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INTRODUCTION

Breast cancer is the most common cancer in women 
and the second most common cause of cancer-related 
deaths.[1] The mean age at diagnosis is 63 years, and 
its frequency increases with age.[2] 46.3% of new cases 
are seen in patients over 65 years of age.[3] Age is an 

increasing risk factor for breast cancer.[4] When the 
mortality rates due to breast cancer are evaluated in 
the SEER database, most deaths occur in the 65–74 
age range, and the median age at death is 74 years.[3] 
While survival was worse in the younger patient group 
in some studies, survival was observed to be lower in 
older patients in some studies.[5–7] Higher mortality 
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OBJECTIVE

Breast cancer incidence increases with age, and elderly patients are frequently underrepresented in clini-
cal trials. This study aimed to show the tumor and treatment characteristics, toxicity and survival differ-
ences in the groups under and over 65 years who received adjuvant radiotherapy. 

METHODS

Between 2010-2023, 1265 patients who underwent adjuvant radiotherapy were retrospectively evalu-
ated. Patients were categorized into <65 years and ≥65 years. Demographic characteristics, treatment 
modalities and treatment outcomes were compared between the groups. 

RESULTS

Of all patients, 14.7% were aged 65 years and older. Median overall survival (OS) was 158.4 months in 
patients younger than 65 years and 122.7 months in those aged 65 years and older (p<0.001). Age ≥65 
years was identified as an independent prognostic factor for both OS and disease-free survival (DFS). 
Elderly patients received chemotherapy less frequently and were more often treated with hypofraction-
ated radiotherapy. Mortality rates were significantly higher in the ≥65 age group.

CONCLUSION

Patients aged 65 years and older had worse DFS and OS compared with younger patients. Elderly pa-
tients were less likely to receive chemotherapy and more likely to receive hypofractionated radiotherapy. 
Treatment decisions should be individualized, and chronological age alone should not be the sole deter-
minant in therapeutic planning.
Keywords: Breast cancer; elderly patient; prognosis; radiotherapy.
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and treatment-related morbidity have been reported in 
older women compared to young women.[8] This may 
be related to detecting the disease at more advanced 
stages, delayed diagnosis, comorbidities, and deterio-
ration of organ functions.[9] 

Patient management at the same stage differs ac-
cording to the patient’s physical functions. Elderly pa-
tients receive less treatment even if they are in the early 
stages, and recurrence increases while overall survival 
is observed to be lower.[5] Age should not be the only 
determinant in treatment decision-making. The pa-
tient’s performance, stage of the disease, life expec-
tancy, comorbidities and tumor characteristics should 
be taken into consideration when making treatment 
decisions.[5] Under-treatment while trying to avoid 
over-treatment may be a reason for different outcomes 
due to age.[10] Geriatric comprehensive evaluation is 
important to avoid unnecessary or excessive treatment 
in patients, but its use in routine is still incomplete.[2] 
Healthy elderly patients can be treated in the same way 
as younger patients.[11] According to the literature, el-
derly patients receive inadequate adjuvant treatment. 
Only 3% of patients participating in clinical trials for 
breast cancer are aged 70 years and older.[11]

Advanced age at diagnosis is associated with differ-
ent clinical and pathologic features and differences in 
treatment patterns.[4] With the increase in the elderly 
population, it is important to know the prognostic fea-
tures in this group, which will be more common in our 
daily practice in the future, and to identify the patient 
group that receives less treatment. In this study, we 
aimed to compare the treatment and survival results 
of elderly patients with patients under 65 years of age 
and to determine the differences in patient and tumor 
characteristics between the groups.

MATERIALS AND METHODS

Patient Selection
The data of 1265 patients who received adjuvant radio-
therapy for breast cancer in our clinic between January 
2010 and November 2023 were retrospectively evaluat-
ed. Female patients over 18 years of age, pathologically 
diagnosed with invasive carcinoma, without metasta-
sis, who completed radiotherapy treatment and who 
had at least one year of follow-up were included in the 
study. Patients with metastasis, second primary cancer 
and bilateral breast cancer at the time of diagnosis were 
excluded. Patients were staged according to the Ameri-
can Joint Committee on Cancer (AJCC) 8th version.
[12] Patients who received neoadjuvant treatment were 

staged according to pre-treatment radiologic imaging, 
and patients who received adjuvant treatment were 
staged according to postoperative pathology results. 

Patients were divided into two groups as under 
and over 65 years of age, since the World Health Or-
ganization considers people over 65 years of age as 
elderly. Clinicopathologic features, treatment modali-
ties and treatment outcomes were compared between 
the groups. This study was performed in line with the 
principles of the Declaration of Helsinki. Approval 
fort his study was granted by the Ethics Committee of 
Necmettin Erbakan University (No: 2023/4555, Date: 
06/10/2023). Due to the nature of the study, informed 
consent was not obtained from the patients. 

Treatment

Surgery
Patients underwent modified radical mastectomy 
(MRM) or breast-conserving surgery (BCS). A sentinel 
lymph node biopsy (SLNB) or axillary dissection (AD) 
performed axillary sampling.

Chemotherapy
Patients received adjuvant or neoadjuvant chemo-
therapy according to their stage and hormone status. 
Chemotherapy was given as four cycles of cyclophos-
phamide and doxorubicin +/- 12 weeks or four cycles 
of the taxane group.

Radiotherapy (RT)
After MRM, RT was applied according to the presence 
of T3–4 tumor, lymph node positivity, lymphovascu-
lar invasion (LVI), and extracapsular extension (ECE), 
and RT was applied to all cases after BCS. In patients 
with regional lymphatic irradiation, supraclavicular re-
gion irradiation was added to the treatment. In inner 
quadrant tumors and patients with a high number of 
involved lymph nodes, mammary internal irradiation 
was also added. Standard two parallel opposing tan-
gential fields and 3-dimensional conformal RT tech-
niques were applied for 50 Gy. A 10–16 Gy boost dose 
was added in patients who underwent BCS. All pa-
tients were treated with the Eclipse treatment planning 
system (Varian Medical Systems Inc., Palo Alto, CA).

Survival
The primary endpoint of this study was to analyze 
survival outcomes in elderly patients, and the second-
ary endpoint was to determine the factors affecting 
survival. The follow-up period was calculated as the 
time from the date of diagnosis to the last follow-up 
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visit or death. Overall survival (OS) was defined as 
the time from the time of diagnosis until death or last 
follow-up; disease-free survival (DFS) was defined as 
the time from the time of diagnosis until distant me-
tastasis/recurrence/death.

Patients were followed up until death or until No-
vember 2024. Routine follow-ups were performed ev-
ery 3 months for the first 2 years, every 6 months until 
5 years and then annually.

Statistics
Statistical analysis was performed with SPSS (Statis-
tical Package for Social Sciences) version 13. P<0.05 
was considered statistically significant. Patient char-
acteristics were summarized as n (%) for categorical 
variables and median for continuous variables. Pa-
tient and tumor characteristics between both groups 
were evaluated with the chi-square test and the Mann 
Whitney U test. Survival rates were evaluated using 
the Kaplan-Meirer method. Differences in survival 

between the two groups were evaluated by a log-rank 
test. Statistically significant values in univariate anal-
ysis were included in multivariate analysis. Cox pro-
portional hazard models were used in univariate and 
multivariate analyses.

RESULTS

Patient and Tumor Characteristics 
14.7% of the patients were 65 years and older. The me-
dian age was 51 years, and the median follow-up was 
81 months. Patient and treatment characteristics are 
shown in Table 1. Comparing the under-65 and over-
65 age groups, it was observed that older patients re-
ceived less chemotherapy (p<0.001), received more hy-
pofractionated radiotherapy (p<0.001) and had more 
deaths (p<0.001). Although not statistically significant, 
more MRM was administered (p=0.054). No difference 
was observed regarding other treatments, side effects 
and tumor characteristics. 

Charecteristics <65 years
n (%)

≥65 years
n (%)

p

Patients 1080 185

Age (median) 48 (25–64) 70 (65–86)

Triple (-)

Yes 11.2 8.1 0.209

No 88.2 91.9

Stage

Stage I 14.9 14.1 0.763

Stage II-III 85.1 85.9

Tumour stages

T0-1-2 83.3 82.2 0.694

T3-4 16.7 17.8

Lymph node stages

N0-1 69.4 71.4 0.585

N2-3 30.6 28.6

Grade

Grade I 11.0 12.9 0.464

Grade II-III 89.0 87.1

ECE

Yes 33.1 32.1 0.799

No 66.9 67.9

PNI

Yes 28.9 28.8 0.981

No 71.1 71.2

LVI

Yes 45.6 47.4 0.664

No 54.4 52.6

Neoadjuvant chemotherapy

Yes 16.5 11.9 0.114

No 83.5 88.1

Surgery Type

MRM 54.3 61.6 0.054

BCS 45.7 38.4

Axillary dissection

AD 70.6 71.4 0.903

SLNB 29.1 28.1

None 0.4 0.5

Adjuvant chemotherapy

Yes 91.9 75.3 <0.001*

No 8.1 24.7

Radiotherapy fraction

Conventional 99.8 95.1 <0.001*

Hypofraction 0.2 4.9

Metastasis

Yes 17.3 14.6 0.362

No 82.7 85.4

Table 1	 Characteristics of the patient and treatment with respect to age group

*: Statistically significant. ECE: Extracapsular extension; LVI: Lymphovascular invasion; PNI: Perineural invasion; MRM: Modified radical mastectomy; BCS: Breast 
conserving surgery; AD: Axillary dissection; SLNB: Sentinel lymph node biopsy.

Charecteristics <65 years
n (%)

≥65 years
n (%)

p
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Survival
In patients under 65 years of age, overall survival (OS) 
was 158.4 months, while it was 122.7 months in the 
group over 65 years of age (p<0.001). The 5, 10 and 15-
year survival rates were 83.9%, 51.9%, 36% and 90.9%, 
81.7%, 75.5% in the over-65 and under-65 groups, re-
spectively (Fig. 1). In the whole group, being over 65 
years of age was shown to be a factor affecting OS and 
DFS in both univariate and multivariate analyses.

In univariate analysis, when the factors affecting OS 
in the whole group were evaluated, receiving neoad-
juvant CT (p<0.001), being triple negative (p<0.001), 
being over 65 years of age (p<0.001), being advanced 
stage (p<0.001), being grade 2–3 (p=0.002), presence 
of ECE (p<0.001), presence of LVI (p<0.001) and pres-

ence of metastasis (p<0.001) were found to be negative-
ly effective. In the under 65 age group, receiving neoad-
juvant CT (p<0.001), being triple negative (p<0.001), 
advanced stage (p<0.001), grade 2–3 (p=0.003), pres-
ence of ECE (p<0.001), presence of LVI (p<0.001), 
presence of metastasis (p<0.001); in the group older 
than 65 years, advanced stage (p=0.021) and pres-
ence of metastasis (p<0.001) had a negative effect on 
OS. Multivariate analysis results in all three groups are 
summarized in Tables 2-4. In the group over 65 years 
of age, advanced stage and the presence of metastasis 
were found to be the parameters affecting OS. 

The 5, 10 and 15-year DFS rates were 82.3%, 53.8%, 
37.4% and 87.4%, 81.7% and 80.8% in the over-65 
and under-65 groups, respectively. When the factors 

Fig. 1.	 Overall survival (a) and disease-free survival (b) by age groups: <65 vs ≥65.

a b

Table 2	 Multivariate analysis of overall survival and disease-free survival in patients <65 years

Overall survival Disease free survival

HR 95% Cl p HR 95% Cl p

Neoadjuvant CT (no/yes) 2.114 1.265–3.532 0.004* 2.178 1.323–3.585 0.002*

ECE (no/yes) 1.553 0.996–2.422 0.052 2.178 1.366–3.158 0.001*

LVI (no/yes) 1.256 0.819–1.927 0.296 2.077 1.203–2.775 0.005*

Stage (1 vs 2–3) 1.935 0.677–5.524 0.218 1.827 1.009–8.117 0.048*

Triple negativity (no/yes) 2.370 1.482–3.788 <0.001* 2.862 1.677–4.165 <0.001*

Grade (1 vs 2–3) 2.340 0.854–6.416 0.098 2.643 0.791–5.963 0.132

Metastasis (no/yes) 13.263 8.539–20.600 <0.001* 2.172 – –
*: Statistically significant. CT: Chemotherapy; ECE: Extracapsular extension; LVI: Lymphovascular invasion
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affecting DFS were evaluated, receiving neoadjuvant 
CT (p=0.004), being triple negative (p<0.001), being 
over 65 years of age (p<0.001), being advanced stage 
(p<0.001), being grade 2–3 (p=0.002), ECE positiv-
ity (p<0.001), LVI positivity (p<0.001) in the whole 
group; and being advanced stage in the group over 65 
years of age had a negative effect. Multivariate analy-
sis was not performed in the group over 65 years of 
age because it was a single factor (Tables 2-4).

DISCUSSION

According to 2024 statistics, the probability of devel-
oping invasive breast cancer in women over 65 years 
of age is 1 in 14 women (7.2%).[1] Breast cancer is a 
serious cause of mortality and morbidity, with 64.1% of 
deaths in patients with breast cancer occurring in the 
65 years and older group.[3] Although older patients 
have less aggressive tumor characteristics, survival 
has been found to be shorter.[5] This may be related 
to patients being diagnosed at a more advanced stage, 
having comorbidities and receiving less treatment than 
necessary.[13] In our study, survival was 30.1% and 
14.6% (p<0.001) in the groups below and above 65 
years of age. No difference was observed between both 
groups in terms of stage. However, it was observed 
that patients received less chemotherapy, more hypo-

fractionated RT and more MRM. However, when the 
patient groups aged 65 and 75 years were compared 
among themselves, it was observed that patients aged 
75 years and older were diagnosed at more advanced 
stages. In the 65–74 age group, 16.4% of the patients 
were stage 1, whereas 2.9% in the 75 years and older 
group (p=0.040). Women over 75 years of age are not 
included in routine screening programs because there 
is insufficient evidence for the routine use of screening 
mammography.[14] This difference may be explained 
by the decrease in screening in this age group.

Age-related differences have been shown in the bio-
logical and molecular characteristics of breast cancer 
with advanced age. More hormone-positive and more 
favorable features are observed.[10] In a study evaluat-
ing 1,201,252 patients, hormone positivity and HER-2 
negativity were more frequent in patients older than 75 
years.[15] However, no difference was observed in our 
study in hormone profile or pathologic features such as 
LVI, PNI, LVI, or grade. 

Breast cancer treatment includes surgery, chemo-
therapy, radiotherapy and hormonal treatment options. 
Treatment is based on the patient’s stage, functional sta-
tus, comorbidities and tumor characteristics. Although 
elderly patients are diagnosed at advanced stages com-
pared to younger patients, they receive primary surgery 
less frequently, less axillary dissection and less adjuvant 

Table 3	 Multivariate analysis of overall survival and disease-free survival in patients ≥65 years

Overall survival Disease free survival

HR 95% Cl p HR 95% Cl p

Stage (1 vs 2–3) 2.114 1.048–17.728 0.043* – – –

Triple negativity (no/yes) 1.553 0.918–3.650 0.086 – – –

Metastasis (no/yes) 1.256 2.856–9.075 <0.001* – – –
*: Statistically significant.

Table 4 Multivariate analysis of overall survival and disease-free survival in all population

Overall survival Disease free survival

HR 95%Cl p HR 95%Cl p

Age (<65 vs ≥65) 3.362 2.325–4.860 <0.001* 2.280 1.591–3.267 <0.001*

Neoadjuvant CT (no/yes) 1.965 1.241–3.112 0.004* 1.760 1.125–2.753 0.013*

ECE (no/yes) 1.309 0.905–1.892 0.153 1.586 1.110–2.266 0.011*

LVI (no/yes) 1.131 0.783–1.635 0.511 1.563 1.093–2.235 0.014*

Stage (1 vs 2–3) 2.718 1.165–6.340 0.021* 3.315 1.421–7.731 0.006*

Triple negativity (no/yes) 2.210 1.476–3.308 <0.001* 2.784 1.879–4.126 <0.001*

Grade (1 vs 2–3) 1.585 0.734–3.422 0.241 1.643 0.758–3.561 0.208

Metastasis (no/yes) 9.609 6.810–13.599 <0.001* – – –
*: Statistically significant. CT: Chemotherapy; ECE: Extracapsular extension; LVI: Lymphovascular invasion
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treatment.[16] In the elderly patient group, less invasive 
surgical options are evaluated. Surgery is a standard and 
safe treatment in the non-metastatic group. Less inva-
sive approaches to the axilla are preferred, especially in 
the node-negative patient group.[9] It has been shown 
that surgical approaches in elderly patients are similar 
to those in younger patients in terms of survival, side 
effects, and quality of life.[8] Morgan et al.[17] reported 
a higher tendency for mastectomy in elderly patients. 
In our study, no difference between axillary dissection 
and SLNB was observed between the groups. However, 
mastectomy was more frequently performed in the el-
derly group. This may be related to patient preference, 
surgeon preference or more advanced stage diagnosis.

It was observed that the elderly patient group re-
ceived less chemotherapy in our study. 24.7% of pa-
tients over 65 years of age did not receive CT. CT re-
duces breast cancer-related mortality in patients with 
breast cancer.[18] Although a decrease in cancer mor-
tality and recurrences has been demonstrated in elder-
ly patients with good general conditions with CT, treat-
ment-related toxicity is more common in this group.
[19] CT may have been administered less frequently, 
especially in the patient group with comorbidities, due 
to its serious side effects. However, chemotherapy regi-
mens similar to those in young patients should be rec-
ommended in patients with good general conditions. 
Age should not be the only limitation in this group. 

Hypofractionated RT has efficacy and safety simi-
lar to conventional RT.[20,21] Randomized controlled 
trials have demonstrated equal local recurrence rates, 
toxicities, and cosmetic results.[22] Hypofractionated 
RT may be a suitable option, especially in elderly pa-
tients, because of its lower fraction number and effec-
tive results. In our study, hypofractionated RT was per-
formed more frequently in elderly patients compared 
to younger patients (4.8% vs. 0.2%; p<0.001). Hypo-
fractionated RT was not effective on OS and DFS. 

The stage is one of the most important prognostic 
factors. The 5-year relative survival rate is 99% for lo-
calized disease, 86% for regional disease, and 31% for 
metastatic disease.[1] In our study, 5-year survival was 
98.8% in stage I and 88.5% in stage II-III disease. Be-
ing in the advanced stage had a negative effect on OS 
and DFS in the over-65 and under-65 age groups. In 
the over-65 group, being in the advanced stage was the 
only statistically significant factor; therefore, multivari-
ate analysis could not be performed. 

A comprehensive geriatric assessment is an objective 
resource that evaluates patients’ comorbidities, cogni-
tive functions, socioeconomic and nutritional status and 

functional status.[23] Understanding the relationship be-
tween comorbidities and susceptibility to adverse effects 
is important to maintaining quality of life.[24] ASCO 
recommends geriatric evaluation before CT in patients 
over 65 years of age.[25] Although geriatric evaluation 
is recommended, it is a time-consuming method. How-
ever, it is important to individualize treatment. 

Limitations of Our Study
The most important limiting feature of our study was 
its retrospective nature. Geriatric evaluation was not 
performed. However, the strengths were the treatment 
of the patient group in a single center with the same 
treatment protocol and a long follow-up period.

CONCLUSION

Being over 65 years of age was found to be a param-
eter affecting disease-free survival and overall survival. 
Compared to patients under 65 years of age, mortality 
and disease-free survival rates were worse in women 
over 65 years of age. The elderly patient group received 
less chemotherapy, more hypofractionated radiothera-
py and more metastases. Treatment was well tolerated 
in this group, which received curative treatment. No dif-
ference in toxicity was observed. Age should not be the 
only determining factor in treatment decision-making. 
It should be recommended that geriatric evaluation be 
routinely performed, and treatment protocols similar 
to those of younger people should be applied to the el-
derly group, which can tolerate treatment.
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