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Abstract ; [ Objective ] To evaluate the diagnostic value of virtual touch tissue imaging quantifica-
tion (VTIQ) on thyroid nodules. [ Methods] A total of 105 patients underwent thyroid surgery from
August 2016 to March 2017 with 149 thyroid nodules were enrolled. VTIQ and postoperative
biopsy were made to analysis of VTIQ diagnostic value. [Results] Total 149 thyroid nodules were
found from 105 patients,44 thyroid nodules were benign and the rest were malignant. There were
no statistically siginificant difference between benign and malignant thyroid nodules in the aspact
of patient gender,age,body mass index,thyroid size,while blood flow,boundary,internal echo,
calcification , aspect ratio had a statistically significant difference between benign and malignant
thyroid nodules. The minimum,maximum,and average value of SWV for benign nodules were
2.32+0.62m/s,3.02+0.92m/s and 2.71+0.76m/s,respectively ,which were significantly lower than
those of malignant nodules(P<0.05). ROC curve area of the minimum , maximum,and average val-
ues of SWV in each nodule were 0.849,0.792,0.837. The diagnostic effectiveness of the SWV
average was best with a cutoff of 3.04m/s. The sensitivity of VTIQ was 81.81%,the specificity was
97.14% and the accuracy was 92.61%. VTIQ detection had a statistically significant higher sensi-
tivity , specificity and accuracy than conventional ultrasound.[ Conclusions ] Sensitivity , specificity,
accuracy of VTIQ on distinguishing the benign and malignant nodules are rather good,and is a
noninvasive ,easy and reliable inspection methods. It has a good clinical value.
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Figure 1 Common ultrasonographic features of
thyroid nodules

Figure 2 The mass image of VTIQ,the nodule was
homogeneous green,indicating that the imaging

quality was good
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Figure 3 The VTIQ velocity diagram of the nodule was
seen in uneven distribution of yellow and red,and the
surrounding thyroid tissue was pale green or blue. ROI
was placed in the lesion for SWV measurements (si-
multaneous measurements of maximum and minimum)
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Tablel Comparison of characteristics of benign and
malignant thyroid nodules

Malignant Benign Statistical

Related factors (n=105) (n=44) value

Gender
Male 66 21
2.9214 0.0874
Female 39 23
Age(years)
<65 40 18
0.1033 0.7479
=65 65 26
Body mass index(kg/m?)
<25 85 33
0.6668 0.4142
=25 20 11
Blood flow
Rich 81 6
51.4699 <0.001
Non-rich 24 38
Boundary
Clear 29 31
23.6535 <0.001
Non-clear 76 13
Size(cm)
<1 56 20
0.7702 0.3802
=1 49 24
Internal echo
Low echo 81 15
25.0765 <0.001
Other 24 29
Calcification
Nothing 13 16
Micro calcification 66 20 2.5774 0.0100
Major calcification 26 8
Aspect ratio
>1 67 12
16.6174 <0.001
<l 38 32

Table 2 Comparison of SWV in benign and malignant thyroid nodules(m/s)

0.92m/s Fi1 2.71=+0. 76m/s, ¥ BT Crou N Minimum value ~ Maximum value  Average value of
- - p of SWV of SWV SWV
AL T (P<0.05)(Table 2), #4575 Beni 105 2.32+0.62 3.02+0.92 2.7120.76
T . ; enign No V==V A V20 /10,
SWV die/ME L B KAR P (X B Y Malignant 44 3.15+0.76 4.62+1.12 3.75+0.89
ROC Hi £k 1 £ 43 91 4 0.849.0.792 1 7.3107 9.2920 7.6424
0.837, LA SWV F-HEHIZW A RERAE, P 0.0021 0.0012 0.0013
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Table 3 The ROC curve of each SWV value in thyroid lesions

Features vaﬁlltlet(-;)rffs) ROgrg;lrve 959%CI P

Minimum value of SWV 2.53 0.849 0.795~0.967 0.001
Maximum value of SWV 3.31 0.792 0.701~0.928 0.002
Average value of SWV 3.04 0.837 0.791~0.972  0.001

Table 4 Comparison of results of VTIQ and pathological diagnosis

Pathological diagnosis

VIR " Benign Malignant
Benign 39 36 3
Malignant 110 8 102
Total 149 44 105

Table 5 Diagnostic results between conventional ultrasound and TIQ

Susceptibility Specificity Accuracy
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97.14% EHGR N 92.61% , 1 H LA 7 B

80.79 A VTIQ 55 VTIQ BB e 51 |
92.61 HEFPR M L LG 2= B X, U] VTIQ
93.76 VR 122 SRR 2R 85 A R R R S

Methods %) %) %)
Conventional ultrasound 71.42 83.67

VTIQ 81.81 97.14
Conventional ultrasound+VTIQ 83.23 98.38
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