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[ Abstract] Background and purpose: The Oncotype DX21 gene assay holds great promise in prognostic prediction and
adjuvant treatment decision-making, but the test samples obtained through invasive surgery can not completely represent the whole
tumor. Mammography is a noninvasive, economical and simple routine examination. If imaging markers can be found, information
about related gene expression quantity can be obtained in a noninvasive way, and the purpose of predicting prognosis and recurrence
risk probability can also be achieved. This study explored the correlation between X-ray imaging characteristics and Oncotype
DX21 gene assay results [ recurrence score (RS) and RS grades] in patients with early-stage invasive ductal carcinoma who

were ER-positive, HER2-negative and node-negative. Methods: Data of 282 patients with ER-positive, HER2-negative and node-
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negative early-stage invasive ductal carcinoma who underwent mammography and Oncotype DX21 gene assay in Fudan University

Shanghai Cancer Center from Sep. 2017 to Jun. 2019, were retrospectively collected. Univariate and multivariate ordered logistic
regression was used to analyze the correlation between X-ray imaging features and RS grading. One-way analysis of variance was
used to analyze the correlation between X-ray imaging features and RS scores. Results: Univariate and multivariate ordered logistic
regression analysis consistently showed that mass margins and calcification morphology were significantly correlated with RS
grading (P<0.05). It was further found that the RS mean value of mass with indistinct margins was 33.6, which was significantly
different from circumscribed (18.4), spiculated (24.9), microlobulated (27.3), and obscured margins (23.1). There were also
significant differences in the RS mean value between amorphous calcification and punctate calcification. Conclusion: Calcification

morphology and mass margins in mammograms have the potential to become imaging markers for Oncotype DX21 gene assay,

providing a powerful tool for clinicians to make individualized treatment decisions.
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Tab. 1 Clinical significance of Oncotype DX21 gene assay results

in 2020 version 4 NCCN practice guidelines for breast cancer

Groups RS scores ~ Recommended therapy
Low-risk (-, 26) Adjuvant endocrine therapy
Adjuvant endocrine therapy or
Middle-risk [26,31) adjuvant chemotherapy followed
by endocrine therapy
High-risk [31,) Adjuvant chemotherapy followed

by endocrine therapy
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Tab. 2 Descriptive statistics of mammography features

Mammography features n(%)

Mammographic breast density

Category a (fatty) 5(1.8)
Category b (scattered) 50 (17.7)
Category ¢ (heterogeneous) 193 (68.4)
Category d (extremely dense) 34 (12.1)
Main finding
Mass only 114 (40.4)
Mass with calcification 65 (23.0)
Calcification only 47 (16.7)
Asymmetry 37 (13.1)
Architectural distortion 19 (6.7)
Mass shapes
Round 17 (9.5)
Oval 15(8.4)
Trregular 147 (82.1)
Mass margins
Circumscribed 5(2.8)
Obscured 14 (7.8)
Microlobulated 8 (4.5)
Indistinct 52 (29.1)
Spiculated 100 (55.9)
Mass density
High 139 (77.7)
Equal 39 (21.8)
Low 1(0.6)
Calcification morphology
Punctate 41 (36.6)
Amorphous 36 (32.1)
Pleomorphic 33 (29.5)
Others 2 (1.8)
Calcification distribution
Diffuse 16 (14.3)
Linear 1(0.9)
Grouped 84 (75.0)
Segmental 6(5.4)
Regional 5(4.5)
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Fig. 2 Mass with indistinct margins on mammogram including
the craniocaudal projection (A) and the mediolateral oblique

projection (B)
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Tab.3 ANOVA multiple comparisons of mass margins (dependent

variable was RS score)

Mass Mass margins Mean
margins o) & difference Std. Error Sig. 95% CI
@ (I-)
Indistinct Circumscribed 15.228"  3.308 0.000 0%%
' ’ ’ 21.756
. . 6.369-
Spiculated 8.753 1.208 0.000 11.136
. . 0.987-
Microlobulated 6.283 2.683 0.020 11578
% st e L 5 3 va SViva ' I . -
Fig.3 Amorphous calcification on mammogram including the ’
craniocaudal projection (A) and the mediolateral oblique projection (B) ": The significance level of the mean difference was 0.05
F4 FURSHANOVASELLLERHER
Tab. 4 ANOVA multiple comparisons of calcification morphology (dependent variable was RS score)
Calcification morphology (I)  Calcification morphology (J) Mean difference (I-J) Std. Error Sig. 95% CI
Punctate Amorphous -5.070° 1.563 0.002 -8.169 to -1.971
Pleomorphic -3.130 1.601 0.053 -6.303 to 0.043
Others -6.815 4.957 0.172 -16.640 t0 3.010

" The significance level of the mean difference was 0.05
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