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ABSTRACT Objective: To explore the differential diagnosis value of virtual touch tissue imaging quantification (VTIQ) combined

with sonoway contrast-enhanced ultrasound for breast BI-RADS type 4 nodules. Methods: 90 female patients with breast nodules who
were treated in outpatient and inpatient treatment in our hospital from June 2018 to December 2019 were selected as study subjects.
VTIQ ultrasonic elastic imaging technology was used to obtain the maximum shear wave velocity(SWVmax), minimum shear wave
velocity (SWVmin) and average shear wave velocity (SWVmean) parameters. Sonoway contrast-enhanced ultrasound was used to evalu-
ate the echogenicity of lesions, morphology and vascular filling. The pathological results of surgical pathology or ultrasound-guided
puncture biopsy were taken as the gold standard, the differential diagnostic value of VTIQ ultrasonic elastic imaging technology com-
bined sonoway contrast-enhanced ultrasoun for breast BI-RADS type 4 nodules were analyzed. Results: Among the 90 patients (90 breast
nodules), 62 cases underwent surgical pathological examination, and 28 cases underwent ultrasound-guided puncture biopsy, including
48 cases of benign nodules and 42 cases of malignant nodules. The SWVmax, SWVmin and SWVmean of breast BI-RADS type 4 benign
and malignant nodules were statistically different (P<0.05). With SWVmax2 3.83 m/s as the cut-off point, the area under the curve
(AUCQ), sensitivity, specificity of differentiating and diagnosing benign and malignant nodules of breast BI-RADS type 4 nodules were
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0.875, 83.33%, 91.67% respectively, which were all higher than SWVmin and SWVmean. There was no statistically significant differ-

ence among the accuracy of SWVmax, sonoway contrast-enhanced ultrasound and combined diagnosis (P>0.05). The AUC, sensitivity,

specificity of SWVmax combined sonoway contrast-enhanced ultrasound in differentiating and diagnosing benign and malignant nodules

of breast BI-RADS type 4 nodules were 0.914, 95.24%, 87.50% respectively, the diagnosis efficiency was best. Conclusion: Sonoway

contrast-enhanced ultrasound and VTIQ ultrasonic elastic imaging technology are of certain value in the differential diagnosis of breast

BI-RADS type 4 nodules. The diagnostic efficiency of SWVmax parameter of VTIQ ultrasonic elastic imaging technology is superior to

SWVmin and SWVmean. VTIQ ultrasonic elastic imaging technology combined with sonoway contrast-enhanced ultrasound can im-

prove the differential diagnosis efficiency of breast BI-RADS type 4 nodules.
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Table 1 Comparison of VTIQ ultrasound elastography parameters of benign and malignant nodules (xt s, m/s)

VTIQ parameters
Pathological examination n
SWVmax SWVmin SWVmean
Benign nodules 48 3.43+ 0.90 1.75% 0.45 2.59+ 0.76
Malignant nodules 42 5.50+ 1.28 2.60+ 0.71 4.07+ 1.05
t - 8.942 6.896 7.761
P - 0.000 0.000 0.000

R 2 VTIQ BFAEEMER G S ETFLAR BI-RADS 4 KEETTHYE SIS Wi 348
Table 2 Comparison of VTIQ ultrasonic elastic imaging technology parameters in differential diagnosis of breast BI-RADS type 4 nodules

AUC(lower limit/upper
VTIQ parameters Critical value(m/s) Sensitivity( % ) Specificity( %) limit)
1mi
SWVmax(m/s) = 383 83.33 91.67 0.875(0.795-0.955)
SWVmin(m/s) > 2.18 78.57 87.50 0.841(0.763-0.925)
SWVmean(m/s) > 3.14 80.95 88.50 0.862(0.789-0.935)
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Fig.1 ROC curve of VTIQ ultrasonic elastic imaging technology
parameters in differential diagnosis of benign and malignant breast

BI-RADS type 4 nodules
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Table 3 Results of SWVmax, sonoway contrast-enhanced ultrasound and combined diagnosis

Sonoway contrast-enhanced

Pathological SWVmax Combined diagnosis
n ultrasound
examination - - - - - -
Benign Malignant Benign Malignant Benign Malignant
Benign 48 44 4 43 5 42 6
Malignant 42 7 35 9 33 2 40
Total 90 51 39 52 38 44 46

Fz 4 SWVmax, i B EIER

REERENESNIS B

Table 4 Differential diagnosis efficiency of SWVmax, sonoway contrast-enhanced ultrasound and combined examination

Methods Sensitivity(%) Specificity(%) AUC(lower limit / upper limit)
SWVmax 83.33 91.67 0.875(0.795-0.955)
Sonoway contrast-enhanced ultrasound 78.57 89.58 0.841(0.752-0.930)
Combined examination 95.24 87.50 0.914(0.847-0.980)
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Fig.2 ROC curve of SWVmax, sonoway contrast-enhanced ultrasound and
combined examination in the differential diagnosis benign and malignant

nodules of breast BI-RADS type 4 nodule
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