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[ Abstract] Background and purpose: The 21-gene assay has been recommended by guidelines for helping clinicians decide
whether adjuvant chemotherapy is needed in estrogen receptor-positive, lymph node-negative breast cancer patients. However, as
an invasive and expensive test, the Oncotype DX 21-gene test can’t fully reflect the gene expression of the overall heterogeneous
tumors. The 21-gene test has not been routinely used clinically. Mammography has been widely used to detect, diagnose and evaluate
the treatment effect of breast diseases, but it has been unclear whether mammography has prognostic value. This study aimed to
explore the association between mammographic imaging features and recurrence risk quantified with 21-gene recurrence score
(RS) in breast cancer patients. Methods: A total of 529 patients who underwent a 21-gene expression assay from Apr. 2017 to Mar.
2019 were identified. Mammographic imaging features were reviewed and recorded according to the 2013 version of the Breast
Imaging Reporting and Data System (BI-RADS) lexicon. One-way analysis of variance and Spearman’s correlation test were used
to evaluate the correlation between mammographic imaging features and the RS. Multivariate linear regression was used to assess
the added effect of significant mammographic features. Results: Mammographic calcification distribution and mass margin were

significantly associated with the RS (P<0.001 and P=0.005). The average RS for regional calcification distribution was 39.9, which
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was obviously higher than that for segmental and grouped calcification distributions, corresponding to 24.4 and 31.8, respectively.

Mass with circumscribed margins had a lower average RS of 17.4, whereas the RS for all other mass margins was 27.6. When these

two significant features were added to a multivariable regression model including pathological factors, the mass margin remained

statistically significant, and the R-squared value increased from 0.170 to 0.193. Conclusion: Calcification distribution and mass

margin upon mammography have the potential to predict a breast cancer patient’s recurrence risk. Further prospective studies are

needed to verify this preliminary finding.

[Key words] Breast neoplasms; Mammography; 21-gene expression assay; Recurrence score; Radiogenomics
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Tab.1 Characteristics of patients and tumors

Characteristic N %
Age/year 529 51.9+95
Body mass index/(kg-m™) 500 23.0£29°
Postmenopausal 256 48.7
First degree relative with breast cancer 15 2.9
Pathology 529

Invasive ductal carcinoma 473 89.4

Invasive lobular carcinoma 25 4.7

Other types of invasive breast carcinoma 31 59
Invasive malignancy grade 502

Grade | 18 3.6

Grade 11 414 82.5

Grade Il 70 13.9
Receptor status 529

ER positive 529 100.0

PR positive 487 92.1

HER?2 negative 520 98.3
DCIS present 93 17.6
DCIS grade 34

Low 5 14.7

Intermediate 20 58.8

High 9 26.5
Negative lymph node 463 87.5
Recurrence score 529 278=x8.1

*: Data are x=+s

FLIRX LB S AR 2 R AR Ge T 2 4 R WL R
2, IEMFEH® TAER AT IL, & Wy 2Lag 2
RO, ST HRETA1%; 19.7%0 B FH,
BRABAL, Flpx/ba B EFLE AR (2.1%)
FIDAL (4.2% ) . MYE & WL E AR E RN
(71.5% ) o BEHERAXFR (12.7% ) FE5HHT
(6.6%) o ZHNMPRI N EHE (81.2%) .
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Tab. 2 Descriptive statistics of mammography features
Mammography features N % P value
Finding 529 0.222
Normal findings 24 4.5
Mass 378 71.5
Calcification only 25 4.7
Asymmetry 67 12.7
Architectural distortion 35 6.6
Breast density 529 0.085
Fatty (category A) 11 2.1
Scattered (category B) 104 19.7
Heterogeneous (category C) 392 74.1
Extremely dense (category D) 22 4.2
Mass shape 365 0.906
Round 2 0.5
Oval 69 18.9
Irregular 294 80.5
Margin 369 0.005
Spiculated 202 54.7
Circumscribed 6 1.6
Microlobulated 0 0.0
Obscured 24 6.5
Indistinct 137 37.1
Mass density 377 0.644
High density 306 81.2
Equal density 69 18.3
Low density 1 0.3
Fat containing 1 0.3
Mass long diameter D/mm 365 17.7+64° 0.957
Mass short diameter D/mm 365 13.6£54° 0495
Calcification morphology 177 0.219
Amorphous 89 50.3
Coarse heterogeneous 8 4.5
Fine pleomorphic 52 29.4
Fine linear or fine-linear 6 34
branching
Punctate 22 12.4
Calcification distribution 25 <0.000 1
Diffuse 0 0.0
Regional 2 8.0
Grouped 16 64.0
Linear 0 0.0
Segmental 7 28.0
Asymmetry 66 0.961
Asymmetry 0 0.0
Global asymmetry 0 0.0
Focal asymmetry 65 98.5
Developing asymmetry 1 1.5

*: Data are x+s
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Fig. 1 Regional calcifications on mammogram

Images in a 40-year-old woman whose breast tissue was
heterogeneously dense. Mammogram showed regional fine pleomorphic
calcifications in left breast. Postoperative pathology confirmed invasive
ductal carcinoma and DCIS (RS=40.7)

P<0.000 1
60.00-
*
50.00- T
40.00 l
& 30.00- T T
20.00- 1
10.00-
040 Grouped Segmental Regional

Calcification distribution
B2 FEFSUZHAHEARSILE
Fig. 2 Bar chart shows the average RS by using the calcification
distribution

": Regional calcification versus all other distributions
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Fig.3 A mass with circumscribed margin on mammogram

Images in a 53-year-old woman whose breast tissue was almost entirely
fatty. Mammogram showed a 27 mmx25 mm mass with circumscribed
margins in lower outer left breast. Postoperative pathology confirmed
pure mucinous breast cancer (RS=35.7)

P=0.005
40.00-
30.00 . T T *
1
2 20.00-

10.00 J

0.00

Spiculated Obscured Indistinct Circumscribed
Mass margin

4 FEMHBEEFIRSIEER
Fig. 4 Bar chart shows the average RS by using the mass margin

" Circumscribed mass margin versus all other margins
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