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Study on the relationship between anisotropy and prognostic factors of
breast cancer by shear wave elastography
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ABSTRACT Objective To investigate the relationship between breast cancer anisotropy and prognostic factors such as
lesion size, histological grading, lymph node involvement, and expression of immunohistochemical markers by shear wave
elastography (SWE).Methods A total of 69 breast cancer patients (73 lesions in total) diagnosed by surgery and pathology
were selected. Preoperative conventional ultrasound and SWE examination were performed, the lesion size was recorded, and
elastic images of the maximum diameter section and orthogonal diameter section of the lesions were collected to obtain the
maximum elastic modulus (Emax) , mean value (Emean) and standard deviation (Esd).The ratio of the hardest part of the lesion
to normal adipose tissue (Eratio) was calculated, and anisotropy factor (AF) was used to quantify the anisotropy (AFmax,
AFmean, AFsd and AFratio) of elastic parameters of the breast lesions. The differences of anisotropy of lesion elasticity
parameters among different histological grades, lymph node involvement and expression of immunohistochemical markers lesions
were compared. Results  Among 73 breast cancer lesions, AFmax, AFmean, AFsd and AFratio of 39 lesions with maximum
diameter =18 mm were higher than those of 34 lesions with maximum diameter<18 mm, the differences were statistically
significant (all P<0.05).Among 65 invasive ductal carcinomas, the AFmax and AFratio of grade Ill invasive ductal carcinoma

(13 lesions) were higher than those of grade 1 and II (14 lesions and 38 lesions) ,and the AFmean of grade Il and Il invasive
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ductal carcinoma were higher than those of grade I, the differences were statistically significant (all P<0.05).The AFmax of ER

negative expression lesions was higher than that of ER positive expression lesions, the AFmax and AFmean of Ki—67 positive

expression lesions were higher than those of Ki—67 negative expression lesions, the AFmax, AFmean and AFsd of lymph node

metastasis lesions were higher than those of non—metastasis lesions, the differences were statistically significant (all P<0.05).

Conclusion The elastic anisotropy is more significant in the breast carcinoma lesions with larger size, higher histological

grading, lymph node metastasis, ER—negative expression and Ki—67—-positive expression, which can provide certain reference for

the early clinical diagnosis, treatment and prognosis evaluation of breast cancer.
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