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Abstract

Purpose
To investigate among women ≥ 70 years with early stage invasive breast cancer, whether primary
endocrine therapy and omission of surgery resulted in an inferior relative survival, whether the omission
of preoperative imaging resulted in an inferior local control, and whether the omission of axillary staging
resulted in an inferior regional control and inferior relative survival.

Methods
A single center retrospective cohort study at Herlev Hospital, Denmark. Relative survival was expressed as
standardized mortality ratios (SMR) and differences were estimated using Poisson regression and
evaluated by rate ratios (RR). Differences in local and in regional recurrence were estimated by a Cause
Speci�c Hazard Model and evaluated by hazard ratios (HR). Models were adjusted for age, comorbidity,
and tumor size.

Results
We identi�ed 1,142 women. Patients who received only endocrine therapy had a higher SMR than
patients treated with primary surgery (RR = 2.57;95%CI:2.01–3.30). Patients treated with primary breast
conserving surgery (BCS) did not have a lower risk of local recurrence if they received preoperative
imaging (HR = 0.88;95%CI:0.27–2.81). Finally, patients who received an axillary staging had a lower risk
of regional recurrence compared to patients who did not receive axillary surgery (HR = 0.25;95%CI:0.08–
0.84), but not a statistically signi�cant superior relative survival (RR = 0.78;95%CI:0.60-1.00).

Conclusion
Elderly women with early stage breast cancer treated with only endocrine therapy had an inferior relative
survival, omission of axillary staging resulted in a higher risk of regional recurrence and a tendency to an
inferior relative survival, and omission of preoperative imaging before BCS did not result in a higher risk
of local recurrence.

Background
With the increased life expectancy, the number of elderly women diagnosed with primary invasive breast
cancer is growing. In the United States from 2012–2016, 31% of incident breast cancer cases among
women were 70 years or older [1]. Still, there is a lack of level 1 evidence on treatment recommendations
for this group of patients, and treatment guidelines are often based on smaller subgroup analyses or
extrapolations from results on younger individuals [2]. It has been demonstrated that elderly breast
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cancer patients more often receive less aggressive treatment than younger breast cancer patients [3,4],
which can be partly explained by them having a higher degree of comorbidity, high age itself, and also
because of patient preference [5]. Women above 70 years diagnosed with breast cancer have a poorer
relative survival compared to younger women, and it has been suggested that this is due to non-
adherence to guidelines resulting in inferior treatment [6]. Substantiating this, omission of surgery in
elderly women with primary invasive breast cancer has been shown in several studies to result in inferior
breast cancer survival [7,5,8]. Instead of primary surgical treatment of operable breast cancer, some older
women are treated with primary endocrine therapy, which was �rst described in the early 80’s as an
alternative treatment option for older women with primary invasive breast cancer [9,10]. This treatment is
however in most guidelines not considered standard of care, and a systematic Cochrane review from
2014 concluded that ‘primary endocrine therapy should only be offered to women with oestrogen receptor
(ER)-positive tumours who are un�t for surgery, at increased risk of serious surgical or anaesthetic
complications if subjected to surgery, or who refuse surgery.’ [11]. With the advancements in less invasive
surgical techniques (e.g. sentinel lymph node biopsy and increased use of breast conserving surgery) and
higher safety in anesthetic procedures, today even patients with several comorbidities would be �t for a
surgical intervention for invasive primary breast cancer.

Axillary surgery in clinically node negative elderly patients has shown to reduce the risk of regional
recurrence, but doesn’t seem to have an effect on overall or breast cancer speci�c mortality [12,13].
Therefore the SIOG/EUSOMA guidelines, although recommending sentinel lymph node biopsy (SLNB) as
standard of care in clinically node negative elderly breast cancer patients, does state that ‘omission of
SLNB and completion ALND might be reasonable in some older patients’[2], and the American Choosing
Wisely initiative have gone even further in their recommendations, stating that axillary staging safely can
be omitted in clinically node negative patients above 70 years with HER2 negative and estrogen receptor
positive breast cancer [14].

In the Danish Breast Cancer Group (DBCG) guidelines, the ‘triple test’ (clinical examination, diagnostic
imaging (ultrasound and mammography) and �ne needle aspiration or core needle biopsy) is regarded as
the cornerstone in the diagnostic investigation of breast cancer [15]. Further, leaving out mammography
from the diagnostic investigation of patients, should only be considered if patients are younger than 30
years, if the patient is pregnant or is breast feeding, or if the patient has in�ammation of the breast [15].
Despite these guidelines, it is our experience, that elderly breast cancer patients often do not receive a
mammography as part of the diagnostic evaluation.

The aims of the present study were, in a single center retrospective cohort study of women 70 years or
older diagnosed with early stage primary invasive breast cancer, to examine whether primary endocrine
therapy instead of primary surgery resulted in an inferior relative survival, whether the omission of
preoperative imaging resulted in an inferior local control, and whether the omission of the sentinel lymph
node biopsy resulted in an inferior regional control and an inferior relative survival.

Methods



Page 4/18

Study design and study population
The present study is a single center retrospective cohort study. All women, ≥ 70 years old, diagnosed with
primary invasive breast cancer and treated at the Department of Breast Surgery at Herlev Hospital,
Denmark, from March 2000 until December 2007 were included in the cohort. First, we looked at the
relative survival according to whether patients had been surgically treated, treated only with primary
endocrine therapy, or treated with primary endocrine therapy followed by surgical treatment. Patients who
received neoadjuvant chemotherapy or who received neither surgery nor endocrine therapy were excluded.
Secondly, we looked at the risk of local recurrence according to whether patients treated with breast
conserving surgery (BCS) had received preoperative imaging. Patients treated with a mastectomy,
patients receiving neoadjuvant treatment, and patients not receiving surgical treatment were excluded.
Finally, the risk of regional recurrence as well as the relative survival was investigated among clinically
node negative surgically treated patients according to whether they did not receive axillary surgery or
whether they were treated with SLNB. Patients who were not surgically treated or who received
neoadjuvant therapy were excluded. Patients directly treated with axillary lymph node dissection (ALND)
would have either clinically evident metastasis to the axilla, metastasis visualized on ultrasound, or
biopsy veri�ed metastasis and were considered as clinically node positive and excluded as well.

Variables
Data on demographics, surgical and oncological treatment, histopathology, comorbidity, recurrences and
mortality was retrieved through medical records. The medical records are linked to the Danish civil
registration system, and therefore data on mortality is automatically updated in the medical �les. Data on
the background mortality among Danish women was retrieved from Statistics Denmark [16].

For histopathology, data on tumor histology, malignancy grade of invasive ductal carcinomas, tumor size,
estrogen receptor status, and number of metastases to the axilla was registered. Comorbidity was
quanti�ed using the Charlson Comorbidity Index (CCI) [17]. In the multivariable analyses, tumor size was
categorized into 1-20mm and > 20mm, CCI was categorized into 0, 1, and > 1, and age was categorized
into 70–74 years, 75–79 years, 80–84 years, and ≥ 85 years.

Outcomes
Follow-up on mortality was recorded up until between March and August 2017. Follow-up on local
recurrence, regional recurrence, distant metastasis, or contralateral breast cancer was recorded until either
an event, death or last clinical follow-up, whichever came �rst.

Statistical analysis
Data on demographics, disease characteristics, comorbidity, and treatment were evaluated and presented
descriptively with counts and percentages.

In the analysis investigating the effect of primary treatment on relative survival, patients were divided into
three groups: surgery as primary treatment, endocrine treatment as only treatment, and endocrine
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treatment as primary treatment followed by surgery. Standardized mortality ratios (SMR) were used as a
measure of breast cancer related death. SMRs were calculated as the observed overall mortality rate
among our patients divided by the expected mortality rate within strata of 1 year age groups, 5 year
calendar period, and 1 year intervals since time of diagnosis. The expected mortality rates were the
background mortality rates among women in Denmark. Differences in SMRs between groups were
estimated by Poisson Regression and evaluated by rate ratios (RR). The Poisson model was adjusted for
tumor size, age in 5 year groups, CCI, time since diagnosis (in 1 year groups), and time period. We tested
for interaction between age and the three primary treatment groups.

In the analysis investigating the effect of preoperative imaging on local control, patients were divided into
two groups: preoperative imaging and no preoperative imaging. The outcome was time until local
recurrence, censoring on ‘last follow-up contact’, regional recurrence, distant metastasis, contralateral
disease, or death whichever came �rst. Differences in local recurrences were estimated by a Cause
speci�c hazards model and evaluated by cause speci�c hazard ratios (HR). Proportionality was assessed
graphically using Martingale residuals and statistically with the supremum test. The model was adjusted
for age, comorbidity, and tumor size.

In the analysis investigating the effect of primary axillary surgery on regional control and relative survival,
patients were divided into two groups: no axillary surgery and SLNB. For regional control, the outcome
was time until regional recurrence, censoring on ‘last follow-up contact’, local recurrence, distant
metastasis, contralateral disease, or death whichever came �rst. Differences in regional recurrences were
estimated by a Cause speci�c hazards model and evaluated by cause speci�c hazard ratios (HR).
Proportionality was assessed graphically using Martingale residuals and statistically with the supremum
test. The model was adjusted for age and comorbidity. For relative survival, a poisson model was used as
described above, adjusting for age, comorbidity, time period and time since diagnosis.

Alpha was set at 0.05. All statistical analyses were performed using SAS version 9.4 for Windows (SAS
Institute Inc., Cary, NC).

Results
Between March 2000 and December 2007, 1,142 patients ≥ 70 years were treated for primary invasive
breast cancer at the Department of Breast Surgery, Herlev and Gentofte Hospital. The median age was 77
years (Interquartile range: 73–82). For overall mortality, the median follow-up was 7.80 years (IQR: 3.94–
11.36), with 795 (69.6%) dying during follow-up. For recurrence the median follow-up was 6.25 years
(IQR: 2.51–10.15). 52 were registered with local recurrence and 39 with regional recurrence. Patient and
disease characteristics are presented in Table 1, and treatment characteristics are presented in Table 2
according to age.

Primary surgery or endocrine therapy as monotherapy and
breast cancer related death
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Among 1,142 patients, 13 received neoadjuvant chemotherapy and two patients had missing data on
surgery or were not treated with either surgery or endocrine therapy, leaving 1,127 patients (see Fig. 1). Of
the 1,127 patients, 969 (86%) received surgery as the primary treatment, 57 (5%) received endocrine
therapy followed by surgery, and 103 (9%) patients received endocrine therapy alone. Among the 57
patients receiving primary endocrine therapy followed by surgery, the median time from diagnosis to
surgery was 228 days (IQR: 129–371). The observed and expected survival according to primary
treatment is presented in Fig. 2. The SMR among patients receiving endocrine therapy alone was
signi�cantly increased compared to patients receiving surgery as primary treatment with a RR on 2.57
(95% CI: 2.01–3.30). No increased risk was found for patients receiving primary endocrine therapy
followed by surgery, where the RR was 1.23 (95% CI: 0.91–1.66) (see Table 3). There was a statistically
signi�cant interaction between age and primary treatment, with the effect of receiving only endocrine
therapy vs primary surgery on the SMR being particularly elevated in the patient group 70–74, RR = 25.42
(95% CI: 7.63–84.67). For all other age groups, the RRs were similar, ranging from 2.36 to 2.68.

Preoperative imaging and risk of local recurrence
580 patients were included in the analysis, excluding 175 patients treated with neoadjuvant therapy and
387 patients treated with a mastectomy (see Fig. 1). Among the 580 patients, 319 received preoperative
imaging, 253 patients did not receive preoperative imaging planning, and 8 patients had missing data.
The adj. HR for local recurrence among patients receiving preoperative imaging vs not receiving
preoperative imaging was 0.88 (95% CI: 0.27–2.81) (see Table 3).

Sentinel lymph node biopsy and risk of regional recurrence
Of the 1142 patients, 342 clinically node positive patients treated with ALND and 175 patients treated
with neoadjuvant therapy were excluded (see Fig. 1). Among 625 clinically node negative patients
included in the analysis, 197 patients were not treated with axillary surgery and 428 patients were staged
by a SLNB. Of the latter 428 patients, 141 patients had a completion ALND. Among the 287 patients who
did not receive an ALND after sentinel lymph node staging, 229 (80%) had no metastases, 16 (6%) had
isolated tumor cells, 28 (10%) had only micrometastases, and 13 (5%) had macrometastases in the
sentinel node. There was missing data on nodal status for one patient. Patients who were staged by
SLNB had a lower risk of regional recurrence compared with patients who did not have axillary surgery
(adj. HR = 0.25; 95% CI: 0.08–0.84; p = 0.02) (see Table 3). Further, there was a tendency to a superior
relative survival among patients who were staged by SLNB (RR = 0.78; 95% CI: 0.60-1.00; p = 0.05).

Discussion
In the present study we found that women more than 70 years old, diagnosed with primary invasive early
stage breast cancer, have an inferior relative survival if they are treated with endocrine therapy alone
compared with women treated with primary surgery. Further, omission of axillary surgery in clinically node
negative patients resulted in a higher risk of regional recurrence, and a tendency to an inferior relative
survival. Use of preoperative imaging in this patient group did not seem to result in a better local control.
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In a systematic review by the Cochrane Collaboration from 2014, seven randomized trials were identi�ed
comparing primary surgery with primary endocrine therapy for elderly women with operable breast
cancer. They showed that surgery with adjuvant endocrine therapy resulted in better local control and a
tendency to better overall survival than endocrine therapy alone. There was no difference in overall
survival in studies comparing surgery alone with endocrine therapy alone [11]. A review from 2017 by
Pepping et al however concluded that no difference in overall survival was observed comparing primary
endocrine therapy with primary surgery, and they recommended that primary endocrine therapy should be
considered for patients with a life expectancy of less than two years and for frail patients especially with
low risk tumors [8]. Since these reviews some observational studies have demonstrated that omission of
surgery is associated with an inferior overall survival: A Danish observational study by Vogsen et al
including 5,856 patients ≥ 70 years diagnosed between 2008 and 2012 showed that omission of surgery
among elderly women with early stage breast cancer was associated with an inferior overall survival, and
in an interaction analysis this association was signi�cantly more pronounced among women less than
80 years [5]. Interestingly, they further showed that the main reason for deviating from treatment
guidelines was patient request [5]. A large British observational study including 23,849 patients
diagnosed between 2002–2010 also showed that omission of surgery among elderly women with early
stage ER positive breast cancer was associated with a signi�cantly inferior breast cancer speci�c survival
[7]. Our results are in line with these two recent studies. Despite these results it can however be argued
that even though we adjust for age and comorbidity using the CCI, some of the effect of primary
endocrine therapy on survival can be explained by residual confounding of comorbidity or unmeasurable
‘frailty’. In the SIOG/EUSOMA guidelines from 2012 they recommend that “Primary endocrine therapy
should only be offered to elderly individuals with ER-positive tumours who have a short estimated life
expectancy (< 2–3 years), who are considered un�t for surgery after optimisation of medical conditions or
who refuse surgery. The involvement of a geriatrician is strongly recommended to estimate life
expectancy and guide management of reversible comorbidities. It is reasonable to choose tamoxifen or
an aromatase inhibitor based on potential side-effects.” [2]. It should be noted, that among all our
patients only 9% received primary endocrine therapy alone during the seven-year period from 2000 to
2007. This number is considerably lower than the 15% observed in a Danish study looking at all women 
≥ 70 years treated for early stage breast cancer between 2008 and 2012 [5], and even lower than what
has been observed across several European countries [18]. We could, based on these numbers, conclude
that undertreatment with primary endocrine therapy alone at our institution is relatively uncommon.

In the present study we found that omission of axillary surgery in clinically node negative patients was
associated with a higher risk of regional recurrence. This is in line with a recent meta-analysis [12]. This
meta-analysis further showed that omission of axillary surgery in clinically node negative elderly patients
did not have an impact on survival, neither overall nor breast cancer speci�c [12]. It should be noted that
the meta-analysis was only based on two RCT’s [19,20]. Given that axillary surgery in previous studies
have had no impact on survival, the Choosing Wisely initiative has recommended that ‘Patients ≥ 70
years of age with early stage hormone receptor positive, HER2 negative breast cancer and no palpable
axillary lymph nodes can be safely treated without axillary staging’ [14]. This recommendation has
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however raised some debate among American Breast Cancer Surgeons [21]. Notwithstanding this, a
recent American study did show, that since the publication of the Choosing Wisely recommendations, a
signi�cant decline in the use of sentinel lymph node biopsies in women older than 70 years has been
observed [22]. In our study there was a tendency towards better relative survival among patients who
received axillary surgery, although the result was not statistically signi�cant. Besides the effect on
regional control, axillary staging is important for the decision on adjuvant treatment. In a study by
Tamirisa et al it was demonstrated that elderly breast cancer patients were less likely to receive adjuvant
treatment if they did not receive axillary surgery and thus have an inferior survival [23]. This could argue
for the use of sentinel lymph node biopsy for staging purposes also among elderly patients.

We were not able to show, that the preoperative omission of mammography and ultrasound in patients
treated with breast conserving surgery resulted in a higher risk of local recurrence. It should be noted
though, that only 52 patients were registered with local recurrence which should caution any conclusions
on whether preoperative imaging can safely bee omitted among these patients. Still, our results do
suggest that among elderly women with early stage breast cancer, treated with breast conserving surgery,
the omission of preoperative imaging for surgical planning might be a safe solution for certain patients.

The most important limitation to the present study is the risk of confounding, not accounted for. Residual
confounding of comorbidity is notably a problem, as it is not unreasonable to assume that the Charlson
Comorbidity Index does not capture the full picture of comorbidity and ‘frailty’ among our patients. At
worst, all the effect of omitting surgery would be explained by residual comorbidity and frailty. However, if
all patients treated primarily with primary endocrine therapy could be regarded as having the same
comorbidity and frailty, the difference between patients receiving surgery at a later stage, and the patients
who never receive surgery could be regarded as the ‘true’ effect of surgery on survival. As the RR for the
�rst mentioned group is 1.23 and the latter is 2.57, the effect of surgery on survival would still be large.
The strengths of our study are that we have very few missing data, and very complete follow-up data on
our patients.

In conclusion, our study has demonstrated that treating elderly women with early stage breast cancer
with only endocrine therapy is associated with an inferior relative survival, that omitting staging by the
sentinel lymph node biopsy results in a higher risk of regional recurrence and a tendency to inferior
relative survival, and that omitting preoperative imaging before breast conserving surgery does not result
in a higher risk of local recurrence.
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Tables
 Table 1: Patient and disease characteristics and demographics of 1142 elderly breast cancer patients
treated between 2000 - 2007
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Age group, N (%)   

70-74 years 425 (37.2)

75-79 years 297 (26.0)

80-84 years 221(19.4)

85-89 years 144 12.6)

≥90 years 55 (4.8)

Year of diagnosis, N (%)  

2000 99 (8.7)

2001 130 (11.4)

2002 160 (14.0)

2003 166 (14.5)

2004 144 (12.6)

2005 146 (12.8)

2006 154 (13.5)

2007 143 (12.5)

Charlson Comorbidity Index, N (%)  

0 641 (57.8)

1 302 (27.2)

2 113  (10.2)

≥3 54 (4.9)

Missing 32

Histology  

   Invasive ductal carcinoma 734 (72.6)

      Grade I 218 (21.6)

      Grade II 378 (37.4)

      Grade III 137 (13.6)

      Grade missing 1 (0.1)

   Invasive lobular carcinoma 167 (16.5)

   Other 110 (10.9)
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   Missing* 131

Estrogen receptor status  

   Positive 981 (86.5)

   Negative 153 (13.5)

   Missing 8

Tumor size  

   ≤10mm 123 (10.9)

   11-20mm 415 (36.9)

   21-50mm 500 (44.5)

   >50mm 86 (7.7)

   Missing 18

Lymph node involvement  

   0 metastaser 600 (58.3)

   Only micro metastases 67 (6.5)

   1-3 macro metastases 208 (20.2)

   4-9 macro metastases 87 (8.4)

   ≥10 macro  metastases 68 (6.6)

   Missing 112

 *51 had missing histology due to inoperable/ulcerated cancer, 57 declined surgery.

Table 2: Treatment characteristics of according to age groups of 1142 elderly breast cancer patients
treated between 2000 - 2007, N (%)
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Age groups All 70-74 y 75-79 y 80-84 y 85-89 y ≥90 y

Surgery of the breast            

Breast conserving surgery 618
(54.2)

223
(52.5)

179
(60.3)

125
(56.8)

76
(52.8)

15
(27.3)

Mastectomy 408
(35.8)

191
(44.9)

95
(32.0)

67
(30.5)

41
(28.5)

14
(24.5)

No surgery 104
(9.1)

4 (0.9) 19
(6.4)

28
(12.7)

27
(18.6)

26
(47.3)

Type of surgery not disclosed 11 (1.0) 7 (1.7) 4 (1.4) 0 0 0

Missing 1          

Axillary surgery            

No axillary surgery                                
    

326
(28.6) 

23
(5.4)

64
(21.6)

94
(42.7) 

95
(66.0)

50
(90.9)

SLNB only 287
(25.2)

156
(36.7)

69
(23.2)

52
(23.6)

9 (6.3) 1
(1.8)

SLNB followed by ALND 141
(12.4)

92
(21.7)

39
(13.1)

8 (3.6) 2 (1.4) 0

ALND 387
(33.9) 

154
(36.2)

125
(42.1)

66
(30.0)

38
(26.4)

4
(7.3)

Missing 1          

Primary/neoadjuvant systemic treatment

No  967
(84.8)

396
(93.2)

263
(88.6)

181
(82.3)

102
(70.8)

24
(45.5)

Yes 174
(15.3)

29
(6.8)

34
(11.5)

39
(17.7)

42
(29.2)

30
(54.6)

Primary Tamoxifen alone 64
(36.8)

3
(10.3)

6
(17.6)

18
(46.2)

17
(40.5)

20
(66.7)

Primary Tamoxifen followed by
surgery

1 (0.6) 1 (3.4) 0 0 0 0

Primary Aromatase Inhibitor alone    39
(22.4)

1 (3.4) 12
(35.3)

10
(25.6)

10
(23.8)

6
(20.0)

Primary Aromatase Inhibitor
followed by surgery

5 (2.9) 2 (6.9) 3 (8.8) 0 0 0

Primary endocrine therapy followed
by surgerya

51
(29.3)

11
(37.9)

10
(29.4)

11
(28.2)

15
(35.7)

4
(13.3)

Neoadjuvant chemotherapy 13 (7.5) 11
(37.9)

2 (5.9) 0 0 0
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Radiotherapy as monotherapy 1 (0.6) 0 1 (2.9) 0 0 0

Adjuvant therapy            

   Chemotherapy            

      Yes 19 (1.7) 14
(3.3)

4 (1.4) 0 1 (0.7) 0

      No 1100
(98.3)

407
(96.7)

292
(98.7)

215
(100)

139
(99.3)

47
(100)

   Radiotherapy            

      Yes 340
(30.4)

264
(62.7)

64
(21.6)

9 (4.2) 3 (2.1) 0

      No 779
(69.6)

157
(37.3)

232
(78.4)

206
(95.8)

137
(97.9)

47
(100)

   Endocrine therapy            

      Tamoxifen 492
(44.0)

189
(44.9)

128
(43.2)

91
(42.3)

63
(45.0)

21
(44.7)

         Tamoxifen+aromatase inhibitor 105
(9.4)

32
(7.6)

33
(11.2)

22
(10.2)

14
(10.0)

4
(8.5)

      Aromatase inhibitor 161
(14.4)

61
(14.5)

37
(12.5)

34
(15.8)

20
(14.3)

9
(19.2)

      No endocrine therapy 361
(32.3)

139
(33.0)

98
(33.1)

68
(31.6)

43
(30.7)

13
(27.7)

   Missing 23          

Preoperative imaging, N (%)            

No preoperative imaging 500
(44.3)

28
(6.7)

156
(53.2)

156
(71.6)

112
(78.9)

48
(88.9)

Mammography + ultrasound 618
(54.8)

392
(93.1)

135
(46.1)

58
(26.6)

29
(20.4)

4
(7.4)

Only ultrasound 10 (0.9) 1 (0.2) 2 (0.7) 4 (1.8) 1 (0.7) 2
(3.7)

Missing 14          

 aNot disclosed whether patients received Tamoxifen or Aromatase Inhibitor

Table 3. Relative survival according to primary treatment and use of SLNB. Risk of local recurrence
according to preoperative imaging and risk of regional recurrence according to SLNB.
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  RRa (95% CI) P-value HRb (95% CI) P-value

Surgeryc [Ref] <0.01    

Endocrine therapy plus surgery  1.23 (0.91-1.66)      

Endocrine therapy alone 2.57 (2.01-3.30)      

No preoperative imagingd     [Ref] 0.82

Preoperative imaging     0.88 (0.27-2.81)  

No surgery of the axillae [Ref] 0.05 [Ref] 0.02

SLNB 0.78 (0.60-1.00)   0.25 (0.08-0.84)  

 a Rate ratio of differences in relative survival using standardized mortality ratios.

b Cause speci�c hazard ratio. For preoperative imaging, the cause speci�c hazard of local recurrence is
presented. For SLNB, the cause speci�c hazard of regional recurrence is presented.

c Adjusted for age, comorbidity, tumor size, time period, and time since diagnosis.

d Adjusted for age, comorbidity, adjuvant radiotherapy and tumor size.

e Adjusted for age, comorbidity, and tumor size in the cause speci�c hazards model, and further for time
period, and time since diagnosis in the poisson model.

 

Figures
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Figure 1

Flowchart according to study aims. Analysis 1: relative survival according to primary treatment with
surgery vs endocrine therapy. Analysis 2: risk of local recurrence according to preoperative imaging vs no
preoperative imaging. Analysis 3: risk of regional recurrence and relative survival according to the use of
axillary staging with the SLNB procedure in surgically treated patients.
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Figure 2

Observed overall and expected survival according to primary treatment. Blue solid line: overall mortality
among patients treated primarily with surgery. Blue dashed line: expected mortality among patients
treated primarily with surgery. Red solid line: overall mortality among patients treated primarily with
endocrine therapy followed by surgery. Red dashed line: expected mortality among patients treated
primarily with endocrine therapy followed by surgery. Green solid line: overall mortality among patients
treated with endocrine therapy alone. Green dashed line: expected mortality among patients treated with
endocrine therapy alone.


