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diffuse optical tomography (DOT) and their combination for the diagnosis of breast cancer. Methods: In
a prospective study, 86 breast lesions in 72 patients were examined by conventional ultrasound, ABVS and
DOT. The breast imaging reporting and date system (BI-RADS) classification of conventional ultrasound
and ABVS was performed, and the synthetic diagnostic index reporting and date system (SDI-RADS)
classification of DOT was obtained. Taking postoperative pathological results as the “gold standard”, the
receiver operating characteristic (ROC) curves of conventional ultrasonography, ABVS, DOT alone and
their combination for the diagnosis of benign and malignant breast lesions were drawn, and the diagnostic
efficiency was analyzed. To analyze the difference of the area under the ROC curve (AUC) between benign
and malignant breast lesions diagnosed by conventional ultrasound, ABVS, DOT and the combination.
Results: The cut-off value of benign and malignant breast lesions diagnosed by ABVS and conventional
ultrasound was BI-RADS 4B and DOT was SDI-RADS 4B. The AUC of conventional ultrasound, ABVS,
DOT and their combined diagnosis were 0.768, 0.893, 0.902, and 0.780, respectively. There were statistically
significant differences in AUC between ABVS and conventional ultrasound, ABVS and combined diagnosis,
DOT and conventional ultrasound, DOT and combined diagnosis (P=0.0001, 0.0052, 0.0053, 0.0010,
respectively). There was no significant difference in AUC between conventional ultrasound and combined
diagnosis, ABVS and DOT (P=0.7695, 0.8471, respectively). The sensitivity of combined diagnosis was
93.88%, which was higher than conventional ultrasound (73.47%), ABVS (79.59%), and DOT (89.80%) (all
P<0.0001). Conclusion: The new ultrasound techniques ABVS and DOT are of high value for the diagnosis
of benign and malignant breast lesions. Combined diagnosis cannot improve the diagnostic accuracy and
reduce the misdiagnosis rate of breast cancer, but can improve the detection rate.

breast lesion; ultrasound; automated breast volume scanning; diffuse optical tomography
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Table 1 Comparison of diagnostic efficacy of conventional ultrasound, ABVS, DOT, and their combination

WIRvS REE/%  FEREE/%  UERARE/%  APBIERL AUC SE ZIG P

R 73.47 67.57 70.93 0.4104 0.768 0.0485 5.529 <0.0001
ABVS 79.59 89.19 83.72 0.6878 0.893%* 0.0366 10.734 <0.0001
DOT 89.80 86.49 88.37 0.7628 0.902™* 0.0346 11.599 <0.0001
AW 93.88 62.16 80.23 0.5604 0.780 0.0440 6.374 <0.0001

ZKERAR IR “BhRE” B S RURA LR, CP<0.0s; HECEIZINTILEL, *P<0.0S.

Z test refers to the comparison with the “gold standard”. Compared with conventional ultrasound, "P<0.05; Compared with combined

diagnosis, *P<0.05.
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Figure 1 ROC curve of conventional ultrasound, ABVS, DOT, and their combination for the diagnosis of benign and malignant

breast lesions
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Table 2 Comparison of differential diagnosis and pathological results of benign and malignant breast lesions by different

ultrasonographic methods

R PREE A /A~
For s 7k 251 G/
W R M 36 12 48
RPE 13 25 38
ABVS = 39 4 43
=R 10 33 43
DOT Rl 44 5 49
R 5 32 37
AW i 46 14 60
R 3 23 26
Bt 49 37 86
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Figure 2 Conventional ultrasound, ABVS, and DOT imaging findings of breast cancer
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(A) Conventional ultrasound shows a low echo area (shown by the blue arrow), the boundary is unclear, the shape is irregular, the

periphery shows “burr sign”, and the dot blood flow signal can be seen in it by color Doppler, BI-RADS 4B; (B) ABVS coronal plane shows

a hypoechoic area with unclear boundary and irregular shape, the “convergence sign” can be seen (shown by the blue arrow), BI-RADS §;

(C) The second and third layers of the cross-sectional image reconstructed by ultrasonic light scattering appear obvious red, SDI-RADS 4B.
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