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Introduction

Breast cancer is the most common malignant tumor in 
women. The incidence of breast cancer has been rising 
worldwide (1). Age is one of the major risk factors for breast 
cancer: more than 30% of all new breast cancers occur in 
women aged 70 years or more. Furthermore, breast cancer–
related mortality increases with age (2,3). And according to 

the data of the Slovenian Cancer Registry for 2008, 11% of 
all breast cancer patients were aged more than 80 years (4).  
In contrast, only 15% of the cases in women older than 65 years 
in Chinese population (5). However, with an expanding aging 
population, advancing industrial and medical infrastructures, 
increasing awareness of cancer prevention, and on-going 
breast cancer screening in our population, there is an 
increase in breast cancer rate among older women in 
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China (6). Elderly patients are unique due to their physical 
state, natural life span and poor endurance and prognosis 
for surgical operations and chemotherapy. However, 
current clinical research related to population >80 years  
old is very limited (7), and there is no consensus or 
guidelines on how to treat elderly breast cancer patients (8).  
Thus, it is very important to pay close attention to the 
clinical manifestations of elderly breast cancer patients. 
As we enter the current era of evidence-based medicine, 
research suggests cancer patients >80 years old can benefit 
from standard treatments (9,10). In this study, we performed 
retrospective analysis and follow-up of clinical data from  
82 breast cancer patients with age 80 and older, and discuss 
the clinical features and treatment strategies.

Methods

Clinical and pathology data from 82 cases of breast cancer 
patients >80 years old women that were diagnosed in our 
hospital from June 2009 to June 2017 and confirmed with 
pathology were collected and analyzed. Clinical features were 
retrospectively analyzed and accompanied by follow-ups with 
phone calls. Up until 6/30/2017, median follow-up time was 
50 months. 

Results

General

Among total number of breast cancer patients of this period, 
3.8% patients aged >80 years old (82/2, 180). Average age at 
diagnosis of this elderly group is 82.9 years, with the oldest 
being 94. Disease duration range from 1 month to 12 years, 
mean disease duration of 27.9 months. Initial symptoms 
include 78 cases (95.1%) reported as breast lumps without 
pain, 1 case of nipple erosion, 1 case nipple discharge,  
2 cases lump and discharge. 14 cases (17.1%) of breast lump 
skin invasion, 5 cases of nipple depression, 2 cases of breast 
skin dimpling, 5 cases of multiple lumps. Tumor size ranges 
from 0.5 to 10 cm, average 3.0 cm. Forty-five on the left side 
and 37 on the right side. Forty-eight cases (58.5%) located 
in the upper-outer quadrant, 22 cases in the upper-inner 
quadrant, 12 cases in either lower-inner or lower-outer 
quadrant. Sixty-one cases (74.4%) had associated diseases, 
including hypertension (44 cases) and diabetes (16 cases).  
Thirty-eight cases (46.3%) had a history of surgery with 
1 case of contralateral breast cancer surgery. One case 
reported family history of breast cancer with the mother. 

Average hospital stay prior to surgery is 5 days (2 to  
11 days). Average inpatient stay is 13 days (5 to 28 days), 
one case for pacemaker implantation prior to surgery, seven 
cases ICU care post-surgery.

Pathological diagnosis

Pathological analysis was performed in our Pathology 
department, and classified according to WHO standards (11) 
(Table 1).

Clinical stage

Patients were staged according to the American Joint 
Committee on Cancer (AJCC) classification (12) (Table 1).

 Immunohistochemistry and Her2 FISH analysis

Seventy-seven of the 82 samples were tested according to 
ASCO guidelines. Tests include expression of oestrogen 
receptor expression (13), progesterone receptor (13), human 
epidermal growth factor receptor 2 (14) and Ki67 (15). 
When the immunohistochemistry (IHC) result is 2+, FISH 
were used to retest, and 2013 updated St Gallen subtypes 
were applied (16) (Table 2).

Treatment strategies 

All 82 cases applied combination therapy of surgical 
tumor resection. Specific surgical methods are shown in  
Table 1. Fourteen cases had chemotherapy post-surgery, 
seven received docetaxel plus cyclophosphamide (TC) 
and seven received Xeloda. Eight cases had radiotherapy,  
56 cases received hormone therapy post-surgery, 50% of 
which stopped due to side effects. Two cases of the Her2 
positive patients received targeted treatment.

Follow-up

After the surgical procedure, the patients were followed 
up from 0.1 to 8.0 years. During this period, 18 cases died, 
10 of which died of breast cancer, while 8 of which died of 
other causes. Four of which had cancer metastasis to liver 
and bone, two cases were luminal B type of breast cancer, 
two were triple negative. Ten had relapse, seven of which 
were triple negative, two was Her2 positive and one luminal 
B type, seven of which received partial mastectomy, three 
cases received total mastectomy.
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Table 1 Clinicopathological features and treatment of 82 patients

Clinicopathological features/treatment Cases (%)

Clinicopathological features

Age, years

80–84 61 (74.3)

85–89 17 (20.7)

≥90 4 (4.9)

Size of tumor, cm

≤2 34 (41.5)

2–5 40 (48.8)

>5 8 (9.8)

Pathological type

Invasive ductal carcinoma 68 (82.9)

Mucinous adenocarcinoma 8 (9.8)

Carcinoma in situ 5 (6.1)

Invasive papillary carcinoma 1 (1.2)

TNM stage

0 5 (6.1)

I 19 (23.2)

II 39 (47.6)

IIA 24 (29.3)

IIB 15 (18.3)

III 19 (23.2)

IIIA 6 (7.3)

IIIB 9 (11.0)

IIIC 4 (4.9)

N stage

N1 14 (17.1)

N2 5 (6.1)

N3 4 (4.9)

Treatment

Anesthesia mode

General anesthesia 63 (76.8)

Local anesthesia 19 (23.2)

Breast surgery

Table 1 (continued)

Table 2 Immunohistochemical and molecular typing of 77 cases of 
invasive carcinoma

IHC index Cases (%)

ER

Negative 24 (31.2)

Positive 53 (68.8)

PR

Negative 29 (37.7)

Positive 48 (62.3)

Her2

Negative 65 (84.4)

Positive 12 (15.6)

Ki67

<14% 33 (42.9)

≥14%, ≤30% 13 (16.9)

>30% 31 (40.3)

Molecular subtype

Triple negative 25 (32.5)

Her2 positive 6 (7.8)

Luminal A 21 (27.3)

Luminal B 25 (32.5)

IHC, immunohistochemistry; ER, estrogen receptor; PR, 
progesterone receptor.

Table 1 (continued)

Clinicopathological features/treatment Cases (%)

Mastectomy 50 (61.0)

Breast conserving 32 (39.0)

Axillary lymph node management

Sentinel lymph node biopsy 14 (17.1)

Axillary dissection 33 (40.2)

Untreated axillary 35 (42.7)

Radiotherapy 8 (9.8)

Endocrine therapy 56 (68.3)

Target treatment 2 (2.4)

Chemotherapy 14 (17.1)
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Discussion

Clinical and pathological features

Long disease course, late treatment 
The longest disease course in this group is 12 years. In 
average, it took 2 years for the patients come into the clinic, 
thus the treatment is usually late. Nearly 20% (14/82) of 
the patients already had skin invasion and even necrosis at 
the time of diagnosis, 5 cases of nipple depression, about 
10% (8/82) had tumor >5 cm, close to 25% (19/82) are 
locally advanced or advanced tumor, which is consistent 
with other studies (17,18). Ali et al. (19) reported that in 
patients ≥75 years old, 11% had tumor >5 cm at the time of 
diagnosis. This could be due to the clinical manifestation 
of lump without pain, slow tumor growth, no impact on 
normal life. Lack of health awareness, concerns for the 
burden on their children lead to their reluctance and delay 
to seek treatment. Moreover, limited attention for breast 
cancer screen in elderly women is another important reason 
for the delayed diagnosis and treatment of this group (20). 
None of the patients from this group was identified from 
mammography or ultrasound, suggesting a breast cancer 
screen is likely to be useful to improve the identification of 
disease in early stages and promote the long-term survival 
of the patients (21). However, screening mammography in 
patients aged 80 years or more is still controversial (22-24).

Multiple associated diseases
Elderly patients usually have various systemic diseases. 
The rate of associated disease is 74.4% (61/82), with most 
common one as diabetes and hypertension. This might be 
one of the reasons for their reluctance to seek treatments, 
as they concern about their physical weakness and impact 
of surgical operation. Schrauder (25) has observed that 
type 2 diabetes is often associated with more advanced 
cancer in older women and Jung (26) has found that even 
hypertension can be an adverse prognostic factor. According 
to the reports (27,28), the mortality rate for breast cancer 
surgery is very low, 0–3%. Therefore, the factors affect 
surgical treatment is not age but the associated diseases. It is 
necessary for elderly patients to go through comprehensive 
pre-admission testing prior surgery, blood gas testing, 
pulmonary function test, 24 hr dynamic electrocardio graph 
are all necessary to make sure the normal function of heart 
and lung. It is recommended to seek consultations for risk 
assessment, effective communications with family members 
prior to surgery and ICU care post-surgery. This group of 
82 patients did not show any severe complications or death 

related to the surgery. Only one patient was found to be 
bleeding into the wound and another patient developed 
deep vein embolism of lower limb. In sum, sufficient 
preparation before the surgery, close monitor and care 
during and after the surgery, and a proper management of 
associated diseases could improve the endurance and safety 
of the surgical operation for the elderly patients. 

Pathological manifestations
In this group of patients, 93.9% (77/82) were invasive, 
among which 88.3% (68/77) were invasive ductal 
carcinoma, higher than previous report (29). Relatively 
higher incidence of mucinous carcinoma, 10.4% (8/77). It 
is generally reported (30,31) breast cancer in elderly is less 
invasive, slow growing, low rate in lymph node metastasis, 
better differentiated, lower Ki-67 rate, higher receptor 
positive rate, and lower Her2 positive rate. These features 
are mostly consistent with the pathological features of this 
group of patients. In this group, there are 29.9% (23/77) of 
lymph node metastasis, vessel tumor emboli 26.8% (22/82) 
and 56.1% (46/82) with Ki-67 expression lower than 30%. 

This group of 82 cases invasive carcinoma has a high rate 
of triple negative cases, close to 1/3 (25/82), higher than 
previously reported (32) 10–23.8% in our country. This 
might be due to neoadjuvant endocrine therapy after being 
diagnosed as hormone positive cancer by core needle biopsy 
and refused to do surgery. Meanwhile, during the follow-up 
visit, in the 10 cases that had relapse or metastasis related 
to breast cancer, 70% (7/10) were triple negative. This 
indicates a higher risk of relapse and metastasis for triple 
negative cancer, poor prognosis in the elderly patients. 
Chemotherapy and total mastectomy should be considered. 

Her2 positive case is 7.3% (6/82) in this group, lower 
than 20% as previously reported (33), luminal type 56.1% 
(46/82) lower than reported (34), in which 45.7% (21/46) is 
luminal A type, 5 cases were ER+PR-, the rest were double 
positive.

Surgical and anesthesia procedure

There are no specific recommendations in the literature 
concerning the extent of surgical procedure performed 
in breast cancer patients aged 80 years or older (35). 
Many elderly patients give up on surgical treatment due 
to high risk assessment for this type of operation on this 
particular group (36). Wildiers et al. (37) showed that 
surgery + tamoxifen combination is better than Tamoxifen 
alone in lowering the local relapse and improving survival. 
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Therefore, earlier surgery is recommended for elderly 
patients who can tolerate. However, the surgical procedure 
is still not standardized (38,39). 

Breast surgery
We found this group of 82 cases were more likely to receive 
mastectomy in the place of breast conserving surgery,  
50 cases received mastectomy, while 32 cases received breast 
conservative surgery, is similar to other results (40,41). The 
high rate of mastectomy can be explained by the fact that 
elderly patients have more advanced stage breast cancer. 
On the other hand, mastectomy does spare elderly patients 
from adjuvant radiation (42). We analyzed the 10 relapse 
cases, in which 7 went through extended lumpectomy,  
3 cases resection. These people did not receive radiotherapy due 
to their age and higher triple negative rate led to poor disease 
control post breast conservative operation. The relapse rate was 
21.9% (7/32) among those people who received lumpectomy, 
much higher than the finding by Hughes et al. (43). We 
recommend core needle biopsy prior to surgery, in combination 
with pathological classification and immunohistochemistry 
analysis. If it is high grade malignancy, total mastectomy will be 
considered to avoid the high risk of relapse. 

Axillary treatment
Forty-seven cases in this group via axillary dissection or 
sentinel lymph node biopsy to confirmed lymph node 
metastasis or not. About 42.7% (35/82) of the patients left 
untreated due to negative results or poorer physical status. 
Martelli et al. (44) have studied the possibility to spare 
lumpectomy to older women in a randomized trial and 
found just a 2% of clear axillary metastatic involvement 
at 5-year follow up. However, let’s think about old ladies 
surviving more than 10 years to a conservative surgery 
without axillary dissection and then be devastated by a 
rapidly worsening monstrous lymph edema sustained by 
axillary recurrence, without a chance of relief. As mentioned 
above, about 28% (23/82) had lymph node metastasis. 
The percentage could be higher in reality. According to 
our experiences, we recommend axillary dissection for 
those who had confirmed axillary lymph node metastasis, 
others receive sentinel lymph node biopsy depend on their 
tolerance state, this could facilitate prognosis assessment, 
decide complementary therapy options, and avoid the 
situation of not knowing what to do when metastatic lymph 
node occurs down the road. With more experiences with 
the surgical operation, sentinel lymph node biopsy takes 
about 10 min, 2 cm incision, which will not increase surgical 

injury. 

Anesthesia
Eight cases in this group underwent a total mastectomy for 
cancer under local anesthesia. All of them had low tolerance 
levels for general anesthesia, smaller lump, negative in 
axillary examination. They all had a good surgical outcome. 
In the 63 cases underwent general anesthesia, six had 
delirium and recovered from Olanzapine orally without any 
other complications from the anesthesia. 

In short, we think it is better to perform radical excision 
under intensive care, if the elderly patient does not have 
severe associated diseases. The operation procedure should 
include total mastectomy and sentinel lymph node biopsy, 
meanwhile limit the length of surgical procedure. For those 
who have multiple associated diseases, poor endurance for 
surgery, and early disease onset, the procedure area can be 
contracted. 

Systemic therapy

Because of multiple associated diseases, poor physical state 
and organ degeneration in the elderly, multiple factors 
need to be taken into consideration when deciding on a 
reasonable treatment option.

Endocrine therapy
There are 68.3% (58/82) cases received endocrine therapy, 
mainly aromatase inhibitors. However, follow-up data show 
50% of the patients voluntarily withdraw medication due to 
side effect such as arthralgia, lack of attention and affordability. 
Endocrine therapy usually has higher efficacy and lower side 
effects. Elderly breast cancer patients have higher positive 
rate of hormone receptors, so it is especially important to use 
complementary endocrine therapy (45). We think, because 
elderly patients older than 80 often accompany cardiovascular 
diseases or osteoporosis, tamoxifen alone or tamoxifen followed 
by aromatase inhibitors could be beneficial and detoxifying 
to the patients. It is advised to emphasize the importance of 
endocrine therapy and scheduled follow-ups to patients’ family 
members and the patients themselves. 

Chemotherapy 
In this group, 17% (14/82) of the patients received 
chemotherapy. Chemotherapy drugs are mainly capecitabine 
alone or docetaxel in combination with cyclophosphamide. 
The seven capecitabine cases were well tolerated for  
4–6 treatments, two of which showed hand-foot syndrome 
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and recovered after targeted treatment. Five TC cases did not 
finish the treatment due to side effects such as bone marrow 
suppression. Currently, there is no large scale randomized 
clinical trial for chemotherapy in elderly breast cancer 
patients or standardized practice. Renal function and bone 
marrow reserve decrease with age and can increase the risk 
of toxic effects from treatment regimens (46). Therefore, if 
it is necessary to use complementary chemotherapy, we need 
to take into consideration that survival benefit and toxicity 
associated with chemotherapy, in order to select more 
effective and convenient approaches with less side effects (47).  
Treatment guidelines do not set an upper age limit for 
the use of chemotherapy, but acknowledge that comorbid 
medical conditions and life expectancy must be considered 
when prescribing chemotherapy (48). 

Radiotherapy 

Due to a high proportion of patients who underwent 
mastectomy, irradiation was performed only in 9.8% 
of our patients. In the young age group, the patients 
who underwent breast conservative surgery (BCS) were 
recommended to receive adjuvant radiation therapy to the 
remaining breast tissue (49). While in the old age group, 
radiotherapy could be avoided in case of a large surgical 
margin, a tumor smaller than 2 cm, a low or moderate 
tumor grade and hormone-dependent (50,51).

Finally, several limitations of this study should be taken into 
account. Because this is a retrospective observational study with 
a small number of patients, there is undoubtedly selection bias 
and residual confounding by factors for which we do not have 
data. Most physicians take comorbid conditions into account 
when choosing treatment strategies, while whether these 
comorbidities influence the biology of breast cancer leading 
to recurrence or survival still unknown (52,53). Functional 
imaging may define tumor biological characteristics (54,55), 
and help therapeutic planning with personalized medicine (56).

Conclusions

Breast cancer in elderly is not definitely a less aggressive 
disease compared with the cancer arising in younger 
women. There are unique clinical and pathological features 
associated with elderly breast cancer patients, such as long 
disease course, late on-set and multiple associated diseases. 
Meanwhile, high rate for triple negative, low rate for Her2 
positive, poor endurance for chemotherapy and compliance 
for endocrine therapy, while surgery and endocrine therapy 

are the most common and effective treatment strategies. 
It is true that many 80 years or older patients receive less 
than standard surgical treatment (57). Mastectomy was 
performed more frequently, and axillary dissection and 
radiation were performed less frequently, among older 
patients, consistent with other reports (41).
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