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Introduction

Ductal carcinoma in situ (DCIS) of the breast is 
commonly found in women. In the United States (US), the 
incidence of DCIS marked increased from 5.8 per 100,000 
women in the 1970s to 32.5 per 100,000 women in 2004 
[1]. The mortality for women with ductal carcinoma in situ 
(DCIS) is low, regardless of whether breast-conserving 
therapy (BCT) or mastectomy is performed [2-4]. 
However, women with DCIS will develop invasive ductal 
carcinoma (IDC). The risk of death from breast cancer 
increases greatly after recurrence [5,6].

The standard treatment goals after diagnosed ductal 
carcinoma in situ are local control and preventing invasive 
local recurrence. Primary treatment is surgery [7,8]. 
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The surgery options suggested simple mastectomy or 
breast-conserving therapy with or without postoperative 
radiation therapy. Some studies examining the postoperative 
radiation therapy (RT) following breast-conserving 
therapy (BCT) for patients with ductal carcinoma in situ 
(DCIS) showed that radiation therapy reduced the risk of 
local recurrence by approximately half [9-13]. 

In the developing country, the women with diagnosed 
DCIS mostly presented with abnormal calcification from 
the breast screening program [9],[14,15]. On the contrary, 
women are unable to access the breast screening program 
in our country [16]. As the consequence, the common 
presentation of DCIS is palpable breast mass.   
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We aim to perform this long-term analysis to improve 
the understanding of the patient with diagnosed DCIS in 
this patient population.

Materials and Methods

Study design
We undertook a retrospective review of all patients 

who had surgery for DCIS at Srinagarind hospital of Khon 
Kaen University between January 2008 and July 2021. 
This study has been approved by the appropriate local 
ethical committees (HE641035).

Population
All patients who had surgery for DCIS and follow-up 

more than 1 year at Srinagarind hospital of Khon Kaen 
University between January 2008 and July 2021.

Characteristic data such as age at diagnosis, sex, 
underlying disease, family history of breast and ovarian 
cancer, BMI, oral contraceptive used, menopausal status, 
laterality, mode of detection, date at diagnosis were 
aggregated. Radiology was reviewed and data collected on 
the report such as BIRADS Operation notes were reviewed 
and data collected on report such as type of surgery, 
sentinel lymph node biopsy, date of surgery. Pathology 
reports were reviewed and data were collected on reports 
such as histology, tumor grade, size, tumor margin, 
immunohistochemistry including estrogen receptor (ER), 
progesterone receptor (PR), human epidermal growth 
factor (HER-2), Ki-67. The presence of comedone 
necrosis or microinvasion was recorded.

Clinical notes were reviewed to collected adjuvant 
therapy, radiation data, follow-up data, recurrence data. 
When recurrences did occur, we gathered information on 
the location of recurrences such as ipsilateral breast tumor 
recurrence (IBTR) or contralateral breast tumor recurrence 
(CBTR), which was recorded as locoregional or distant 
metastatic, histopathological data.

Follow up 
All patients underwent clinical examination and 

radiological (x-rays, ultrasonography, and mammography) 
at least 1 year after surgery until death or endpoints of data 
collection (July 2021). 

Locoregional recurrence was confirmed by a 
pathological report. Distant metastasis recurrence was 
confirmed by pathological report or radiological report 
(Computerized tomography or Bone scan). The date at 
recurrence was studied date of pathological report or date 
of radiological.

Statistical analysis
The data were collected and analyzed using STATA 

version 10. All continuous variables are reported as mean ± 
standard deviation (SD) or median with interquartile range 
(IQR), and categorical variables were summarized as 
counts and percentages. The ANOVA test was performed 
to evaluate the normal distribution of continuous variables. 
Conversely, if continuous samples did not show a normal 
distribution,  the Kruskal-Wallis test was used to compare 

quantitative parameters. Categorical variables were 
analyzed using the Chi-square test or Fisher exact test. 

The primary outcome is a 12-year cumulative 
incidence. The secondary outcome was simple and 
multiple logistic regression analysis for analysis of 
prognostic factors. 

Disease free survival (DFS) was evaluated using 
Kaplan–Meier survival curves and the log-rank test was 
used to demonstrate survival. Results with a P-value <0.05 
were considered statistically significant.

Results

In total, 138 patients were diagnosed with ductal 
carcinoma in situ at the first pathological report. Eight 
patients (5.8%) were upstaged to invasive ductal carcinoma 
after surgery. One hundred and thirty patients were 
included in this study. Median follow-up time was 51.5 
months. Patient characteristics are listed (Table 1). In the 
patients with DCIS, those who underwent a mastectomy, 
nipple-sparing mastectomy and modified radical 
mastectomy have 4 patients (5.88%) to tumor recurrence 
and 2 patients (2.94%) to re-operation. The patients with 
DCIS who underwent wide excision, needle localized 
excision, lumpectomy and quadrantectomy have 5 patients 
(8.06%) to tumor recurrence and 14 patients (22.58%) to 
re-operation. Mostly case that reoperation were involved 
tumor margin. 

There was a 12-year cumulative incidence of tumor 
recurrence and re- excision in 130 patients were 6.92% (9 
patients) and 12.31% (16 patients). Among the 9 patients 
with tumor recurrence, five patients had a locoregional 
recurrence, three patients had distant metastasis recurrence, 
one patient had both. There were IBTR 5 patients and 
CBTR 1 patients (Table 2). The pathological report in 
IBTR is 3 DCIS and 2 IDC. The pathological report in 
CBTR is one DCIS.   

On univariate analysis, family history of breast or 
ovarian cancer, Menopause status, large tumor size, 
involved tumor margin, high Ki-67, high grade tumor, and 
seen comedone necrosis/microinvasion were predictive 
factors for tumor recurrence, but no statistical difference 
(Table 3).

On multivariate analysis, Ki-67 was associated with 
an increased risk of recurrence tumor (OR, 1.06;95% CI 
1.00 – 1.11; p-value = 0.045). There was no statistical 
difference in tumor margin status (Table 4). Disease free 
survival listed (Figure 1).

On Kaplan Meier analysis, the recurrence probability 
in margin free groups is better than involved margin. But 
not statistical significant (Figure 1).

Discussion

This study has demonstrated long-term clinical 
outcomes of patients with diagnosed DCIS of the 
breast. The 12-year cumulative incidence of tumor 
recurrence in 130 patients was 6.92% (9 patients). The 
ECOG-ACRIN E5194 study [14] show 12-year rates of 
developing ipsilateral breast event is 14.88% for women 
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with ductal carcinoma in situ (DCIS) of the breast 
treated with surgical excision without radiation. It is 
possible that the breast cancer specialization of all of the 
multidisciplinary teams at our tertiary care institution, 
including pathology, radiology, and surgery, may lead to 
earlier detection of DCIS, therefore resulting in the lower 
overall volume of disease, more complete pathologic 
evaluation of the surgical margins, and therefore low 
12-year recurrence rates. Warren et al. [17] show 10 years 
cumulative incidence for DCIS with breast conserving 

Table 1. Patient Characteristics
Total (n=130)

Sex
     - female 130 (100)
     Age at diagnosis 52.09 (8.76)
Underlying disease
     - DM 13 (10)
     - HT 28 (21.54)
     - DLP 13 (10)
     - CKD 1 (0.77)
     - Others 27 (20.77)
Family history of breast + ovarian cancer
     - No 122 (93.85)
     -Yes 8 (6.15)
     BMI 23.68 (21.29 - 26.83)
OC used
     - No 109 (84.5)
     - Yes 20 (15.5)
Menopausal status
     - No menopause 68 (52.31)
     - Menopause 62 (47.69)
     Follow up time(months) 51.5 (31 - 70)
     tumor size(cm) 2 (1 - 4)
laterality
     - Right 66 (50.77)
     - Left 64 (49.23)
Mode of detection
     - mass 85 (65.89)
     - nipple discharge 9 (6.98)
     - breast pain 4 (3.10)
     - calcification 29 (22.48)
     - breast ulcer 2 (1.55)
Tumor margin status
     - free 116 (89.23)
     - involved 14 (10.77)
     free (cm) 0.4 (0.1 - 1)
Lymph node
     - negative 129 (99.23)
     - positive 1 (0.77)
Postoperative radiation
     - No 86 (66.15)
     - Yes 44 (33.85)
Radiation technique
     - 2D 2 (5.56)
     - 3D wedge pair 2 (5.56)
     - Forward IMRT 32 (88.89)
Pathology report DCIS before surgery
- No 10 (7.69)
- Yes 120 (92.31)

Continued Table 1.
Total (n=130)

Upstaging
     - No 119 (91.54)
     - Yes 11 (8.46)
Surgery
     - Simple mastectomy 54 (41.54)
     - Nipple sparing mastectomy 12 (9.23)
     - wide excision or NLE 50 (38.46)
     - lumpectomy 11 (8.46)
     - quadrantectomy 1 (0.77)
     - modified radical mastectomy 2 (1.54)
Sentinel lymph node biopsy
     - No 28 (21.54)
     - Yes 102 (78.46)
DCIS grade 
     - low 15 (12.2)
     - intermediate 23 (18.7)
     - high 85 (69.11)
     ER 70 (0 - 90)
     PR 5 (0 - 70)
HER2
     - 0 29 (24.79)
     - 1+ 25 (21.37)
     - 2+ 24 (20.51)
     - 3+ 39 (33.33)
     Ki67 20 (5 - 30)
Comedone necrosis/microinvasion
     - No 73 (56.59)
     -Yes 56 (43.41)
Hormonal therapy
     - No 38 (29.69)
     - Yes 90 (70.31)
     Tamoxifen 78 (60.94)
     Aromatase inhibitor 16 (12.5)
Anti- HER2
     - No 123 (96.09)
     - Yes 5 (3.91)
Adjuvant CMT
     -No 113 (88.28)
     - Yes 15 (11.72)
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therapy with RT is 1.5%.
We found 138 patients with diagnosed ductal 

carcinoma in situ at the first pathological report. Eight 
patients (5.8%) were upstaged to invasive ductal 
carcinoma after surgery. Yoo et al. [18] study shows the 
175 breast lesions diagnosed as DCIS on core-needle 
biopsy. Fifty-eight lesions (33.1%) were confirmed to be 
invasive breast cancer after the final surgical approach. 
That may be caused by the progression of the tumor or the 
invasive part not located at the biopsy area. In our study, 
the patients detected by palpable breast mass are 65.89% 
(85/130). Compare with the other study the most common 
presentation is abnormal calcification in mammograms 
[9],[14,15]. Kerlikowske et al. [19] show initial detection 
by palpation was increased the risk for subsequent 
invasive cancer. But our results show palpable breast mass 
does not increase the risk for tumor recurrence. Similar 
to another study, palpable breast mass does not increase 
the risk for tumor recurrence [20,21].

In this multivariate analysis, the predictive factor 
associated with increased risk of tumor recurrence is high 
Ki-67 (OR, 1.06;95% CI 1.00 – 1.11); p-value = 0.045). 
Kerlikowske et al.(19) show biomarkers that p16 positive, 
Ki-67 positive, and COX-2 positive were statistically 
significantly associated with subsequent invasive cancer. 
In the others, Nobuko et al. study [22] found younger age 
was a risk factor for invasive breast tumor recurrence, 
whereas the HR+/HER2− tumor subtype and a family 
history of breast cancer were risk factors for contralateral 
breast tumor recurrence.

In the EORTC trial 10853 [21], they found factors 
associated with an increased risk of local recurrence in 
the multivariate analysis were involved margins (hazard 
ratio, 2.07; P = .0008), compared to this study the patients 
who had involved tumor margin did not increase the 
risk for tumor recurrence. In our study, involved margin 
tumor status wasn’t statistical significant to increase 
tumor recurrence. Because there was incidence of tumor 
recurrence.

In part of postoperative radiation. In the large 
prospective randomized control trial, NSABP B-17 and 
B-24 trials [9] show radiation reduced invasive ipsilateral 
breast tumor recurrence by 52% in the lumpectomy 
followed by radiation group compared with lumpectomy 
only (B-17, hazard ratio = 0.48, 95% confidence 
interval = 0.33 to 0.69, P < .001). In our study, we found 
postoperative radiation was protective risk for tumor 
recurrence in patient with breast conservative therapy (OR 
0.23; 95%CI 0.034-1.56 ; p-value = 0.066). But we did 
not find significant benefit from postoperative radiation. It 
can cause by a few incidences of tumor recurrence in this 
report. Additionally, It is also likely that genomic tests, 
such as Oncotype DCIS [23] to predict a local recurrence 
(HR 2.31, p = 0.02) and an invasive local recurrence(HR 
3.68, p = 0.01). It helps risk stratify patients and better 
estimate the benefts of post-operative radiation.

With respect to limitations, this retrospective study 
was conducted using data from only one tertiary care 
center. This retrospective design introduces selection 
bias regarding which patients were included in this study 

Figure. 1 Kaplan Meier Curve for Free vs Involved Margin 

Table 2. Recurrence Over Time after Surgery with Radiation and No Radiation
Total (n= 9) RT(1) (n=4) no RT(0) (n=5) p-value

Local recurrence >0.999
     IBTR 5 (83.33) 2 (100.00) 3 (75.00)
     CBTR 1 (16.67) - 1 (25.00)
distant recurrence 3 (50.00) 2 (100.00) 1 (25.00) 0.4

Fisher’s exact test, ipsilateral breast tumor recurrence (IBTR), contralateral breast tumor recurrence (CBTR)
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Table 3. Association between Events and Factors (Logistic regression)
Univariate

OR (95%CI) p-value
Family history of breast or ovarian cancer 2.5 (0.26 – 24.07) 0.428
BMI 0.92 (0.78 – 1.09) 0.348
oral contraceptive used 0.75 (0.09 – 6.44) 0.793
Menopausal status 0.61
     -No menopause 1
     -Menopause 1.43 (0.36 – 5.62)
Tumor size(cm) 1.01 (0.78 – 1.31) 0.919
Mode of detection
     - mass 1
     -nipple discharge 1
     -breast pain 3.29 (0.30 – 35.97) 0.33
     -calcification 0.43 (0.05 – 3.67) 0.439
     -breast ulcer 1
BIRADS
     2 1
     3 1
     4 1
     4a 1
     4b 0.45 (0.03 – 5.87) 0.542
     4c 0.21 (0.01 – 4.48) 0.321
     5 0.45 (0.03 – 5.87) 0.542
     6 1
Tumor margin status 0.145
     -free 1
     -involved 6.44 (0.53 – 78.89)
Lymph node NA
     - none 1
     - positive 1
Sentinel lymph node biopsy 0.489
     -No 1
     -Yes 2.12 (0.25 -17.87)
DCIS GRADE
     -Low 1
     -Intermediate 1
     -High 1.78 (0.21 – 15.38) 0.601
ER 0.99 (0.98 – 1.01) 0.313
PR 0.99 (0.96 – 1.01) 0.231
HER2
     - 0 1
     - 1+ 0.63 (0.05 – 7.40) 0.709
     - 2+ 0.63 (0.05 – 7.40) 0.709
     - 3+ 2.23 (0.40 – 12.54) 0.362
KI-67 1.04 (1.00 – 1.09) 0.056
Comedone Necrosis/Microinvasion 0.48
     -No 1
     -Yes 1.64 (0.42 – 6.45)

P-value < 0.05 
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population. Some variables were missing and not included. 
Moreover, the BIRADS graded from 2008 to 2012 were 
not specifically classified into 4a, 4b, or 4c by the reading 
radiologist. Another limitation, the very small numbers of 
events limit the statistical power to determine risk factors 
for local or contralateral recurrences.

The strengths of this study included long-term median 
follow-up. Our data shows another different presentation 
of DCIS. Most patients were surgery by specialty breast 
surgeons in our center. Additionally, we recorded the 
hormonal receptor in the numeric data. That can increase 
utility for analysis.

In conclusion, the retrospective study showed the 12-
year cumulative incidence of recurrence tumor. Although 
high Ki-67 significantly increased risk of recurrence 
tumor. 
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