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Clinical Application Value of Ultrastructural Superb Microvascular Imaging
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ABSTRACT Objective: To investigate the value of ultrastructural superb microvascular imaging (SMI) in the diagnosis and
differentiation of benign and malignant breast lesions and the evaluation of the efficacy of neoadjuvant chemotherapy for breast cancer.
Methods: The clinical datas of 109 patients with breast nodules who underwent Changsha Third Hospital from February 2014 to October
2019 were analyzed retrospectively. According to the pathological results, they were divided into benign group and malignant group, and
the differences of SMI microvascular morphology and distribution in two groups were compared. The value of SMI in diagnosing benign
and malignant breast nodules was analyzed by receiver operating characteristic curve (ROC). After pathological diagnosis, patients with
breast cancer were given sequential neoadjuvant chemotherapy, and SMI was examined again after chemotherapy. SMI blood flow
classification, different curative effects was compared among breast cancer patients before and after neoadjuvant therapy. Results: In
benign group, the microvascular morphology was mainly non-vascular, linear and dendritic type (97.83%), while in malignant group, the
residual root type and crab foot type were mainly (80.99%), there was significant difference in microvascular morphology distribution
between the two groups (P<0.05). The pathological examination results were taken as the gold standard, the area under curve (AUC) of
SMI in the diagnosis and differentiation of benign and malignant breast nodules was 0.890, the sensitivity was 80.99%, the specificity
was 97.83%, and the accuracy was 85.63%. 68 patients with breast cancer completed neoadjuvant chemotherapy, with 47 cases of
effective neoadjuvant chemotherapy [complete response (CR) + partial response (PD)] and 21 cases of ineffective neoadjuvant

chemotherapy|[(stable response (SD) + progression (PD)]. Before chemotherapy, SMI blood flow classification was mainly grade II and
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I (80.88%), and after chemotherapy, it was mainly grade 0 and grade I (69.12%), effective group SMI blood flow classification was

mainly grade 0 and grade I (87.23%), invalid group SMI blood flow classification was mainly grade I and grade II (85.71%), before and

after chemotherapy and different therapeutic group of SMI blood flow classification were significant difference (P<0.05). Conclusion:

SMI can effectively detect the changes of microvessel morphology and blood flow in breast nodules, which has certain clinical

application value in the diagnosis and differentiation of benign and malignant breast lesions and the evaluation of neoadjuvant

chemotherapy.
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Table 1 Pathological diagnosis results

Pathological diagnosis

Number of lesions(n)

Benign
Hyperplasia of mammary glands
Fibroadenoma
Fibroglandular tumor with mammary hyperplasia
Breast disease
Breast disease with adenomatous hyperplasia
Intraductal papilloma
Chronic granulomatous inflammation with abscess formation
Acute inflammatory cell infiltration
Other
Malignant
Invasive ductal carcinoma
Invasive lobular carcinoma
Intraductal carcinoma
Intraductal papillary carcinoma

Carcinoma in situ
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Fig. 1 ROC curve of SMI for differential diagnosis of benign and

malignant breast nodules
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Table 2 Differences in microvascular morphology distribution of breast nodules with different properties under SMI [n(%)]

Groups n Avascular type Line type Dendritic Residual root type Crab foot type
Benign group 46 28(60.87) 15(32.61) 2(4.35) 12.17) 0(0.00)
Malignant group 121 6(4.96) 8(6.61) 9(7.44) 51(42.15) 47(38.84)
0 102.986
P 0.000
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Table 3 SMI blood flow grading differences before and after neoadjuvant chemotherapy [n(%)]

Time n 0 I I [I
Before treatment 68 0(0.00) 13(19.12) 29(42.65) 26(38.24)
After treatment 68 12(17.65) 35(51.47) 18(26.47) 3(4.41)

z 42.899
P 0.000

R A REFTRA SMI TR 5 Fe2E 51 %)]
Table 4 Differences of SMI blood flow grading in different therapeutic groups [n(%)]

Groups n 0 grade I grade [T grade [T grade
Effective group 47 12(25.53) 29(61.70) 6(12.77) 0(0.00)
Invalid group 21 0(0.00) 6(28.57) 12(57.14) 3(14.29)
z 25.970
P 0.000
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