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Purpose: Upstaging to invasive cancer (IC) is often found after surgery in those patients di-
agnosed with ductal carcinoma in situ (DCIS) and who underwent preoperative needle
biopsy. This may change the post-surgical plans that include the re-operation, chemo-
therapy, and/or radiotherapy. Yet, there are no clinically available factors to predict IC in
preoperatively diagnosed DCIS patients. This study evaluated the clinical and pathological
predictive risk factors for upgrading DCIS to IC.

Methods: This study retrospectively evaluated those patients who were diagnosed with
DCIS preoperatively, and this diagnosis was followed by performing breast surgery between
Jan 2005 and June 2018. Clinico-pathological factors were collected for the analysis be-
tween the pure DCIS group and the IC group.

Results: Of the 431 patients included in the study, 34 (7.9%) were upstaged to IC after sur-
gery, and 397 (92.1%) were diagnosed as having pure DCIS. The nuclear grade was the sole
predictor of upstaging to IC on the analysis of the clinico-pathological factors (odds ratio
[OR] = 2.39, 95% confidence interval [95% CI] = 1.05-5.42, P = 0.038 on the univariate
analysis; aOR = 2.86, 95% CI = 1.14-7.14, P = 0.025 on the multivariate analysis). The
mass’s size and characteristics, as determined by sonography, were not predictive of IC.
Conclusion: The sonographic findings were not significant factors for predicting IC in pre-
operative DCIS patients. A high nuclear grade was the only statistically significant factor as-
sociated with IC. Considering the variability of the gauge of biopsy needles or the method
for needle biopsy, large-scale prospective studies that control these variables may well reveal
available predictive factors of IC in patients with DCIS.
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Table 1. Clinico-Pathological Features of 431 Patients with a Preoperative Histopathologic Diagnosis of DCIS

DCIS (n = 397) IC (n = 34) P value
Age (years) 50.2 = 10.6 503 =114 0.967
US tumor size (cm) 0.663
<2 251 (63.2) 19 (55.9)
>2 133 (33.5) 14 (41.2)
Not seen 13 (3.3) 1(2.9)
US finding, n (%) 0.567
Non-mass 42 (10.6) 2(5.9)
Mass 355 (89.4) 32 (94.1)
BI-RADS category 0.028
<3 54 (13.6) 1(2.9)
4a 112 (28.2) 5(14.7)
4b 137 (34.5) 15 (44.1)
4c 47 (11.8) 4(11.8)
5 47 (11.8) 9 (26.5)
Palpation 0.761
No 359 (90.4) 30 (88.2)
Yes 38 (9.6) 4(11.8)
Mammographic finding 0.286
Asymmetry 25 (6.3) 2 (5.9)
Microcalcification 292 (73.6) 21 (61.8)
Architecture distorsion 8 (2.0) 2(5.9)
No specific finding 72 (18.1) 9 (26.5)
Biopsy methods 0.001
Needle Biopsy 250 (63.0) 32 (94.1)
Excisional Biopsy 147 (37.0) 2(5.9)
Surgery type 0.009
Breast conserving surgery 204 (51.4) 9 (26.5)
Total mastectomy 193 (48.6) 25 (73.5)
Pathologic DCIS size (cm) 0.010
<2 241 (60.7) 12 (35.3)
>2 148 (37.3) 20 (58.8)
No residual DCIS 8 (2.0) 2(5.9)
Invasive tumor size (mm) - 7.0 +8.9 < 0.001
pN 0.117
0 393 (99.0) 32 (94.1)
1 4 (1.0) 2(5.9)
Multifocality 1.000
Absent 313 (78.8) 27 (79.4)
Present 84 (21.2) 7 (20.6)
Nuclear grade 0.125
Low/intermediate 319 (80.4) 23 (67.6)
High 78 (19.6) 11 (32.4)
Estrogen receptor 0.177
() 88 (22.2) 12 (35.3)
(+) 302 (76.1) 22 (64.7)
Unknown 7 (1.8) 0 (0)
Progesterone receptor 0.130
(-) 123 (31.0) 16 (47.1)
(+) 267 (7.3) 18 (52.9)
Unknown 7 (1.8) 0 (0)

40



Kwan Ho Lee, et al.: Predictors of Upstaging to Invasive Cancer in DCIS

Table 1. Continued

DCIS (n = 397) IC (n = 34) P value
HER-2 0.679
() 241 (61.2) 20 (58.8)
Overexpression 147 (37.0) 14 (41.2)
Unknown 7 (1.8) 0 (0)
Ki-67 (%) 8.8 9.1 15.3 £25.5 0.271
Closest margin (mm) 4.8 5.2 5.1+43 0.788
Follow up periods (months) 46.0 £35.2 61.6 = 46.5 0.064
Any recurrence 1.000
Absent 389 (98.0) 33 (97.1)
Present 8 (2.0) 1(2.9)
Chemotherapy < 0.001
No 381 (96.0) 18 (52.9)
Yes 16 (4.0) 16 (47.1)
Hormone therapy 0.147
No 90 (22.7) 12 (35.3)
Yes 307 (77.3) 22 (64.7)

Data are expressed as mean = standard deviations or n (%).

DCIS = ductal carcinoma in situ; HER-2 = human epidermal growth factor receptor 2; IC = invasive component; US = ultrasonography.
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Table 2. Clinico-Pathological Predictors of Invasive Component in Patients with Preoperative Needle Biopsy-Based Diagnosis of DCIS

Risk for invasive component

Variable Univariate analysis Multivariate analysis

OR (95% CI) P value OR (95% CI) P value
Age (> 50 years) 0.75 (0.36-1.59) 0.458 0.82 (0.38-1.79) 0.623
US tumor size (> 2 cm) 1.31 (0.61-2.82) 0.489 1.40 (0.60-3.26) 0.441
US finding (mass) 1.52 (0.19-12.10) 0.693
Mammographic finding (microcalcification) 0.73 (0.34-1.56) 0.416 0.83 (0.36-1.91) 0.666
Multifocality (present) 0.95 (0.39-2.31) 0.906
Nuclear grade (high) 2.39 (1.05-5.42) 0.038 2.86 (1.14-7.14) 0.025
Estrogen receptor (positive) 0.66 (0.30-1.45) 0.305
Progesterone receptor (positive) 0.66 (0.31-1.38) 0.266
HER-2 (overexpression) 1.05 (0.49-2.22) 0.904
Ki-67 (> 14%) 1.32 (0.48-3.62) 0.589
Type of operation (Mastectomy) 2.25 (1.00-5.05) 0.050 2.27 (0.94-5.50) 0.069

DCIS = ductal carcinoma in situ; HER-2 = human epidermal growth factor receptor 25 US = ultrasonography.
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Fig. 1. Non-mass vs. mass lesion on
pre-operative breast sonography. (A)
Non mass lesion on pre-operative
breast US, left breast 10H, BI-RADS
C4a, diagnosed of DCIS on CNB, (B)
Mass lesion on pre-operative breast
US, left breast 12H, subareolar area,
BI-RADS C4a, diagnosed of DCIS on
CNB. BI-RADS = breast imaging-
reporting and data system; CNB =
core needle biopsy; DCIS = ductal
carcinoma in situ; US = ultraso-
nography.
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