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Associations of
clinicopathological factors with
local treatment and survival
outcome in elderly patients with
ductal carcinoma in situ
Xu Zhang†, Yufei Zeng†, Zheng Wang, Xiaosong Chen*

and Kunwei Shen*

Department of General Surgery, Comprehensive Breast Health Center, Ruijin Hospital, Shanghai Jiaotong
University School of Medicine, Shanghai, China

Background: Local treatment for ductal carcinoma in situ (DCIS) remains
controversial for elderly patients. This study aims to evaluate the association of
local treatment, clinicopathological factors, and survival in elderly DCIS patients.
Methods: Patients≥ 60 years diagnosed with DCIS from January 2009 to
December 2018 were retrospectively included. Local treatment including breast
surgery, axillary lymph node (ALN) surgery, and radiotherapy were analyzed
among subgroups (age of 60–69, 70–79, and≥ 80 years), and their associations
with clinicopathological features and prognostic outcome were further evaluated.
Results: A total of 331 patients were included. Eventually 86 patients received
breast conserving surgery (BCS) and 245 patients received mastectomy. ALN
surgery was omitted in 62 patients. Age and tumor size were independent
factors that influenced the breast and ALN surgery (P < 0.05). Compared with
patients aging 60–69, patients≥ 80 years were more likely to receive BCS
(OR 4.28, 95% CI 1.33–13.78, P= 0.015) and be exempt from ALN surgery (OR
0.19, 95% CI 0.05–0.69, P= 0.011). Patients with tumor >1.5 cm were
significantly less likely to receive BCS (OR 0.45, 95%CI 0.25–0.83, P= 0.011) and
more likely to receive ALN surgery (OR 4.41, 95%CI 1.96–10.48, P= 0.001)
compared to patients with tumor≤ 1.5 cm. Postoperative radiotherapy was
performed in 48.8% patients who received BCS. Age was the only factor
that associated with the radiotherapy decision after BCS in elderly DCIS patients
(P= 0.025). No significant recurrence-free survival difference was observed
among patients receiving different local treatments.
Conclusions: Age was related to the choice of local treatment in elderly DCIS
patients, but different treatment patterns didn’t impact disease outcome.
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Abbreviations

ALN, axillary lymph node; ALND, axillary lymph node dissection; ASCO, American Society of Clinical
Oncology; BCS, breast conserving surgery; CAP, College of American Pathologists; DCIS, ductal carcinoma
in situ; ER, estrogen receptor; HER2, human epidermal growth receptor 2; IBTR, loco-regional recurrence;
IDC, invasive ductal carcinoma; IHC, immunohistochemistry; LRR, loco-regional recurrence; PR,
progesterone receptor; RFS, recurrence-free survival; SLNB, sentinel lymph node biopsy.
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Introduction

With the widespread application of screening mammography,

more ductal carcinoma in situ (DCIS) has been detected over the

past few decades. Currently, among all the newly-diagnosed breast

cancer, one fifth was presented as DCIS (1, 2). Although DCIS

was considered a rather indolent lesion itself, approximately 25%

to 50% of them will progress into invasive ductal carcinoma (IDC)

eventually. So far, the treatment backbone for DCIS is still surgery,

in a similar manner as IDC tumor.

Elderly patients usually were presented with more comorbidities,

and have relatively shorter life expectancies (3). Normally, a trend of

treatment de-escalation exists among elderly breast cancer patients.

Elderly patients with DCIS experience lower local recurrence rate

than younger patients (4–6), therefore debate remains about how to

select the optimal treatment for them. Some suggests that active

surveillance may be safe for elderly patients with rather low risk

DCIS, in order to avoid overtreatment and reduce morbidity caused

by surgery. However, others argue that elderly patients had longer

life expectancies now and should be treated with same standard as

younger patients (7). Notably, elderly patients themselves are

heterogeneous, with or without co-existing illness, and different

kinds of illness all render them into different physical condition,

resulting in different tolerance of local treatment. Currently, little is

known regarding the clinical and pathological factors that

contribute to treatment decisions in elderly DCIS patients.

Based on above issue, this study aims to evaluate the current local

treatment patterns of elderly patients with DCIS. Also, we aim to

explore the factors that influence the choice of local treatment and

their associations with prognosis for elderly DCIS patients.
Methods

Study design and patients

Patients treated at the Comprehensive Breast Health Center,

Ruijin Hospital from January 2009 and December 2018 were

retrospectively reviewed. Elderly patients, defined as those

aged≥ 60 years, with a diagnosis of pure DCIS who received

surgery with or without postoperative radiotherapy and had a

minimum follow-up time of two years were included in this

study. Main exclusion criteria included histologically proven

invasive disease, metastatic breast cancer, and previously received

treatment for DCIS. Demographic, diagnostic, clinicopathological,

local treatment, follow-up and comorbidity information were

retrieved from Shanghai Jiao Tong University Breast Cancer

Database (SJTU-BCDB). Current study was performed in

accordance with the Declaration of Helsinki and was approved

by the institutional review board of Ruijin Hospital.
Clinicopathological and follow-up data

All patients included received preoperative x-ray

mammography and breast ultrasound evaluation. Full-field
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digital mammography with cranio-caudal and medio-lateral

oblique views was applied and reviewed by experienced

radiologists. Patients also underwent ultrasound examination

of bilateral breast and axillary lymph nodes. A proportion of

patients received breast MRI evaluation in a prone position on

scanners having a field strength ≥1.5 T with a specified breast

coil. Initial clinical manifestation at diagnosis were

characterized as mass symptoms including palpable mass on

physical examination or measurable mass on screening

ultrasound, and non-mass symptoms including nipple

discharge, or radiographic anomaly such as calcification or

distortion on mammography. Patients enrolled received either

mastectomy or breast conserving surgery (BCS) with definitive

negative margin (>2 mm). Axillary lymph node (ALN)

surgery, including sentinel lymph node biopsy (SLNB) and

axillary lymph node dissection (ALND) was allowed.

Expression of estrogen receptor (ER) and progesterone

receptor (PR)were routinely detected by

immunohistochemistry (IHC) in surgical specimens. The

American Society of Clinical Oncology (ASCO) and the

College of American Pathologists (CAP) guideline

recommendations were used as criteria for categorizing ER

and PR status (8). Nuclear grade was characterized into well

differentiated (Grade I), intermediate (Grade II) or poorly

differentiated lesions (Grade III). A recommendation of

postoperative treatment including radiotherapy, endocrine

therapy, or follow-up for each patient were made by a

multidisciplinary consultation. Patients received BCS were

considered postoperative radiotherapy. Patients with positive

ER status who received BCS were routinely recommend

endocrine therapy. For further subgroup analysis, patients

were divided into different groups according to age: 60–69,

70–79, and ≥80 years.

Prognostic endpoints in this study included recurrence-free

survival (RFS), defined as time from primary surgery to

recurrence or metastasis of breast cancer, or death from any

cause; and loco-regional recurrence (LRR), defined as time from

surgery to ipsilateral local or regional recurrence of either DCIS

or invasive breast cancer. Last follow-up was completed by July

2021.
Statistical analysis

All statistical analyses were performed using SPSS version 18.0

(SPSS, Inc., Chicago, IL). Statistical analyses included Chi-square

test and multivariate logistic regression with odds ratio (OR)

were used to assess the treatment recommendations in different

patient groups. Time to recurrence was demonstrated by Kaplan–

Meier curve and compared between groups using log-rank test.

Subgroup analyses were performed by age (60–69, 70–79, ≥80
years old), breast surgery type (BCS or mastectomy), ALN

surgery (yes or no), and radiotherapy (yes or no) following BCS.

All statistical tests were two-tailed and statistical significance was

defined as P < 0.05.
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Results

Patient and clinicopathological
characteristics

A total of 331 patients with complete clinicopathological and

follow-up data were included in this study, with 242 (73.1%), 67

(20.3%), and 22 (6.6%) patients aged 60–69, 70–79, and ≥80 years,

respectively. The mean age was 67.3 years (range, 60–90 years).

Patient and clinicopathological characteristics of the entire

population were summarized in Table 1. A total of 60.4%

patients presented with mass at diagnosis. According to

pathology evaluation, 217 patients (65.6%) had tumors≤ 1.5 cm,

and 222 patients (67.1%) had ER-positive disease. In terms of

biopsy method, 190 patients (57.4%) received core needle biopsy

for diagnosis prior to surgery, and 141 (42.6%) patients received

excisional biopsy prior or during surgery. Regarding comorbidity,

208 of 331 patients (62.8%) were accompanied with at least one

co-existing disease (Supplementary Table S1).

Comparison of clinicopathological features among different age

subgroups can also be found in Table 1. There was no significant
TABLE 1 Patient and clinicopathological characteristics according to age sub

Characteristics Total, No. (%)

60–69, No. (%

Tumor size (cm)
≤1.5 217 (65.6%) 158 (65.3%)

>1.5 114 (34.4) 84 (34.7%)

Manifestation at diagnosis
Mass 200 (60.4%) 143 (59.1%)

Non-mass 131 (39.6%) 99 (40.9%)

Biopsy method
Core needle biopsy 190 (57.4%) 141 (58.3%)

Excisional biopsy 141 (42.6%) 101 (41.7%)

Nuclear grade
Low 78 (23.6%) 54 (22.3%)

Intermediate 139 (42.0%) 93 (38.4%)

High 108 (32.6%) 90 (37.2%)

Unknown 6 (1.8%) 5 (2.1%)

ER status
Positive 222 (67.1%) 155 (64.0%)

Negative 101 (30.5%) 81 (33.5%)

Unknown 8 (2.4%) 6 (2.5%)

PR status
Positive 188 (56.8%) 128 (52.9%)

Negative 135 (40.8%) 108 (44.6%)

Unknown 8 (2.4%) 6 (2.5%)

Number of comorbidities
0 123 (37.2%) 105 (43.3%)

1 112 (33.8%) 80 (33.1%)

≥2 96 (29.0%) 57 (23.6%)

CCI
2 195 (58.9%) 195 (80.6%)

3 93 (28.1%) 40 (16.5%)

≥4 43 (13.0%) 7 (2.9%)

ER, estrogen receptor; PR, progesterone receptor; CCI, Charlson Comorbidity Index.

Values of statistically significance, defined as P<0.05, were shown in bold.
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difference in tumor size, manifestation at diagnosis, biopsy

method, nuclear grade, ER status, and PR status among three age

subgroups (all P > 0.05). While significantly more comorbidities

(P < 0.001) and higher Charlson Comorbidity Index (CCI,

P < 0.001) were observed in patients aged ≥80 years.
Comparison of local treatment patterns
among age groups

Local treatment patterns in elderly DCIS patients were listed in

Figure 1. More patients received mastectomy (74.0%) rather than

BCS (26.0%) as breast surgery. ALN surgery was performed in

269 (81.3%) patients, including 219 (66.2%) patients receiving

SLNB and 50 (15.1%) receiving ALND. Among the 86 patients

receiving BCS, only 42 (48.8%) patients were treated with

postoperative radiation.

Local treatment patterns were compared among three age

subgroups (Figure 2). Patients≥ 80 received significantly more

BCS as breast surgery compared with those aged 60–69 (59.1%

vs. 23.1%, P < 0.001) and 70–79 years (59.1% vs. 25.4%,
groups.

Age P

) 70–79, No. (%) ≥80, No. (%)

0.358
41 (61.2%) 18 (81.8%)

26 (38.8) 4 (18.2)

0.246
40 (59.7%) 17 (77.3%)

27 (40.3%) 5 (22.7%)

0.780
36 (53.7%) 13 (59.1%)

31 (46.3%) 9 (40.9%)

0.069
18 (26.9%) 6 (27.3%)

32 (47.7%) 14 (63.6%)

16 (23.9%) 2 (9.1%)

1 (1.5%) 0 (0.0%)

0.222
48 (71.6%) 19 (86.4%)

17 (25.4%) 3 (13.6%)

2 (3.0%) 0 (0.0%)

0.077
42 (62.7%) 18 (81.8%)

23 (34.3%) 4 (18.2%)

2 (3.0%) 0 (0.0%)

<0.001
13 (19.4%) 5 (22.7%)

26 (38.8%) 6 (27.3%)

28 (41.8%) 11 (50.0%)

<0.001
0 (0.0%) 0 (0.0%)

38 (56.7%) 15 (68.2%)

29 (43.3%) 7 (31.8%)
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FIGURE 1

Distribution of local treatment patterns in elderly patients with DCIS. *Radiotherapy was considered in patients receiving BCS. (BCS, breast-conserving
surgery; ALN, axillary lymph node; SLNB, sentinel lymph node biopsy, ALND, axillary lymph node dissection).

FIGURE 2

Distribution of local treatment methods by age subgroup. (A) distribution of breast surgery type; (B) distribution of axillary lymph node surgery;
(C) distribution of radiotherapy in patients received BCS. (BCS, breast conserving surgery, SLNB, sentinel lymph node biopsy; ALND, axillary lymph
node dissection).

Zhang et al. 10.3389/fsurg.2023.1074980
P = 0.006). They also received less ALN surgery compared with

patients aged 60–69 (50.0% vs. 16.1%, P < 0.001) and 70–79 years

(50.0% vs. 17.9%, P = 0.010). For patients receiving BCS, omitting

postoperative radiotherapy were more common in patients≥ 80

compared with those aged 60–69 (84.6% vs. 42.9%, P = 0.007).
Factors influencing breast surgery type

Age, tumor size, and manifestation at diagnosis were all

significantly associated with the choice of breast surgery type
Frontiers in Surgery 04
according to univariate analysis (Supplementary Table S2). The

proportion of patients receiving BCS were significantly different

among 60–69, 70–79, and≥ 80 age subgroups (P = 0.001).

Patients with tumor size≤ 1.5 cm received more BCS than those

with tumor size >1.5 cm (30.4% vs. 17.5%, P = 0.011). In

addition, the percentage of BCS was higher in patients presenting

with mass at diagnosis than those with non-mass lesion (30.0%

vs. 19.8%, P = 0.039).

Multivariate analysis demonstrated that age, tumor size, and

manifestation at diagnosis remained to be independent factors

for breast surgery type choice (Table 2). Compared with
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patients aged 60–69, those aged ≥ 80 were more likely to receive

BCS [odds ratio (OR) 4.28, 95%CI 1.33–13.78; P = 0.015].

Patients with tumor > 1.5 cm were less likely to receive BCS

compared with patients who had tumor ≤ 1.5 cm (OR 0.45,

95%CI 0.25–0.83; P = 0.011). Furthermore, BCS was more

commonly performed in patients presenting with mass at

diagnosis than those presenting with non-mass lesion (OR

1.96, 95%CI 1.11–3.45; P = 0.021). However, comorbidity and

CCI had no significant effect on breast surgery choice for

elderly patients with DCIS (both P > 0.05).
Factors influencing the choice of ALN
surgery

Regarding axillary evaluation, age, tumor size, and breast biopsy

type were all significantly related with the choice of ALN surgery in

univariate analysis (Supplementary Table S2). Patients≥ 80 were

less likely to receive ALN surgery than those aged 60–69 and 70–79

(50% vs. 83.9% and 82.1%, P < 0.001). Patients with tumor >1.5 cm

received more ALN surgery than patients with tumor≤ 1.5 cm

(93.9% vs. 74.7%, P < 0.001). In addition, ALN surgery was

differently omitted in patients who received core needle biopsy and

those directly received excisional biopsy (12.6% vs. 27.0%, P = 0.001).

Multivariate analysis revealed that age, tumor size, and

breast biopsy type all remained to be independent predictors

for performing ALN surgery (all P < 0.05, Table 2). Patients ≥
80 were more often exempt from ALN surgery compared to

those aged 60–69 (OR 0.19, 95%CI 0.05–0.69; P = 0.011).

Patients with tumor >1.5 cm were more likely to receive ALN

surgery than patients with tumor ≤ 1.5 cm (OR 4.41, 95%CI

1.96–10.48; P = 0.001). As for breast biopsy type, excisional

biopsy led to a higher probability to omit ALN surgery

compared with core needle biopsy (OR 0.47, 95%CI 0.25–

0.87; P = 0.017).
TABLE 2 Multivariate analysis of characteristics associated with different surg

Variables Receiving BC

OR (95% CI)

Age
70–79 vs. 60–69 years 1.24 (0.46–3.35)

≥80 vs. 60–69 years 4.28 (1.33–13.78)

Tumor size >1.5 cm vs.≤ 1.5 cm 0.45 (0.25–0.83)

Number of comorbidities
1 vs. 0 1.55 (0.82–2.95)

≥2 vs. 0 2.32 (1.05–5.15)

CCI
3 vs. 2 0.75 (0.31–1.80)

≥4 vs. 2 0.74 (0.19–2.80)

Mass vs. non-mass at diagnosis 1.96 (1.11–3.45)

Excisional biopsy vs. core needle biopsy 1.11 (0.65–1.91)

ALN, axillary lymph node.

CCI, Charlson comorbidity index.
aAs compared to receiving mastectomy.
bAs compared to receiving no ALN surgery.

Values of statistically significance, defined as P<0.05, were shown in bold.
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Factors influencing the decision of
radiotherapy following BCS

Postoperative radiotherapy in elderly DCIS patients received BCS

were commonly modified. Age was the only factor that significantly

associated with the choice of radiotherapy following BCS (P = 0.025,

Table 3). Compared with 60–69 age subgroup, patients ≥80 years

were less likely to receive postoperative radiation (OR 0.14, 95%CI

0.27–0.67; P = 0.014). However, comorbidity and CCI were not

associated with the decision of radiotherapy in elderly DCIS

patients who received BCS (both P > 0.05).
Prognostic outcomes according to local
treatment

In the study population, 72 of 331 (21.7%) patients underwent

BCS had ER-positive disease. All these patients received standard

endocrine treatment, among which 27 patients received aromatase

inhibitor and 45 received tamoxifen. After a median follow-up of

52.2 months, 2 (0.6%) LRR events, 4 (1.2%) contralateral breast

cancer, 1 (0.3%) distant metastasis, and 7 (2.1%) deaths were

observed in the cohort (Supplementary Table S3). Among the 7

death events, 1 was breast cancer-related death, and 6 were death

from other causes. RFS was statistically different among 60–69,

70–79, and ≥80 subgroups (P < 0.001, Supplementary

Figure S1A). However, LRR was similar for patients aging 60–69,

70–79, and ≥80 (P = 0.698, Supplementary Figure S1B).

Clinical outcomes were similar among patients receiving

different local treatments (Figure 3). Comparable RFS was

observed between patients receiving mastectomy and BCS (P =

0.146, Figure 3A). Similarly, patients receiving no ALN surgery,

SLNB or ALND had comparable RFS (P = 0.363, Figure 3B). For

patients underwent BCS, receiving radiotherapy or not have no

significant impact on RFS (P = 0.468, Figure 3C).
ery types.

Sa Receiving ALN surgeryb

P OR (95% CI) P

0.030 0.016
0.669 0.81 (0.25–2.63) 0.720

0.015 0.19 (0.05–0.69) 0.011

0.011 4.41 (1.96–10.48) 0.001

0.110 0.472
0.180 0.67 (0.32–1.38) 0.278

0.038 0.62 (0.25–1.55) 0.304

0.811 0.648
0.518 1.40 (0.49–4.01) 0.534

0.654 0.97 (0.20–4.64) 0.965

0.021 0.89 (0.48–1.66) 0.708

0.703 0.47 (0.25–0.87) 0.017
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TABLE 3 Clinicopathological characteristics associated with adjuvant
radiotherapy in patients receiving breast conserving surgery.

Characteristics Yes No P

(n = 42) (n = 44)

Age (years) 0.025
60–69 32 (57.1%) 24 (42.9%)

70–79 8 (47.1%) 9 (52.9%)

≥80 2 (15.4%) 11 (84.6%)

Tumor size (cm) 0.254
≤1.5 30 (45.5%) 36 (54.5%)

>1.5 12 (60.0%) 8 (40.0%)

Number of comorbidities 0.095
0 15 (62.5%) 9 (37.5%)

1 16 (53.3%) 14 (46.7%)

≥2 11 (34.4%) 21 (65.6%)

CCI 0.139
2 26 (57.8%) 19 (42.2%)

3 12 (44.4%) 15 (55.6%)

≥4 4 (28.6%) 10 (71.4%)

Manifestation at diagnosis 0.743
Mass 30 (50.0%) 30 (50.0%)

No mass 12 (46.2%) 14 (53.8%)

Nuclear grade 0.701
Low 12 (44.4%) 15 (55.6%)

Intermediate 19 (41.3%) 27 (58.7%)

High 11 (91.7%) 1 (8.3%)

Unknown 0 (0.0%) 1 (100.0%)

ER status 0.113
Positive 8 (66.7%) 4 (33.3%)

Negative 32 (44.4%) 40 (55.6%)

Unknown 2 (100.0%) 0 (0.0%)

PR status 0.303
Positive 9 (52.9%) 8 (47.1%)

Negative 31 (46.3%) 36 (53.7%)

Unknown 2 (100.0%) 0 (0.0%)

CCI, Charlson comorbidity index; ER, estrogen receptor; PR, progesterone

receptor.

Values of statistically significance, defined as P<0.05, were shown in bold.
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Discussion

The relatively indolent nature and good prognosis of DCIS

raises concerns on its over-diagnosis and overtreatment,

especially among elderly patients (9, 10). In this study, we found
FIGURE 3

Recurrence-free survival in elderly patients with DCIS by (A) breast surgery; (B)
surgery, SLNB, sentinel lymph node biopsy, ALND, axillary lymph node dissec

Frontiers in Surgery 06
that age rather than comorbidity status significantly influence the

choice of local treatments. Elderly DCIS patients appear to

receive less aggressive surgery type and less adjuvant

radiotherapy after BCS, but without impaired disease outcome.

Currently it’s acknowledged that DCIS is a precursor lesion to

most, if not all, invasive breast cancer (11). However, this

progression is usually unpredictable and a considerable

percentage of DCIS lesions will never become invasive (2).

Compared with younger DCIS patients, the recurrence rate of

DCIS in older women is lower. Considering limited life

expectancy in elderly patients, less aggressive treatments are

usually recommended (12, 13). However, the appropriate local

treatment for elderly patients with DCIS is still controversial.

Debate remains about the feasibility to choose active monitoring

in substitution for surgery, to omit radiotherapy after BCS, or to

spare axillary evaluation during mastectomy (14). Moreover,

evidence is still scarce regarding factors influencing the choice of

different local treatment.

Surgery is still regarded as the primary treatment for DCIS

tumors. Although DCIS patients are eligible for either

mastectomy or breast conserving surgery with equivalent safety

and survival benefit (15), more than half of cases in our cohort

underwent mastectomy, which is consistent with previous reports

(16). Bleicher et al. found that older women with DCIS chose

mastectomy over breast-conserving treatment if they have larger

tumor size, lower education level, or consulted greater number of

surgeons, while age and comorbidities did not predict choosing

mastectomy (3). According to our results, patients older than 80

years were more likely to receive BCS than mastectomy.

Moreover, patients with tumor size larger than 1.5 cm or

primarily presented with mass symptom were less likely to

receive BCS. This was not unexpected as for larger tumors, as

BCS may be difficult to achieve clear resection margin. Among

well-established risk factors for local recurrence in DCIS

including histologic subtype, nuclear grade, and age, etc., margin

status was described as the most important one (17, 18).

Although tumor size was not identified as the predicting factor

for LRR in DCIS according to NSABP B-17 or EORTC trials (19,

20), it is anticipated that larger tumor size and non-mass lesion

might indicate an extensive lesion requiring mastectomy to

ensure clear margin status. In this study, more than half (71%)

patients received preoperative breast MRI evaluation, which
ALN surgery; and (C) radiotherapy following BCS. (BCS, breast conserving
tion).
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might identify non-mass enhancement beyond target lesion found

by mammography or ultrasound. Application of preoperative MRI

were probably associated with decreased breast-conserving rate in

this study. In addition, co-existing cardiovascular diseases would

raise concern when considering radiotherapy after BCS. Patient’s

preference is an important factor that determine surgery type in

China. Surgery type, BCS or mastectomy, was usually discussed

by patients and her family members. Elderly patients care less

about cosmetics but more about side effects and economics of

radiotherapy. Therefore, mastectomy could be an option (21, 22).

As recommended, mastectomy is routinely accompanied by

axillary evaluation for DCIS cases because subsequent sentinel

lymph node biopsy would be difficult to perform if an invasive

disease was found on postoperative pathological specimen (23).

Especially in patients diagnosed with core needle biopsy since

limited sample may lead to pathological underestimation (24).

Consistently, in our study, compared with patients receiving

excisional biopsy, patients receiving core needle biopsy prior to

surgery were more likely to underwent axillary evaluation. We

also observed that the percentage of patients receiving ALN

surgery were significantly higher in mastectomy subgroup than

BCS subgroup.

Less axillary evaluation was performed in elderly patients

according to our results, especially for those older than 80 years.

Furthermore, our study demonstrated that receiving ALN surgery

or not have no impact on local recurrence. DCIS patients usually

have no clinically detected lymph node. Although the final

pathological diagnosis might be upgraded to invasive cancer,

axillary lymph node metastasis and regional recurrence is still

scarce for DCIS patients (19, 25). We admitted that the

proportion of patients who received ALN surgery is relatively

high. However, the real-world clinical practice in China is

somewhat difficult to follow the treatment standard of DCIS,

which did not recommend routine axillary evaluation for DCIS

patients, especially for those received BCS. Chinese patients

usually refuse a secondary ALN surgery if invasive disease is

detected pathologically after primary surgery. Therefore, most

patients demand ALN evaluation at the same time when they

received breast surgery. Some radical patients request for a total

mastectomy and axillary lymph node dissection even if no

invasive breast cancer was found in preoperative biopsy. Though

there exist the worries on a second surgery or locoregional

recurrence from patients, the rate of upstaging from DCIS to

invasive disease has been reported less than 20%. Most upstaged

disease were Stage IA invasive ductal carcinoma, which have low

risk of nodal metastasis (26). In recent years, we took great effort

in patient education and found that the proportion of ALN

surgery decreased in DCIS patients. Therefore, it is reasonable to

presume ALN surgery could be omitted when performing BCS

for elderly DCIS patients.

The benefit brought by postoperative radiotherapy in DCIS

patients must be carefully weighed against the accompanying

complications (27). With the development of modern radiation

techniques, radiotherapy has been proved to be safe and has

minimal impact on quality of life, and leading to limited

cardiovascular mortality for the elderly (28–30). However,
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worries on deterioration of their comorbidities and inconvenient

daily hospital visits for radiotherapy still trouble specialists and

patients. According to our results, more than half of all patients

were omitted of postoperative radiotherapy after BCS, and for

patients older than 80 years, up to 84.6% were precluded with

adjuvant radiotherapy. Age was the only factor related to

radiotherapy after BCS. Consistently, Smith et al. had also

observed that the proportion of receiving adjuvant radiotherapy

decreased while patient age increased (31). Their study reported

an omission of radiotherapy after BCS in 51.0% of all patients

and 36.8%, 49.9% and 70.8% in patients aging 66–69, 70–79 and

≥80, respectively (P < 0.001).

A number of randomized clinical trials have already

demonstrated that adding radiotherapy after surgery for DCIS

patients of all ages could improve local control rate, which

could reduce IBTR by approximately half (19, 32–36). However,

the survival benefit brought by radiotherapy in elderly patients,

especially patients over 80 years remained controversial. Smith

et al. (31) found that radiotherapy after BCS contributed to a

significant reduction in LRR in a group of DCIS patients over

65 years old. According to age subgroups, they found that

healthy women of 66–79 years old were twice as likely to

benefit from radiotherapy than patients ≥85 years who have

moderate to severe comorbidity, leaving the benefit of

radiotherapy for patients with rather old age no less debatable

(31). Also, an EBCTCG meta-analysis had showed that

radiotherapy resulted in a greater reduction in LRR for DCIS

patients older than 50 years when compared with younger

women, while no further study was conducted among patients

with age over 65 or more (36).

On the contrary of supporting adjuvant radiotherapy for

elderly patients, a study by Ho et al.(37) reported no LRR

difference between patients receiving radiotherapy or not in

women older than 60 years. Likewise, our study also found that

elderly patients with different local treatment modalities

(mastectomy, BCS plus radiotherapy, or BCS alone) shared

similar LRR. Moreover, none of the patients ≥80 years in our

study experienced LRR during follow-up. According to our

inclusion criteria and clinicopathological characteristics, the high

percentage of negative margin status and low Ki-67 index of

enrolled patients probably reduced the potential benefit from

radiotherapy (38). The role of adjuvant radiotherapy for elderly

DCIS patients warrants further investigation since available

evidence is limited.

DCIS is a group of disease with heterogeneous natural course

and prognosis. A lot of effort has been made in risk stratification

in order to identify a group of DCIS patients with good

prognosis, in whom surgical excision alone or even observation

could be enough to achieve a satisfactory local control.

According to available prognostic factors for DCIS, older age

could predict decreased risk of recurrence. Prognostic scores or

multigene assays could also be used to evaluated the local control

benefit offered by radiotherapy after BCS in DCIS patients (22,

39–42). In future perspective, local treatment strategies may be

tailored according to recurrence stratification model in order to

balance benefit and risk.
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Our study has several limitations. Firstly, the number of

patients included in our study was limited. And our follow-up

time is relatively short, given the long natural history of DCIS.

Therefore, the small number of outcome events may not provide

sufficient statistical power to detect the benefit conferred by

treatment. Secondly, this is a single institution retrospective

study. Large-scaled prospective studies are warranted to validate

our results.

In summary, our study presents the current approach of local

treatment in elderly DCIS patients. Age is related with the choice

of breast surgery, ALN surgery, and postoperative radiotherapy.

DCIS patients with age ≥80 years old receive less aggressive local

treatments but have no impaired disease outcome.
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