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Abstract
No clear standard treatment guidelines exist for older women with breast cancer. In this study we aimed to examine
the practice patterns and treatment outcomes of women �80 years old with invasive breast cancer. A retrospective
chart review at a single academic institution was performed of 124 women diagnosed with stage I to III invasive breast
cancer aged �80 years between 2005 and 2014. Median age of diagnosis was 84 years. Fifty-nine of the cancers
(48%) were detected using mammography. One hundred twelve patients (90%) underwent surgery. There was no
difference in comorbidities between the surgical and nonsurgical group (P ¼ .800). In multivariate analysis, age was
predictive of receiving surgery (P < .001). Overall survival probability was higher for those who received hormonal
therapy (P ¼ .002), radiation therapy (P ¼ .041), and those with lower-stage tumors (P ¼ .018). Surgery was not
predictive of survival. It is important to consider comorbidities, complications and, longevity when determining
whether elderly women diagnosed with breast cancer benefit from surgery.
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Introduction
As women are living longer into and past their eighth and ninth

decades, more women are being diagnosed with cancer. The risk of
developing breast cancer increases with age, peaking in incidence
around age 80 years,1 and elderly women aged 70 years and older
comprise approximately 30% of all invasive breast cancer cases.2

Despite the disease burden of breast cancer in the elderly, there
currently exists no clear standard treatment guidelines for older
women with invasive breast cancer, and few studies examine the
effect that treatment has on overall survival.3 Moreover, many of the
published studies for the elderly breast cancer population often
include younger age groups with invasive breast cancer or exclude
women older than 80 years old,4 leading to a paucity of information
on treatment patterns for women older than age 80 years affected by
invasive breast cancer.5
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The treatment of elderly women older than age 80 years with
breast cancer is often less aggressive and might deviate from standard
practices established for younger women.3 Elderly women are less
likely to undergo surgery6 and are usually excluded from partici-
pating in clinical trials,4 rendering treatment approaches largely on
the basis of performance status and comorbidities.7 Multiple studies
have shown that elderly women with invasive breast cancer are not
being treated as aggressively as their younger counterparts.8,9

Additional studies have shown variation in survival and outcomes
with less aggressive treatment for elderly women with breast can-
cer.10-12 Extrapolation of these studies is also complex, however,
because comorbidities, performance status, and longevity must be
taken into account.13

The purpose of this study was to examine the method of diag-
nosis, the treatment, and outcomes of elderly women 80 years of age
and older with invasive breast cancer. Our goal was to examine the
practice patterns including surgery and utilization of adjuvant
treatment (chemotherapy, antiendocrine therapy, radiology) and
treatment outcomes of women 80 years of age and older with
invasive breast cancer at a large academic center.

Materials and Methods
An institutional review board-approved retrospective chart review

was performed to identify patients from 2005 to 2014 who were
female and 80 years of age or older with stage I to III invasive breast
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Treatment and Outcomes of Elderly Women With BC
cancer within the Froedtert Hospital Tumor Registry in Milwaukee,
Wisconsin. Women were not included in the study if their clinical
stage was IV or if they had a previous diagnosis of a separate ductal
carcinoma in situ or invasive breast cancer before the age of 80. A
total of 154 women were identified in the tumor registry. Thirty
women were then excluded because of lack of treatment and follow-
up information in the medical record.

Data collected included patient socioeconomic status; diagnostic
information; tumor characteristics including tumor histology; stage
of disease at diagnosis; type of surgery, radiation, or systemic
treatments; complications within 3 months of surgical, systemic,
and/or radiation therapy; survival status; breast cancer recurrence
status; and overall survival. Staging of the tumor was done clinically
and pathologically on the basis of the American Joint Committee on
Cancer (version VII) Tumor, Node, Metastases system
classification.14

Comorbidities were assessed using the Charlson Comorbidity
Index.15 Comorbidities were identified via chart review of patient
medical records. Complications were assessed within 3 months of
surgery, radiation, and/or chemotherapy. Complications were
further classified as Grade 1 to 5 according to the National Cancer
Institute Common Terminal Criteria for Adverse Events v4.0.16

Survival status at last date of contact recorded included: alive with
no evidence of disease, alive with evidence of disease, dead of other
causes, dead of disease, dead with cause unknown, and lost to
follow-up.

Descriptive statistics were performed for continuous variables and
categorical variables. KruskaleWallis and c2 tests were applied to
evaluate the associated continuous variables and categorical vari-
ables, respectively. Logistic and Cox regression was used for
multivariate analysis of receipt of surgery and overall survival,
respectively. A KaplaneMeier plot was performed to estimate the
overall survival for the cohort according to whether or not they
underwent surgery. A log rank test was used to compare overall
survival probabilities.

Results
The final cohort consisted of 124 patients 80 years of age or older

diagnosed with invasive breast cancer stages I to III. Median age of
diagnosis was 84 (range, 80-99) years. Most of the cancers were
detected using mammography (59 patients, 48%), followed by self-
palpation (42 patients, 34%; Table 1). Most of the cancers were
diagnosed at an early stage (stage I or II). Most tumors were low
grade (41 tumors [33%] Grade 1; 59 tumors [48%] Grade 2). Most
of the tumors were estrogen receptor (ER)-positive (ERþ; 114 tu-
mors [91%]) and 14 tumors (13%) were HER2þ.

The majority of patients (112/124, 90%) in this cohort of pa-
tients underwent surgery (Table 1). Of those, 82 patients (73%)
underwent a lumpectomy, while 30 patients (27%) received a
mastectomy. Within the surgical group, 94 patients (76%) under-
went axillary surgery: 73 of those patients (78%) underwent a
sentinel lymph node biopsy, 15 patients (16%) received an axillary
lymph node dissection, and 6 patients (6%) who initially had a
sentinel lymph node biopsy were converted to an axillary node
dissection. Of those who underwent surgery, 14 patients (12%)
required additional excisions for positive or close tumor margins.
Pathological staging of tumors revealed 58 (52%) were stage I, 35
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(32%) were stage II, and 17 (16%) were stage III. No difference was
seen in the number of comorbidities between the surgical and
nonsurgical groups (P ¼ .800). Only 16 (13%) of the patients
received chemotherapy, with 105 (85%) not receiving chemo-
therapy (6 of these patients refused treatment [5%]). Of the entire
cohort, most patients (94/119, 77%) received hormonal therapy
and 56 patients (46%) underwent radiation (Table 1).

Of the 12 patients who did not undergo surgery, these patients
were more likely to be older with a median age of 91 (range, 83-99;
mean age, 90) years. For these patients, self-detection via self-breast
examinations was the most common method of tumor detection (8
patients, 66.7%). Like those who received surgery, most tumors
were clinical stage I or II (10 tumors, 83%) and were predominantly
Grade 1 or 2. Tumors of all 12 patients who did not receive surgery
were all ERþ and/or progesterone receptor (PR)-positive (100%).
Finally, the women who did not receive surgery had similar co-
morbidity scores using the Charlson Comorbidity Index compared
with the women who did receive surgery (Table 1).

Of those who underwent radiation therapy, the mean age of
those who received radiation was 83.7 years. Those who did not
receive radiation or refused radiation had a mean age of 85.2 years.
Of those who underwent surgery who then received adjuvant ra-
diation therapy, 10/56 patients (17.9%) underwent mastectomy
and 46/56 patients underwent lumpectomy (82.1%). The mean
Charlson Comorbidity Index score was 4.98 for those who received
radiation and 5.1 for those who did not receive radiation. Fifty-two
patients (46%) who received surgery were pathological stage II/III.
In stage I/II patients who received surgery, 16/52 (31%) received
chemotherapy, 6 refused (12%), and the reasons chemotherapy
was not administered in the remaining patients was not clear.

Of the patients who received surgery, 20 patients (18%) experi-
enced complications within 3 months of their procedure (Table 2).
Seventeen out of 20 (85%) of the adverse events were Grade 1,
including complications such as mild postoperative seromas,
delayed wound healing, hypersensitive nerve issues, and
lymphedema. Of those who experienced Grade I complications, 11
women received a lumpectomy whereas 6 women underwent a
mastectomy. Two patients (10%) who underwent a lumpectomy
had Grade 2 complications of incision site infection and wound
dehiscence requiring the use of antibiotics. One patient who
received a mastectomy experienced a Grade 4 complication, which
required surgical evacuation of the anterior chest wall because of a
hematoma 3 days after initial surgery in a patient taking therapeutic
enoxaparin for a history of portal vein thrombosis.

There were 9 cases of systemic chemotherapy complications (6
Grade I/II and 3 Grade III/IV). Chemotherapy complications
included instances of neuropathy, hemorrhagic cystitis, decreased
ejection fraction, and severe nausea, vomiting, and diarrhea. For 2
patients, side effects from chemotherapy required hospital admission
and 1 patient required a blood transfusion for anemia. Fourteen of
16 patients (88%) completed their planned chemotherapy regimen.
For 1 patient, chemotherapy was discontinued because of sleep
disturbances and neuropathy after 4 of 6 cycles and another patient
was still receiving chemotherapy at the time of data collection.
Beyond expected mild erythema during radiation therapy (Grade I
toxicity), 3 patients had Grade 2 complications related to radiation
therapy requiring intervention with antifungals or antibiotics.



Table 1 Presentation, Diagnosis, Tumor Characteristics, and Treatment Patterns in 124 Women Age 80 Years or Older

Factor Total (n [ 124) No Surgery (n [ 12) Surgery (n [ 112) P
Age at Diagnosis

Mean (SD) 84.6 (3.8) 89.7 (4.6) 84.1 (3.3) <.001

Median (range) 84.0 (80.0-99.0) 90.5 (83.0-99.0) 83.0 (80.0-97.0)

Comorbiditiesa

1-2 2 (1.7) 0 (0.0) 2 (1.9) .800

3-4 56 (47.5) 6 (54.5) 50 (46.7)

�5 60 (50.8) 5 (45.5) 55 (51.4)

Diagnosis Method

Clinical breast exam 10 (8.1) 1 (8.3) 9 (8.0) .068

Mammogram 59 (47.6) 2 (16.7) 57 (50.9)

Other 7 (5.6) 0 (0.0) 7 (6.3)

Self-detection 42 (33.9) 8 (66.7) 34 (30.4)

Unknown 6 (4.8) 1 (8.3) 5 (4.5)

Tumor Histology

Invasive ductal 102 (82.3) 10 (83.3) 92 (82.1) 1.000

Invasive lobular 22 (17.7) 2 (16.7) 20 (17.9)

Clinical Stage (TMN)

I 70 (57.4) 5 (41.7) 65 (59.1) .285

II 41 (33.6) 5 (41.7) 36 (32.7)

III 11 (9.0) 2 (16.7) 9 (8.2)

Tumor Grade at Diagnosis

1 41 (33.3) 6 (50.0) 35 (31.5) .158

2 59 (48.0) 6 (50.0) 53 (47.7)

3 23 (18.7) 0 (0.0) 23 (20.7)

Receptor Status (ER and/or PR)

Negative 10 (8.1) 0 (0.0) 10 (8.9) .596

Positive 114 (91.9) 12 (100.0) 102 (91.1)

HER 2/neu Status

Negative 93 (83.8) 6 (75.0) 87 (84.5) .312

Positive 14 (12.6) 1 (12.5) 13 (12.6)

Equivocal 4 (3.6) 1 (12.5) 3 (2.9)

Axillary Surgery

No 30 (24.2) e 18 (16.1) e

Yes 94 (75.8) e 94 (83.9)

Re-excisionb

No 104 (88.1) e 96 (87.3) e

Yes 14 (11.9) e 14 (12.7)

Chemotherapy

No/refused 105 (86.8) 10 (100.0) 95 (85.6) .356

Yes 16 (13.2) 0 (0.0) 16 (14.4)

Hormone Therapy

No/refused 27 (22.7) 1 (11.1) 26 (23.6) .682

Yes 92 (77.3) 8 (88.9) 84 (76.4)

Radiation Therapy

No/refused 65 (53.7) 10 (100.0) 55 (49.5) e

Yes 56 (46.3) 0 (0.0) 56 (50.5)

Final Pathologic Overall

I 58 (52.7) e 58 (52.7) e
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Table 1 Continued

Factor Total (n [ 124) No Surgery (n [ 12) Surgery (n [ 112) P

II 35 (31.8) e 35 (31.8)

III 17 (15.5) e 17 (15.5)

Data are presented as n (%) except where otherwise noted.
KruskaleWallis tests, F-tests, or Fisher exact test/c2 were applied to evaluate for differences between the no surgery and surgery groups for continuous variables or categorical variables.
Abbreviations: ER ¼ estrogen receptor; PR ¼ progesterone receptor.
aComorbidities assessed using the Charlson Comorbidity Index.
bOf the patients who required re-excision, 12 patients had received a lumpectomy whereas 2 patients underwent a mastectomy. Of the 2 patients who underwent mastectomy, one patient was found
to have positive medial margins whereas the second patient had initially undergone a partial mastectomy and was found to have positive nodes and margins and decided to have additional surgery in
the form of a total mastectomy.

Treatment and Outcomes of Elderly Women With BC
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The median follow-up for the whole cohort was 40 months. As of
the last follow-up date, 48 patients (39%) of the total cohort were alive
with no evidence of disease, 8 patients (6%) were alive with breast
cancer, and only 6 patients (5%) died from complications of breast
cancer. Overall, 25 patients (20%) died of other causes, 17 patients
(14%) died from unknown causes, and 20 (16%) patients were lost to
follow-up. For the surgery group, median follow-up was 49 months
with 48 patients (43%) alive with no evidence of disease and 6 patients
(5%) alive with breast cancer. Six patients (5%) who received surgery
died from complications related to breast cancer, 20 (19%) died of
other causes, 16 (14%) died of unknown causes, and 16 (14%) were
lost to follow-up. For the no-surgery group, median follow-up was 26
months with 2 patients (17%) alive with breast cancer, 0 patients died
of breast cancer-related causes, 4 patients (33%) died from non-breast
cancer-related causes, 2 patients (17%) died from unknown causes,
and 4 patients (33%) were lost to follow-up.

Approximately 15 patients (13%) of patients who received sur-
gery experienced a recurrence, and of these, 5 patients (31%) had a
local recurrence, 4 patients (25%) had a regional recurrence, and 6
patients (44%) had a distant recurrence. Specifically, 11 women
who received a lumpectomy experienced a recurrence (4 local, 3
regional, and 4 distant). Of the women who underwent a mastec-
tomy, 3 experienced a recurrence (1 regional and 2 distant). Median
time to recurrence for the whole cohort was 15 months (range, 7-66
months). Of those who experienced a cancer recurrence, 6 of 14
patients (43%) received radiation therapy, 3 of 14 (21%) received
chemotherapy, and 10 of 14 (71%) received hormonal therapy.
Only 3 of 14 patients received all 3 treatment modalities (radiation,
chemotherapy, and hormonal therapy).

Multivariate analysis was performed to determine factors pre-
dictive of receiving surgery, including age at diagnosis, clinical stage,
Table 2 Number of Complications With Surgery, Chemo-
therapy, and Radiation Therapy

Treatment

Occurrences, n (%)

Grade I/II Grade III/IV

Surgery (n ¼ 112) 19 (17) 1 (0.01)

Lumpectomy (n ¼ 82) 13 (12) 0 (0)

Mastectomy (n ¼ 30) 6 (5) 1 (0.01)

Chemotherapy (n ¼ 16) 6 (38) 3 (19)

Radiation Therapy (n ¼ 56) 5 (9) 0 (0)

Complications were defined using Common Terminology Criteria for Adverse Events v4.0.
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diagnostic method of detection, ER/PR and HER2 status, and
Charlson Comorbidity Index. Age was the only variable predictive
of receiving surgery (P < .001; Table 3). Overall survival probability
(Figure 1) was significant in those who received surgery compared
with those who did not (P ¼ .01). However, multivariate analysis
revealed that clinical stage (P ¼ .018), receipt of hormonal therapy
(P ¼ .002), and receipt of radiation (P ¼ .041) were significant for
overall survival, whereas surgery was not predictive of survival in
multivariate analysis (Table 4).

Discussion
Women 80 years of age and older with breast cancer are less likely

to undergo surgery6 and have more variation in terms of treatments
administered than younger patients. In our cohort, we found that a
large proportion of octogenarians did receive breast cancer treatment
and this group had an overall survival benefit, namely those who
received radiation and hormonal therapy (Table 4). In addition, not
surprisingly, those patients with lower-stage disease also had better
overall survival. Those who underwent surgery were likely to be
younger, reflecting physician selection bias in choosing to treat
patients with better performance status to receive surgery and other
adjuvant treatments. There was no statistical difference between the
surgery and nonsurgery groups with respect to histology, clinical
stage, tumor grade, receptor status, and Charlson Comorbidity
Index. However, the Charlson Comorbidity Index is an imperfect
measure to determine whether or not someone is an appropriate
surgical candidate. In this study, the Charlson Comorbidity Index
provided a surrogate measure for an individual’s health status, as we
were limited in our ability to use more granular methods to
determine potential longevity.

In our study of 124 patients 80 years of age and older with
nonmetastatic invasive breast cancer, 59 women (48%) of women
were diagnosed via screening mammography and 42 women (34%)
were diagnosed via clinical examination. This finding supports other
studies that have shown that approximately half of older patients
(those 80 years old or older) were diagnosed via mammography,5

whereas other studies have reported that most of their cohort 80
years of age or older (39%) were diagnosed using a clinical exam17

and that mammography is underutilized in populations aged 80 or
older.9 The discrepancy between diagnostic methods might relate to
a lack of specific screening recommendations for women 80 years of
age or older over this time period. In fact, studies on the benefit of
breast cancer screening in the elderly population often exclude
women older than the age of 75 years.18,19 Because fewer women
older than the age of 80 years receive routine mammographic



Table 3 Multivariate Analysis for Patients Whose Clinical Tumor Stage (TNM) Was Not IV to Evaluate the Probability of Receiving
Surgery

Parameter
n (n Event);

Total n [ 124 OR (95% CI) P Overall P
Age of Diagnosis 124 0.69 (0.57-0.84) <.001 <.001

Receptor Status (ER and/or PR)

Positive 114 (102) 1.00 .962

Negative 10 (10) 539,397.11 (0.00 to Infa) .962

Charlson Comorbidity Index

1-4 58 (52) 1.00 .878

�5 60 (55) 1.35 (0.30-6.06) .696

Unknown 6 (5) 0.75 (0.04-12.79) .842

Clinical TNM Stage

1 71 (66) 1.00 .621

2 42 (37) 1.24 (0.26-5.89) .791

3 11 (9) 0.36 (0.04-3.76) .397

Abbreviations: OR ¼ odds ratio; TNM ¼ Tumor, Node, Metastases.
aThe confidence interval for this variable approach infinity (Inf).
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screening, it has been proposed that elderly women present with
more aggressive or higher-risk disease.20 However, other studies
have documented that elderly women have less aggressive disease
and a more favorable tumor marker profile (ERþ and/or PRþ,
HER2/neu�, and decreased levels of cell proliferation markers).21-23

Most of our patients presented with favorable tumor characteristics
indicating less aggressive tumors, with 70 tumors (57%) and 41
tumors (34%) having stage I or II disease, respectively, 100 patients
(81%) having Grade 1 to 2 tumors, and 114 tumors (92%) having
ER and/or PR positivity.

Surgical treatment in elderly women with invasive breast cancer is
often influenced by age and associated comorbidities.5 It has been
documented that elderly women are less likely to have breast-
conserving surgery and more likely to have a mastectomy.3-5,7,24-26

In our cohort, 112 patients (90%) of patients underwent surgery
(breast and/or axillary). In contrast to other reports, our patients were
more likely to undergo breast-conserving surgery (82/112 patients,
73%). This finding is likely because lumpectomy is a less invasive and
Figure 1 KaplaneMeier Curve for Surgery and Overall Survival
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a less morbid procedure than mastectomy with similar oncologic
outcomes. Our findings are similar to those of Evron et al,8 who re-
ported more than 60% of patients underwent a lumpectomy and
13% received simple mastectomies. Tumor stage might have also
influenced the higher percentage of women who received breast-
conserving surgery. In our cohort, 111 women (89%) were clinical
stage I/II. Other studies have shown similar rates of early stage breast
cancer but withmastectomy serving as the predominant procedure for
surgical treatment for those studies.3,7,24 Furthermore, cosmesis
might not have been as important when choosing surgical treatment,
and surgical decision-making in this cohort might have been influ-
enced more by the health status of the patient. For instance, a mas-
tectomy without reconstruction requires more time in the operating
room versus a lumpectomy.

Conversely, elderly women with invasive breast cancer have been
reported to be less likely to undergo axillary staging procedures27,28

compared with their younger counterparts.29 As of July 2016, in
their Choosing Wisely guidelines, the Society of Surgical Oncology
states that sentinel node biopsies may be safely omitted in clinically
node-negative women who are 70 years old or older with low-risk
disease. In this age group treatment with hormonal therapy does
not result in increased rates of locoregional recurrence and does not
affect breast cancer mortality.30,31 Despite literature stating that
axillary surgery in those 70 years of age or older with lower-risk
disease might have no effect on overall survival or breast cancer
recurrence,32-34 axillary surgery remains widely used in this age
group with studies reporting axillary surgery rates ranging from 45%
to 95% from large data sets (2004-2013) before the Choosing
Wisely guidelines about axillary surgery in those 70 years old or
older.33,35 The continued use of axillary surgery might be on the
basis of studies that have shown sentinel node mapping and biopsies
to be influential on subsequent therapy decisions such as chemo-
therapy.29 With the institution of the current Choosing Wisely
guidelines, it is likely the number of sentinel node biopsies and
axillary surgeries in the elderly population will decline with time.
For our cohort who underwent surgical treatment, 94 women
Clinical Breast Cancer June 2019 - 161



Table 4 Multivariate Analysis of Factors That Might Be Associated With Overall Survival

Parameter
n (n Event);

Total n [ 124 HR (95% CI) P Overall P
Age at Diagnosis 124 1.07 (0.98-1.17) .134 .134

Receptor Status (ER and/or PR)

Negative 10 (5) 1.00 .779

Positive 114 (43) 1.17 (0.38-3.62) .779

Chemotherapy

No/unknown 108 (44) 1.00 .276

Yes 16 (4) 0.52 (0.16-1.68) .276

Clinical TNM Stage

1 71 (20) 1.00 .018

2 42 (22) 1.98 (1.03-3.79) .039

3 11 (6) 3.83 (1.37-10.71) .010

Hormone Therapy

No/unknown 32 (15) 1.00 .002

Yes 92 (33) 0.31 (0.14-0.65) .002

Radiation Therapy

No/unknown 68 (27) 1.00 .041

Yes 56 (21) 0.49 (0.25-0.97) .041

Surgery

No 12 (6) 1.00 .780

Yes 112 (42) 0.85 (0.28-2.59) .780

Abbreviations: ER ¼ estrogen receptor; HR ¼ hazard ratio; PR ¼ progesterone receptor; TNM ¼ Tumor, Node, Metastases.

Treatment and Outcomes of Elderly Women With BC
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(84%) underwent some type of axillary staging procedure (sentinel
lymph node biopsy or axillary lymph node dissection). Our findings
are therefore comparable with those studies in which most patients
who received surgical treatment underwent axillary staging.5,24 The
high rate of axillary staging procedures is likely because of the time
period of treatment for our cohort (2005-2014), which was before
the Choosing Wisely guidelines were published.

It is important to consider the potential risks of surgery and
postoperative complications when deciding whether or not a patient
is a candidate for breast cancer surgery. One study reported that
although 41 of the elderly women with breast cancer (37%) expe-
rienced some type of surgical complication, most of these compli-
cations were classified as minor.25 We had similar results showing a
relatively low complication rate (20 patients [18%] at 3 months),
with most complications requiring no intervention and not inter-
fering with, or only mildly interfering with, patient activities of daily
living. A large percentage of our cohort underwent surgery, likely
because most patients underwent breast-conserving surgery, which
had a low complication rate although half of the patients had a
Charlson Comorbidity Index >4. Surgery may be considered when
appropriate in elderly women with invasive breast cancer, because it
yields acceptable complication rates in most cases, with most events
being minor complications, particularly in patients who might not
be compliant with systemic therapy.

Chemotherapy was seldom used in our patient population.
Compared with younger women with breast cancers with similar
tumor biology, elderly women often receive chemotherapy less
frequently and at lower doses.7,36 Reasons for omitting chemo-
therapy might include expected lifespan, comorbidities, and
Clinical Breast Cancer June 2019
potential for adverse events. While 8 patients (50%) who received
chemotherapy in our cohort experienced complications, 3 of those
complications (38%) were considered minor. Therefore, it could be
proposed that chemotherapy may be used in older populations,
when deemed appropriate and lifespan and quality of life are taken
into account.

While 114 (91%) of our patients were hormone receptor-
positive, only 92 patients (81%) who were hormone receptor-
positive received hormonal treatment. We found of those for
whom hormone treatment was indicated, 7 patients (6%) refused
treatment. We were not able to determine from reviewing records
why the remaining 15 patients (13%) did not receive hormonal
therapy. In the no-surgery group, no patients received radiation or
chemotherapy, whereas 8 patients (67%) received hormonal ther-
apy. Of the remaining 4 patients in the “no-surgery” group who
were hormone receptor-positive, 1 patient did not receive hormone
therapy and for the other 3 patients it could not be determined from
medical records whether or not they received hormone therapy.
Despite that clinical trials have shown an improvement in survival
and recurrence rates with hormonal therapy in postmenopausal
women,37 it is also well documented that compliance rates with
these medications can be low.38 As previously reported, it is difficult
to ascertain whether these elderly patients are routinely taking these
medications and whether it contributes to surival.39 In the multi-
variate analysis for survival, hormonal therapy was very significant,
showing the importance of systemic therapy for breast cancer
whether a patient is a surgical candidate or not.

It has been shown that elderly women with breast cancer are less
likely to receive adjuvant radiation therapy.5,9 However, studies
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such as CALGB (Cancer and Leukemia Group B) 9343 have shown
that radiation can be safely omitted in older patients (70 years or
older) receiving breast conserving surgery and endocrine therapy for
small, hormone receptor-positive and node-negative breast cancers,
without affecting overall survival.40,41 van de Water et al36 reported
that for women aged 75 years or older, approximately 50% received
radiotherapy, compared with up to 74% in younger patients. In our
cohort, 56 women (45%) received radiation therapy as part of their
cancer treatment. Although this number might seem high because
of the CALGB 9343 findings, it might be attributed to factors such
as anticipated life expectancy or patient characteristics. Those
women who received radiation therapy in our cohort tended to be
slightly younger than the entire cohort with a median age of 83
years old, but had similar comorbidities compared with the whole
cohort. Additionally, a slightly larger percentage of the women who
received radiation therapy had higher-stage tumors compared with
the cohort as a whole (6/56 women [11%] vs. 11/124 women [9%],
respectively). It is possible that although the Charlson Comorbidity
Index was similar in both groups regardless of receipt of radiation,
there are other factors not accounted for in the index that differed
between the groups, with those who received radiation having a
higher performance status.

We found the main cause of death was often because of other
causes besides breast cancer (25/124 [20%] because of other causes,
17/124 [14%] because of unknown causes), with only 6 patients
(5%) dying from causes related to their breast cancer. The low death
rate caused by breast cancer might be related to tumor biology.
Other competing comorbidities might have had a greater effect on
patient survival compared with the diagnosis of breast cancer. Of
note, for 20 patients (16%), survival status could not be ascertained
upon follow-up, which might have also affected the major cause of
death in the cohort. Compared with the literature, other studies
have also shown that causes other than breast cancer become more
important as causes of death with increasing age.5,42

Limitations of this study include the retrospective nature of the
study and therefore, the inability to determine particular reasons for
omission of certain therapies for patients such as chemotherapy.
Because patients in this study were only from 1 academic institu-
tion, and this was a relatively small number of patients, the results
might be difficult to generalize to other populations. However, our
institution is situated such that the patient mix is from urban and
suburban areas. In addition to standard tumor factors such as re-
ceptor status, tumor grade, and stage, we were also able to determine
the comorbidity status of our patients which is an important factor
when assessing whether a patient is a surgical candidate and whether
or not to administer adjuvant therapy. Half of our cohort had a
Charlson Comorbidity Index of �5, showing that our findings are
also applicable to patients with a number of comorbidities. Another
strength of our study was our ability to examine the complication
rates of specific treatments and details of each complication on a
more granular level than is possible in larger database studies.

Conclusion
Herein we report on the treatment and outcomes for women 80

years of age or older with nonmetastatic invasive breast cancer at a
large academic center. In this cohort, patients who were younger,
with image-detected tumors, were more likely to undergo surgery.
We also showed that patients with early stage disease who received
hormonal therapy and/or radiation therapy were more likely to
survive, particularly those who received hormonal therapy. Because
of the low frequency of complications with surgery, radiation, or
chemotherapy, including these therapies as standard of care for
octogenarians who have few comorbidities and reasonable longevity
should be considered. Further analysis of treatment outcomes in this
patient population is warranted to determine a standard multidis-
ciplinary approach to breast cancer treatment for elderly patients.
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