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Background: The aim of this study was to investigate outcome of treatment in patients over 80 years of
age with early breast cancer at the time of the diagnosis with special interest in surgical treatment.
Materials and methods: Breast cancer patients older than 80 years of age, treated at the Breast Surgery
Unit of Helsinki University Hospital in 2005e2010 were identiﬁed from electronic patient records. Patients were followed-up until the end of 2014. Patient and tumour characteristics, recurrences, comorbidities and reasons for omission of surgery were collected from electronic patient records. Survival data was obtained from Finnish Cancer Registry.
Results: 446 patients were eligible for the study: 401 (90%) received surgery. The median follow-up time
was 52 months. In the entire study population, local and regional recurrences/disease progression were
diagnosed in 16 (3.6%) and 6 (1.3%) patients, respectively. The ﬁve-year overall survival was 50.6% in the
surgical treatment and only 15.2% in non-surgical treatment group, p < 0.001. Also, the ﬁve-year breast
cancer speciﬁc survival was signiﬁcantly better in the patients with surgery, 82.0%, but 56.0% in the
patients without surgery, p < 0.001. There was no mortality related to the surgery, but 122 (30%) patients
died within three years from surgery.
Conclusion: Surgical treatment rate was high. OS and BCSS were better in surgically treated elderly
patients. Local and regional disease control was excellent, probably due to high rate of surgical treatment.
Surgical treatment also seemed safe in this elderly patient population. However, surgical overtreatment
was obvious in some patients.
© 2019 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical
Oncology. All rights reserved.
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Introduction
The number of elderly breast cancer patients in clinical practice
increases due to aging of the population in developed countries [1].
The incidence of breast cancer in the elderly patients in Finland is
high: under a ﬁve-year period from 2011 to 2015 the incidence was
221 per 100 000 women in age group 80e85 years and 247 per
100 000 in age group 85 years and older. Altogether 3179 women
aged 80 years or older were diagnosed with primary breast cancer
in Finland between 2011 and 2015 (Finnish Cancer Registry
(cancerregistry.ﬁ)).
Treatment guidelines are less often followed in elderly breast
cancer patients [2e6]. Also, treatment strategies of early breast
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cancer vary markedly both nationally and internationally. In two
recent studies, elderly patient populations from European countries were compared [7,8]. These studies found a great variance in
treatment: in the British population 47.8% of patients received
surgery in comparison to 90.5% in the Dutch population [7]. The
Finnish National Guideline recommends that breast cancer patients
should be treated similarly, regardless the chronological age.
However, the extend of surgery can be adjusted according to general condition and co-morbidities among the elderly patients. Not
only overall survival (OS) but also breast cancer speciﬁc survival
(BCSS) have been inferior in elderly breast cancer patients, when
compared to younger patients. Impact of adjuvant radiotherapy
(RT) on survival and local recurrences has been investigated [9e11],
but there is less evidence regarding beneﬁt of surgery on local
disease control and survival in elderly breast cancer patients [12].
For these reasons, our aim was to investigate the treatment
outcome in patients over 80 years of age with early breast cancer, in
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a population-based setting with special interest in surgical
treatment.
Material and methods
Breast cancer patients older than 80 years of age, treated at the
Breast Surgery Unit, Comprehensive Cancer Centre of the Helsinki
University Hospital, between January 1st, 2005 and December 31st,
2010 were identiﬁed retrospectively from electronic patient records using ICD-10 diagnoses codes C50 and D05. Our unit is a
population-based centre, providing surgical treatment of breast
cancer for the Uusimaa region of Finland, with a population of up to
1.6 million. Treatment of malignant diseases is almost exclusively
performed by public health care system in Finland. We consider
this study population-based since patients are referred to certain
hospital based solely on their place of residence.
A total of 552 patients were identiﬁed. Of these, 106 were
excluded: 25 patients had recurrent breast cancer, 62 had received
primary surgery or other cancer treatments before study period, six
patients had other malignancy than breast cancer in the breast,
nine patients had benign breast tumour and four patients were
treated for post-operative problems due to an earlier breast cancer
operation. Altogether, the study population included 446 patients
older than 80 years of age, with primary early breast cancer at the
time of the diagnosis. Data was collected from patient records and
the Finnish Cancer Registry database.
Recorded variables included age, co-morbidities, diagnostic
procedures, tumour characteristics, surgery performed, adjuvant
treatments, reasons for omitting surgery or other treatment, breast
cancer recurrences, survival status, date and cause of death. Comorbidities were classiﬁed as ischemic heart disease, other severe cardio-vascular disease, pulmonary disease, hypertension,
diabetes, dementia and other severe disease (i.e. rheumatoid
arthritis, other active malignancy). Similarly, reasons for omitting
surgery or other recommended treatment were also recorded, as
well as patient's preference concerning treatment. Follow-up
period ended in December 31st, 2014 and patients' survival status
(alive, breast cancer related death, death for other cause) at that
date was obtained from Finnish Cancer Registry.
Mammography and/or ultrasound were performed according to
Finnish breast cancer diagnostic guideline. Needle biopsy was
taken and core needle biopsy was preferred. If axillary lymph node
involvement was suspected, ﬁne needle aspiration cytology was
taken. Experienced breast surgeons evaluated patient's general
condition as well as the clinical stage of the cancer, but no geriatric
assessment scale was used. Eligibility for general anaesthesia was
assessed by the anaesthesiologists. Local anaesthesia was an option
for general anaesthesia in selected cases while no other options
(nerve blocs for example) were not available. Oestrogen receptor
status was included in the decision making in patients who were
not eligible for general anaesthesia or unwilling to undergo surgery.
Preoperative staging imaging like CT scan or bone scan were performed only in patients with symptoms suspicious for distant
metastases. Final treatment decision was made in agreement with
patient and/or her family member.
Breast and axillary surgery was performed or supervised by
expert breast surgeons. In patients with breast conservation, wide
local tumour excision was performed aiming at 1 cm tumour free
lateral margins and including the underlying pectoral fascia and a
slice of the overlying skin in the resected specimen. Sentinel node
biopsy (SNB) and axillary lymph node dissection (ALND) or both
were performed as described in our previous study [13]. The breast
surgery specimens were oriented by surgeon and sent unﬁxed to
the pathology laboratory. Tumour characteristics were assessed by
specialized breast pathologist. Sentinel nodes and the nodes from

the axillary lymph node dissection specimen were assessed as
described by Meretoja et al. [14].
Adjuvant treatment recommendations were made in the
multidisciplinary meeting. In general, estimated recurrence rate of
over 10% in ten-year time was considered as threshold value for
systemic endocrine treatment. Adjuvant chemotherapy was not
recommended in this series of patients being over 80 years of age.
Patient co-morbidities, general condition and age were also taken
into account. Similarly, eligibility for RT was evaluated.
Post-operative CT-scan was generally recommended in patients
with histological pT3-T4 disease and in those with histological
stage pN2-3 nodal disease. Follow-up was accomplished according
to an individually planned schedule. In addition, all patients had
access to an outpatient unit whenever there was concern of breast
cancer recurrence or side-effects/morbidity of the treatment.
This study was approved by the Surgical Ethics Committee of the
Helsinki and Uusimaa Hospital district.
Statistical methods
Frequency tables were analysed using the chi-squared test and
continuous distributions were compared with the Mann Whitney U
test. Distant disease-free survival (DDFS) was calculated from the
date of diagnoses to the date of ﬁrst occurrence of breast cancer
metastases outside of regional lymph nodes. The BCSS was calculated from the date of diagnoses to the date of death considered to
result from breast cancer, and the OS from the date of diagnoses to
the date of death from any cause. Patients alive without any cancer
recurrence were censored on the completion date of the follow-up
period.
Life tables were analysed using Kaplan-Meier method, and
survival between groups was compared with the log-rank test.
Statistical analyses were performed using IBM SPSS statistics
version 22 (SPSS Inc, Chicago, IL) software.
Results
Patient characteristics
The median age of patients was 84.5 years (range 80.0e101.9
years). Of these, 241 (54.0%) patients were from 80.0 to 84.9 years of
age, 145 (32.5%) patients from 85.0 to 89.9 years and 60 (13.5%)
patients were over 90 years of age. The median age of patients
receiving surgery was 84.1 years (range 80.0e101.9 years) and of
those not receiving surgery 86.5 years (range 82.2e90.8 years),
p ¼ 0.347. The tumour characteristics are shown in Table 1. 384
(86.1%) patients had one or more co-morbidities: 254 (57.0%) had
hypertension, 120 (27.0%) had ischemic cardiac disease, 147 (33.0%)
had other severe cardio-vascular diseases (i.e. atrial ﬁbrillation,
atherosclerosis), 65 (14.6%) had diabetes, 57 (12.8%) had dementia,
42 had (9.4%) pulmonary disease and 123 (37.0%) had some other
severe disease such as rheumatoid arthritis, kidney failure or psychiatric disease. In 94 (21.1%) cases, the general condition of the
patient inﬂuenced the treatment decision. Patient preference
inﬂuenced the treatment in 43 (9.6%) cases.
Patients with surgery
Surgery of the primary tumour was performed in 401 patients
(90.0%). Twelve (3%) patients underwent surgery under local
anaesthesia. Axillary surgery was performed in 352 (78.1%) patients
(Table 2). Altogether 32 (26.2%) patients undergoing ALND without
preceding SNB were axillary node negative. In 38 (9.5%) patients,
general condition affected surgical treatment: less extensive surgery than generally recommend, was performed. Fifteen (3.7%)
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Table 1
Tumour characteristics.
Patients with surgery n ¼ 401

Patients without surgery
n ¼ 45

N

%

N

%

Tis
T1
T2
T3
T4
NA

13
190
174
17
5
2

3.2%
47.4%
43.4%
4.3%
1.2%
0.5%

2
17
20
0
4
2

4.4%
37.8%
44.4%

N0
N0mi
N1
N2
N3
NA

187
7
92
34
32
49

46.5%
1.7%
22.9%
8.5%
8.0%
12.4%

0
0
2
0
0
43

95.6%

Histological grade

1
2
3
NA

79
151
156
15

19.2%
37.7%
39.0%
3.7%

5
4
4
32

11.1%
8.9%
8.9%
80.0%

Multifocality

No
Yes
NA

262
69
70

65.3%
17.2%
17.5%

40
5
0

88.9%
11.1%

ER

negative
positive
NA

48
337
16

12.0%
84.0%
4.0%

2
33
10

4.4%
73.3%
22.2%

PR

negative
positive
NA

137
245
19

34.1%
61.1%
4.7%

9
24
12

20.0%
53.3%
26.7%

HER2

negative
positive
NA

320
37
44

79.8%
9.2%
11.0%

21
2
22

46.7%
4.4%
48.9%

Tumour type

DCIS
ductal
lobular
Other invasive
invasive cancer, not speciﬁed

13
281
60
44
3

3.2%
70.1%
15.0%
11.0%
0.7%

2
13
7
7
16

4.4%
28.9%
15.6%
15.6%
35.6%

p/c T stage

p/c N stage

a

a

8.9%
4.4%

4.4%

N0 includes patients with isolated tumour cells in the sentinel node.
a
T stage and N stage: pathological stage in operated patients, clinical stage in non-operated patients.

Table 2
Surgical and post-operative adjuvant treatment.

Number of deaths
45%

Breast surgery n¼401
wide local excision
oncoplastic resection
mastectomy
Axillary surgery
SNB
ALND
SNB and ALND
No Axillary surgery
Adjuvant treatment n¼302
RT after BCS
RT after mastectomy
Endocrine therapy
Chemotherapy

n

%

115
2
284

28.7%
0.5%
70.8%

155
120
77
49

38.7%
30.0%
19.2%
12.2%

66
68
259
0

21.9%
22.5%
85.8%

n=163

40%

35%

n=14
n=117

30%

n=10

25%
20%
n=6

15%

patients received mastectomy in order to avoid RT.
Adjuvant treatments were given to 302 (75.3%) patients
(Table 2). In 26 (6.3%) cases, the general condition of the patient
inﬂuenced the adjuvant treatment recommended by the oncologist. Notably, adjuvant chemotherapy was not recommended in
patients over 80 years of age according to treatment guidelines.
Patient's preference changed the recommended adjuvant

n=46
n=3

n=18

n=17

5%
0%
under 6 months

SNB: sentinel node biopsy. ALND: axillary lymph node dissection. RT: radiotherapy.
BCS: breast conserving surgery.

n=6
n=41 n=5

10%

6-12 months

1-2 years

Paents with surgery

2-3 years

3-5 years

over 5 years

Paents without surgery

Fig. 1. Number of deaths by treatment groups.

treatment in 37 (12.3%) cases: 30 patients refused RT and 7 patients
refused endocrine treatment. None of the patients received neoadjuvant treatment.
Patients without surgery
Surgery was not performed in 45 (10.1%) patients. Surgery was
omitted due to poor general condition in 31 (69%) of these patients.
Nine (20%) patients refused surgery. In ﬁve (11%) patients, the
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reason for omission of surgery was not clearly stated in the patient
records. As regards to co-morbidities, patients without surgery had
more often ischemic heart disease (20 [44.4%] vs. 101 [25.2%],
p ¼ 0.006) and dementia (11 [24.4%] vs. 46 [11.4%], p ¼ 0.013) when
compared to patients with surgery. There were no statistically
signiﬁcant differences between surgical and non-surgical treatment groups in the other recorded co-morbidities. Endocrine
therapy was given to 33 (73.3%) of the patients without surgery.
None of the patients without surgery received RT or chemotherapy.
Twelve (26.7%) patients did not receive any oncological treatment.
Reasons for omitting treatment were very poor general condition in

nine cases and patient's preference in two cases. In one case, the
reason for omitting treatment was not clear from the patient
records.
Recurrences and survival
Survival
For all patients, the median follow-up period was 52 months
(range 0e117 months). For surgically treated patients, the median
follow-up was 54 months (range 1e117 months) and for patients

Fig. 2. a. Overall survival. Comparison between surgical and non-surgical treatment groups.
b. Breast cancer speciﬁc survival. Comparison between surgical and non-surgical treatment groups.
c. Distant disease-free survival. Comparison between surgical and non-surgical treatment groups.
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Table 3
Breast cancer events observed during follow up according to treatment groups.

Follow-up (months)
Events

Median
range
Local recurrence
Contralateral breast cancer
Regional lymph node recurrence
Distant metastasis
Breast cancer death
Death from other cause

without surgery, it was 18 months (range 0e82 months). Overall
226 (56%) patients receiving surgery died during follow-up. Of
these 226 deaths, 61 (27%) deaths were breast cancer related. None
of the operated patients died within 30 days from surgery.
Eighty-one patients with surgery had either histopathological
T3-4 or N2-3 disease or both. Forty-one of them had post-operative
CT-scan. Nine patients had distant metastases diagnosed in their
CT-scans. Four of these nine patients died in breast cancer 3e55
months after diagnosis, three patients died in causes unrelated to
breast cancer and 2 were alive at the end of the follow-up for 49and 83 months.
Of the non-surgically treated patients, 42 (93%) died during
follow-up. Twelve of them (29%) died of breast cancer (Fig. 1).
The ﬁve-year OS was 50.6% in the surgical treatment group and
15.2% in non-surgical treatment group, p < 0.001 (Fig. 2a). The ﬁveyear BCSS was 82.0% in patients with surgery and 56.0% in patients
without surgery, p < 0.001 (Fig. 2b).
Recurrences
In the entire study population, local and regional recurrences/
disease progression were diagnosed in 16 (3.6%) and 6 (1.3%) patients, respectively. The median time from diagnosis to local
recurrence/disease progression was 13 months (range 3e49
months) and to regional lymph node recurrence 35 months (range
7e61 months). Distant metastases were reported in 80 (17.9%)
patients. The median time from the primary diagnosis to distant
metastases was 51 months (range 0e117 months), including the
nine patients with distant metastases diagnosed in the postoperative CT scan. Five-year DDFS was 80.4% in patients with surgery and 53.3% in patients without surgery, p < 0.001, Fig. 2c.
Number of breast cancer events by treatment groups is displayed in
Table 3.
Discussion
Local treatment, that is radiotherapy and especially surgery, is
the cornerstone of the treatment in early breast cancer, also among
the elderly. In this population-based study covering a large region
of Finland, surgical treatment rate was higher than in many previous studies [2,12,15e17]. Patients receiving surgical treatment
had better OS when compared with patients without surgical
treatment. Also, BCSS was signiﬁcantly better in the surgically
treated patients.
The observed better survival in patients with surgery may also
be due to selection bias, at least in part. Although no geriatric
assessment scale was used, patients with a short life expectancy
were less likely to receive surgical treatment. Accordingly, deaths
from any cause during the ﬁrst year from diagnosis were more
frequent in patients without surgery, conﬁrming successful patient
selection when omitting surgical treatment.

With Surgery

Without Surgery

N ¼ 401 (%)

N ¼ 45 (%)

54
1e117
16 (4%)
0
5 (1%)
67 (17%)
61 (15%)
165 (41%)

18
0e82
0
0
1 (2%)
13 (29%)
12 (27%)
30 (67%)

p (log rank)

0.298
0.218
<0.001
<0.001
<0.001

Altogether 122 (30%) patients in the surgical treatment group
died within three years from surgery, and 35 of them died within
ﬁrst year after surgery. Most of the deaths were for other causes
than breast cancer. Presumably these patients didn't have survival
beneﬁt from surgery and can be considered as over-treated. On the
other hand, 61 (15%) surgically treated patients died of breast
cancer during the follow-up. More aggressive systemic treatment,
that is chemotherapy, could improve survival. Previous studies
report decreased use of chemotherapy and marked variation
among elderly [6,18,19]. Chemotherapy in elderly is may be as
effective as in younger patients, but with a higher risk of toxicity
[6]. However, the deﬁnition of elderly varies in the studies and
there is not much evidence addressing the beneﬁt of chemotherapy
in adjuvant setting in patients older than 80 years.
One of the most important aims of breast cancer treatment in
elderly is the local disease control. In our study, 18 out of 122 surgically treated patients had ER negative cancer and died within
three years from surgery. These patients may have beneﬁted from
surgery in terms of local disease control, even though surgery did
not provide survival beneﬁt. Even in elderly patients with hormone
receptor positive cancer, primary endocrine treatment as an alternative to primary surgery has been proven to result in inferior local
disease control [20e22]. After failed primary endocrine treatment,
more extensive surgery - that is mastectomy - may be needed.
Therefore, local disease progression could affect seriously quality of
life, which is of major importance also in elderly patients. Moreover, advanced age, co-morbidities and frailty e all reasons for
considering non-surgical treatment e affect patient's ability to
tolerate endocrine treatment and lead to a poor quality of life and
decrease in compliance.
In the present study, proportion of mastectomies was high.
Similar trend towards more extensive procedures in elderly can be
seen in previous studies [15e17,23,24]. Mastectomy has adverse
effects: imbalance due to remaining heavy breast can cause functional impairment, post-operative seroma formation is more
common and self-evidently aesthetic outcome is worse. Aesthetic
outcome after breast cancer surgery may be less important in
elderly patients but impairment of functional status should be
considered carefully in this patient group to avoid negative effects
in terms of quality of life.
Mastectomy was also performed to avoid RT after breast
conserving surgery (BCS). Previous studies have clearly shown that
RT after BCS does not provide survival beneﬁt but lowers the risk of
local recurrence also in elderly women [10,22,24e28]. On the other
hand, adverse effects of RT may also be more common in elderly
population [25]. For these reasons, mastectomy should not be
routinely performed, when RT after breast conservation cannot be
given due to poor general condition or due to patient preference.
In our study, 88% of surgically treated elderly patients received
axillary staging e that is markedly more often than in previous
studies [23,29,30]. However, the proportion of node negative
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patients undergoing ALND was high, due to an old treatment policy
applied during the study period. During and after the study period,
indications for SNB have extended rapidly while indications for
upfront ALND decreased.
Breast surgeons and other members of the multidisciplinary
team have an important role in tailoring the treatment [4,5,31].
However, evaluating life-expectancy even in the presence of
serious co-morbidities is difﬁcult. Functionality and quality of life in
elderly may persist on same level for years despite various comorbidities and frailty. Geriatric assessment tools may provide
additional useful information for decision making. According to
recent research, usability of geriatric assessment tools in clinical
practice is suboptimal and needs further development [32e34].
It is noteworthy, that elderly patients are less likely to search
information from other sources such as internet and may rely
strongly on physician's recommendations. Interestingly, in a study
by Shumway et al. [5], nearly half of the surgeons and radiation
oncologists reported that it takes more effort to advise a patient
that they don't need RT than it does to recommend it. Thus, in fact,
patient's decision of treatment may actually reﬂect physician's
preference and attitude.
The major limitation of this study was the selection bias possibly
affecting the results. Neither any geriatric assessment tools were
used in clinical decision making; ASA classiﬁcation might have
given more information of general condition of patients but was not
available in electronic patient records. Therefore, co-morbidities
could not be classiﬁed for multivariate analyses. The retrospective
study setting also inﬂuenced the accuracy of the data collections,
for example regarding reasons to omit post-operative CT-scan in so
many patients with T 3e4 or N2eN3 diseases. Moreover,
comparing BCSS between groups may not be reliable since it was
not adjusted according to T and N stages neither according to the
tumour biology.
Conclusions
OS and BCSS were better in surgically treated breast cancer
patients older than 80 years. Local and regional disease control was
excellent, probably due to high rate of surgical treatment. Surgical
treatment was safe in this elderly patient population. However,
surgical overtreatment was obvious. Therefore, better evidencebased selection criteria for surgical and non-surgical treatment in
elderly breast cancer patients are needed.
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