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Abstract; [ Purpose | To investigate the value of ultrasound virtual touch tissue quantification
(VTQ) in the differential diagnosis for benign and malignant breast masses. [ Methods ] The shear-
wave velcocity (SWV) of benign and malignant breast mass groups were compared by VTQ. The
accuracy diagnostic rate ,missed diagnosis rate ,misdiagnosis rate, sensitivity , specificity , positive
predictive value,negative predictive value and accuracy of benign and malignant breast masses
detected by virtual touch tissue imaging(VTI), VTQ,two-dimensional ultrasound,and strain ratio
method respectively were compared between 2 groups. [ Results ] There were significant differ-
ences in Vi, Vien 08 Vs Viearr of SWV between malignant and benign masses (P<0.05).While
compared with malignant group,the V,;, of benign group and the SWV in normal breast tissue
had no significant difference (P>0.05). Compared with two-dimensional ultrasonic method and
strain ratio method ,the VTQ method had higher accuracy diagnostic rate,lower missed diagno-
sis and misdiagnosis rate with significant difference (P<0.05). Compared with VTI method, the
accuracy diagnostic rate of malignant lesions by VTQ was lower,the missed diagnosis rate was
higher,while in the benign masses,the correct diagnostic rate of VIQ was higher,the misdiag-
nosis rate was lower(P<0.05). Compared with VTQ method , the specificity, sensitivity ,accuracy,
positive and negative predictive value of two-dimensional ultrasonic method and strain ratio
method were lower (P<0.05),the sensitivity of VTI was higher, while the positive predictive val-
ue,specificity and accuracy were lower(P<0.05). [Conclusion] The VTQ technology might con-
duce to the differential diagnosis of benign and malignant breast masses,and combination with
other methods might improve the accuracy in the diagnosis for breast lesions.

Subject words: ultrosound ;virtual touch tissue quantification (VTQ);breast disease ;differential
diagnosis
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Table 1 Comparison of SWV in benign and malignant breast diseases
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Table 2 Correct diagnostic rate, missed diagnostic rate and misdiagnostic rate for benign and
malignant diseases by 4 methods

Preoperative diagnosis

Compared with postoperative pathology

Methods

Malignant tumor(n=63 )

Benign tumor(n=37)

Malignant Benign - - - - - - - — -
Correct diagnosis ~ Missed diagnosis  Correct diagnosis Misdiagnosis
Two-dimensional ultrasound 57 43 44(69.84 )" 19(30.16)" 24(64.86) 13(35.14)"
Strain ratio method 56 44 49(77.78)" 14(22.22)" 30(81.08)" 7(18.92)
VTI 74 26 61(96.83)" 2(3.17) 24(64.86)° 13(35.14)°
VTQ 60 40 57(90.48) 6(9.52) 34(91.89) 3(8.11)

Note : * : Compared with VTQ, P<0.05.

Table 3 Sensitivity, specificity , positive and negative predictive value,and accuracy of 4 methods( % )

Methods Sensitivity Specificity Positive predictive value Negative predictive value Accuracy

Two-dimensional ultrasound 69.84(44/63)"  64.86(24/37) 77.19(44/57)" 55.81(24/43) 68.00(68/100)"
Strain ratio method 77.78(49/63)°  81.08(30/37) 87.50(49/56) 68.18(30/44) 79.00(79/100)"
VTI 96.83(61/63)  64.86(24/37)" 82.43(61/74) 92.31(24/26) 85.00(85/100)
VIO 90.48(57/63)  91.89(34/37) 95.00(57/60) 85.00(34/40) 91.00(91/100)

Note : * ; Compared with VTQ, P<0.05.

M 2016 £% 22 %% 1

59



Journal of Chinese Oncology.2016,Vol.22,No.1

B, w12 KRS R, 25 HA g% 3 L (P<
0.05); VTQ 75 VTI A Fb H AR 95 A8 1) 1 5612 Wi
REGAR W12 B, (A BP0 48 B 1E 12 W R
EFEETVILE, R2EREMRT VIL L, ZRER
Giit X (P<0.05), 4 Fijrikr, 5 VIQ Al L,
TR R A (AR R S | BB L A
P BH A A B 1 T {8 24 AR (P<0.05) 5 VT 5 Uk
PEBC T, HRE S | BH P 00 R o A 1 AR (P<
0.05),

25 B RTIR VTQ B AR A B T 3L AR i B ) BBk
Y BIL W, BE N L LR b B g Rl R R B AT, R
SR 5 Ay A E ELA A i v M E A
TE— 8 W S, 77 05 Fo A 7 1 047 s 28 1 6 1), gk
— 4 e HEA

S 2k

[1]  Lv ZH,Han EH,Hu ZA et al. Diagnostic value of differ-
entiating benign from malignance of breast lesions by
contrast-enhanced ultrasound , virtual touch tissue imaging
and virtual touch tissue quantification|J].Journal of Clini-
cal Ultrasound in Medicine,2015,17(1):24-27.[ & &£ 4L,
SN B 2, A R RS R s A GUR S
12 20 2R a0 ) L RO e R g Ak RO R (. (D] I
PR R 2 22 75,2015, 17(1) : 24-27.]

[2]  Wu F,Cui FR,Lu GlL.et al. Combination of elastography
and tissue quantification using the acoustic radiation force
impulse technology for differential diagnosis of breast
masses. [J] Chinese Journal of Ultrasound in Medicine,
2014,30(9):775-778.[ % J5 , 42 RGR | frdpk, S 04 4
fith 12 20 2 AR B 20 2t A B R M 550 12 W L B i B ). e
[ R 2 A, 2014,30(9) : 775-778.]

[3] Bai M,Chen HL,Zhang XM,et al. Virtual touch tissue
quantification in differential diagnosis of benign and ma-
lignant breast lesions [J]. Chinese Journal of Ultrasound in
Medicine,2014,30(12): 1080-1082.] 1 fit , Bk HL 41, 5k &5
M, 45 75 s 2 U A B AR AR S ) B R AL o
B4 7 [T o el 7 B A 2k ks, 2014,30(12) : 1080-1082.]

[4]  Yao MH,Wu R,Ma F,et al.Study of virtual touch tissue
quantification in the diagnosis of breast lesions in differ-
ent size [J].Chinese Journal of Clinicians (Electronic Edi-
tion),2013,7 (12):5355-5359.[ Wk W4 | & %%, B 7 | 5.
T fih 12 4 AU e BOAR T A [) R /N LR S e e 1 42 W
WAL SE[T]. HP AR I PR s U 2% 7 (R 7 W), 2013, 7(12)

60

(6]

[7]

[11]

5355-5359.]

Zhang Y ,Juang Q,Chen J,et al. Virtual touch tissue
quantification and ultrasonic elastography in differential
diagnosis of benign and malignant breast tumors [J] Chi-
nese Journal of Medical Imaging Technology,2013,29
(2):206-209.[5K JH , TL 5, PR &I, 45 75 fili2 241 24 L F0
PAVE AR BTN FLAR R BRI )], R E R AR
K ,2013,29(2):206-209.]

Zhang WY ,Wu R. Virtual touch tissue quantification
technology for the diagnosis of breast lumps [J]. Chinese
Journal of Clinicians (Electronic Edition),2013,7 (16):
T432-7435.[ KB AE . 75 fili2 2H ZUE G B R X FLIR
i g i 12 Wi AN (8 [J]. T AR PR BE O A A (TR,
2013,7(16):7432-7435.]

Yu ZH,Ku W], Tian L.The applied value of routine clini-
cal imaging methods in diagnosis of breast cancer [J].
Translational Medicine Journal,2014,3(6):368-371.[43 %
W RS, T R AR D7 3R AR LI 12 W v 1) 1
FH A 5% 4k BE 24 44 75,2014, 3(6) : 368-371.]

Li ZC,Zhang J,Hu DM, et al. Value of virtual touch tis-
sues quantification in the differential diagnosis of breast
tumors [J]. Chinese Journal of Medical Ultrasound (Elec-
tronic Version),2012,9 (5):457-459[Z= % |, ik i, $H &
Mg, 55, 7R s AL EUE RHEORTE X S W SL IR B B4
g b T B8 A (B[], v A R AR R A A (L ), 2012,9
(5):457-459.]

Han EH,Hu ZA ,Hong W ,et al. Investigating the applica-
tion value of sound palpation tissue imaging techniques on
the diagnosis of breast cancer [J]. Chinese Journal of Medical
Ultrasound (Electronic Version),2012,9(5):460-462.[ %
SO B 2 MR AE L BT AR s SO AR A B R
X LR il R 22 BT B BT (BT P AR B A A A AR O
FhR),2012,9(5):460-462.]

Peng ZF ,Gao SS,Sang CJ,et al. The clinical application
of sound quantitative imaging tissue palpation on breast
masses [J].Modern Practical Medicine,2014,26 (1).52—
54,121 585 &, m M, OB, 4 2 44U &
AR FLIR I By I R BT (J]. BARSE T BE 24 ,2014,26
(1):52-54,121.]

Liu L,Wu R,Wu JH, et al. The value of diagnosis method
for breast small tumour tissue quantitative analysis of a-
coustic palpation [J] .Modern Instruments & Medical
Treatment,2014,20 (5):25-26,32.[X|#k, =28 , = MO,
AL S AL ZUE A BTV X LR N b ez A AL
WAL & 5 BEYT,2014,20(5):25-26,32.]

Bijs 74 & 2016 4 55 22 %% 1



