4)
>30 1.3 (0.7-2.3)

widely accepted that postoperative RT should become
routine after BCS. The notion that a higher age implied
a lower risk of ipsilateral breast recurrence was not
widely publicised or discussed. The treatment recom-
mendations did not exclude women over 70 years of age
for RT.

Overview studies of RT after BCS have shown limited
impact on survival after breast cancer [17] — especially
in patient groups where a majority has stage I disease.
Two recent studies of RT after mastectomy have shown
that irradiation significantly reduces locoregional recur-
rences and improves overall survival [18,19]. We noticed
quite low overall survival estimates for those not
receiving radiotherapy. When we corrected for age and
tumour size, the difference between the irradiated and
non-irradiated diminished, possibly due to deconfounding
of some selection criteria for RT. In this non-randomised

Table 5

Relative hazards (RH) with 95% confidence intervals (CI) from a
multivariate Cox proportional hazards analysis of prognostic factors
for corrected survival in 3890 patients operated upon with breast
conserving surgery (BCS) for invasive breast cancer in the time period
of 1981-1990

Corrected survival
RH (95% CI)

Time period

<1983 1.0
1984-1986 0.9 (0.7-1.2)
19871988 1.0 (0.7-1.4)
1989 1.1 (0.7-1.6)
1990 1.3 (0.8-1.9)
Age group (years)
<40 1.9 (1.3-2.7)
40-49 1.3 (0.9-1.7)
50-59 1.0
60-69 1.0 (0.7-1.3)
70-79 1.2 (0.9-1.8)
>80 1.2 (0.7-2.1)
Radiotherapy
Yes 0.9 (0.7-1.2)
No 1.0
Lgll (lymphoglandulae)
N? 1.2 (0.8-1.8)
N-— 1.0
NI-3+ 2.5(2.0-3.2)
N>3+ 5.2 (3.6-7.6)
T-size (mm)
1-10 0.6 (0.4-0.8)
11-20 1.0
21-30 1.9 (1.5-2.5)
>3(0 2.7 (1.7-4.3)
Local recurrence
Yes 1.9 (1.5-2.4)
No 1.0

N—, node-negative; N+, node positive; N?, unknown axillary status;
N1-3+, 1-3 nodes positive; N> 3+, >3 nodes positive.
2 Data about radiotherapy were lacking for 804 patients.

N—, node-negative; N+, node positive; N?, unknown axillary status;
N1-3+, 1-3 nodes positive; N> 3+, >3 nodes positive.
2 Data about radiotherapy were lacking for 804 patients.
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setting, where indications for RT were not prospectively
controlled, it is impossible to draw valid conclusions
about its impact on survival.

Irrespective of the impact on survival, one wonders if
RT would not have saved many of the non-irradiated
patients from local recurrences without involving sub-
stantial side-effects. Inadequate selection mechanisms
have also been observed in patients in a North Amer-
ican series [20]. A recently published study on the
appropriateness of primary therapy for early-stage
breast cancer based on data from the US National
Cancer Institute showed a drop in appropriate treat-
ment associated with increased use of BCS [21]. Omis-
sion of RT, axillary dissection or both, increased from
10% in 1989 to 19% at the end of 1995. Our study has
shown non-protocol treatment (one or many of the
variables omission of radiotherapy, axillary dissection
or a tumour size >30 mm) of 32% in the observed
period, but in contrast to the US study, a successively
increasing compliance with the treatment protocols.

In the multivariate models, the risk of local recurrence
was higher in the later time period. The multivariate
analysis controlled for period-based differences in the
distributions by age, tumour size, lymph nodes and use
of RT. Deconfounding may not be complete for lymph
node status, since diagnostic work-up of the axilla may
have been more sensitive in the later part of the 1980s.
However, lymph node status does not seem to be a
major risk factor for local recurrence and should not
decisively disturb the trend for local recurrence. Patients
with positive margins were reoperated upon with mas-
tectomy in the beginning of the period, and more often
with a re-excision in the later years. This is an example
of the broadening in the indications for conservative
surgery, but it can not solely be the explanation of the
worsening results since these women were few. The time
period as a variable otherwise reflects a complex under-
lying pattern of changing indications for surgery and
adjuvant therapy, increasing sub-specialisation in surgery,
the introduction of screening, increased quality of clinical
mammography and the successive introduction of breast
clinics with a multidisciplinary approach to breast cancer
treatment ensuring that more and more patients receive
proper management. Thus, we postulate that the multi-
variate model’s trend for the local recurrence rate reflects
these other factors. Our results rule out any greatly
increased risk from a considerably more widespread use
of BCT. However, the relative hazard of 1.5 does imply
an excess risk of approximately 3.5%, given that the
baseline risk at 1981-1983 was 7% at 5 years. This
excess is clinically relevant. Wider indications for BCT
and the omission of RT seem to outweigh the possible
benefit of other changes in management over time.

It was discouraging to discover a 10-year estimate of
local recurrences of 17.8% even when RT had been
used. A risk of less than 1% per year has been stipulated

as an important quality criteria [22]. Iscoe and collea-
gues [23] showed that ipsilateral breast relapses are
more common in routine treatment compared with trial
series; which our results underline. In our study by Lil-
jegren and colleagues [24] where more strict selection
criteria were used (i.e. women with unifocal tumours
visible on mammography operated with a standardised
sector resection, level I-II axillary dissection and peri-
operative X-ray of the specimen), a lower risk of local
recurrence was observed.

The analysis of risks by age group showed the expec-
ted pattern as regards both local and distant recurrences
and breast cancer death [25-29].

Our study indicates that the patients with local recur-
rence may be those who have a more aggressive breast
cancer disease. However, since those not irradiated are a
selected group and accounted for approximately 50% of
those with local recurrences, the difference in survival
between those with and without a local recurrence,
respectively, may be partially confounded.

In summary, our results point to several problems of
general interest in breast cancer treatment: even when
controlled for tumour stage and age, in spite of the
increasing compliance with treatment protocols, results
tended to become worse when BCS was adopted more
widely. The quality expected from randomised trials was
not achieved. The reasons for this need to be further
studied, since the underlying factors may include char-
acteristics of the decision and management process,
which can be influenced. The proportion of women who
were not irradiated was surprisingly high, especially
among those over 70 years of age. It was not unexpected
that those who were not irradiated were selected on the
basis of comorbidity, for example, but the selection
process failed to target a group with a low risk of local
recurrence. Any decision not to irradiate must be
rationally based on knowledge about the risk factors for
local recurrence and such strategies are now incorpo-
rated into the Swedish treatment recommendations. Our
data once more corroborate the notion that a local
recurrence is associated with a high risk to develop distant
disease, either due to a generally more aggressive disease
or to a dissemination from the local recurrence itself.
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