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Virtual touch tissue quantification in differential
diagnosis of focal liver lesions

WEI Ling-lin, YE Zhen" . XU Qiu-chen
(Department of Ultrasound s the First Af filiated Hospital of Fujian Medical Universitys Fuzhou 350005, China)

[Abstract] Objective To explore the clinical application value of virtual touch tissue quantification (VTQ) in the differ-
ential diagnosis of focal liver lesions. Methods VTQ technique was performed on 93 patients with 96 focal liver lesions and
15 healthy volunteers to obtain shear wave velocity (SWV) values of lesions and liver parenchyma. Results Intraclass cor-
relation coefficients (ICC) of SWV values of focal liver lesions, normal liver parenchyma and peripheral liver parenchyma of
the focal lesions by two operators were all over 0. 71. The average SWV value of malignant group was the highest, followed
by that of benign group and then normal group ( P<C0. 05). Taking SWV of 1. 96 m/s as diagnostic reference value for dif-
ferential diagnosis between malignant and benign lesions, the accuracy, sensitivity, specificity, positive and negative pre-
dictive value was 91. 68% ., 98.41%, 80.02%, 89.62% and 96.57% , respectively. There was no statistical difference of
SWYV values between hemangioma and cirrhotic nodules in the liver, neither among FNH, hepatocellular carcinoma (HCC)
and liver metastatic carcinoma ( P~>0. 05). The average SWV value of the liver parenchyma in malignant group was higher
than that in benign group and normal group ( P<C0. 05). The average SWV value of the liver parenchyma in benign group
was higher than that in normal group (P>>0.05). There was no statistical difference of SWV values of the liver parenchy-
ma between hemangioma and FNH, neither among liver metastatic carcinoma, HCC, cirrhotic nodules and cholangiocellu-
lar carcinoma ( P>>0.05). Conclusion VTQ technique provides quantitative information which can reflect the hardness of
focal liver lesions, therefore being helpful to the differential diagnosis of focal liver lesions.

[Key words] Liver diseases; Virtual touch tissue quantification; Ultrasonography; Elastography imaging techniques

P s B A B AL AR L B BB R B M R T

k.t AT LIRARR
CH A B B MR 55 — BS B P B AR B A M 350005)

(# ZE] BM FWHMed b (VIQ B ARTEN LR A AR S 52 Wb i R M. Ak R VIQ
BRI 93 B UE R kL PE RG4S £ 96 AN ekl e 15 24 1 B Ak BB 3 HEAT R I L 3 B0 kL B S 5 A B B0 b B (SWVO L
LR AR S IE R N IR R SWV AN ZH AR X R E(ICO) >0, 71, WHigAr SWV kK, B ¥Rz, iE % %t
TR B AR (P<C0. 05), LA SWV=1. 96 m/s YE N K EAERAE 692 W 3015 L 12 W7 30 P00 28 10 o 35 B0 R VR S B L B Ik A
97314 5000 4 43 531] 91. 68 %%, 98. 41 % ,80. 02% ,89. 62 % F1 96. 57 %5 5 I 4594 5 JF B b 45 1 I Ja kb ok 45 =15 14 2B (ENHD L T 411 g
FE(HCO) 5B RN SWV 2R BHH 28 L (P>0. 05) . Jay btk % vk 75 28 41 8 BBl T 52 B SWV B R T R PR 4 K I %
ZH(P<<0.05), R KT IEH 4 (P>0. 05) ; M98 FNH Jg Ff (8] AT % B2 988 L HCC | JIFAE 4k 45 3 K IE 48 41 i 93 (CCO)
975 Tl i) 1) JR L IT S BR A SWV 22 R RS H2 8 L (P>0.05) . #5¥8  VTQ I & 1 [ WA ) 285 B JH B J=s et 1 9 72 1) s B
A BT .52 W,

(EHEE ] MBIk (1984 2 mad A LB+ B0, #5807 1 . 3B 2 W7 . E-mail: weilinglin225@163. com. cn
@IS ] I 4w BE R K 2B 28 — B BB 7 3212 8 . 350005, E-mail: chenyezhen@sina. com. cn
(& BHI] 2012-02-19 [f&E HH#I] 2012-04-16



o 1346 - i E BE 2R R B R 2012 AR5 28 #2585 7 8] Chin ] Med Imaging Technol,2012, Vol 28,No 7

[RSIA ] RGN 5 75 fil 12 2 2R AL 8 P R 2 5 B R B R

[FE4ES] R445.1; R575 [STE#RIEAEE] A

PR I A P A Ay AT L 5] R R B 2 1 G v, A
S SR REAEAS BRI YN . ARG N
fili2 4 42 & 1k (virtual touch tissue quantification,
VT Q)+ A XS I JE Ja kb1 95 A8 K8 2 0 IE 8 3 & R AT
T S RS AT, A AT 4% 2H 89 B 1) U 3 B (shear wave
velocity, SWV)E, i VTQ H A 78 E Ja &t 7 ik
A s 531 32 W v 1 I R A4 1
1 &RS5HE
1.1 — %R WHI4H 2010 4E 7 H—2010 4F 12 A
TIRBEHIZ MY 93 01 JFF LG A8 28 2, 3L 96 Akt 53
68 il , 4 25 I, AEHE 23 ~74 %, F1(49.9+11.9)
4, Fo B kA 60 ] 61 Akt B AR AL 33
i 35 A kb AR K H AR 1.0~ 14.6 cm, 73
(5.4143.42)em, FRGIAEH IR R LE 1, IEH
R R EEE 15 4.5 7 4. L 8 AR 26~
67 %P3y (45. 2 £ 14. 7)) % 5 ¥ Jo e 35 M %A
b I 7 M AR S, T IH R B8 S0 00 = K A L R A A
UL

*1 o P A 2 W PR KL ()

[XEHS]

LS

Al R Tom e ww

B k2

JiRERH 24 10 14 0

Jey kb2 s 4 3 1 0

R A5 7 0 3 4
G K

J VA I 40 938 54 54 0 0

R/ 44 i g 5 5 0 0

S B 9 2 2 0 0

1003-3289(2012)07-1345-05

P B S A R B VA IX R L R S O 0L S IR A 4
M. VBAZ R #H BE A, KK ik e, i i RO A SWV
{E, X BEAS ROT ¥ & &2 0 3 Wk, WA . A6 A
U 1 B T 25 TR

1.3 Sil2gab e SR SPSS 11. 5 i it 40 M i, 11
HRRY L Tk s FTon, WS ES AR KO 2%
FEPERT I S H AL R ¢ K3, 2 4 R
ANOVA K5, b mg i L4 ok O SNK 4G 55 X AN
A IER AR K& 25 WA % & HAESHRA LK,
P<<0. 05 HERA S E . H ROC MZiF 2
W b A1 A2 12 0 M . SR FH 41 9 AH 5 & 8K Gintra-
class correlation coefficient, ICC) TEA4 VTQ # l (19
FasE k. 1CC=0. 71 kgt i,

2 Hg#R

2.1 VTQKIMIFM A [F) K2 & W 1 4 4 SWV
EHERBTLHITHE X (FE 2, P>0.05) ., AL
A 3 I 110 728 A B0 8 JHF U JRy e 1 6 72 R Jeg kb e
75 BT 52 ) B OE 4 HR 40 SWV B Y 1CC 43 51
0. 90.0. 97,

2 IEE T RRAH e 1 2 e kR EC R TR
JLF SWV IIE (m/s, x££ 5

SWV il
il Kede 1 m%ﬁﬁ% ,  SWVHR
¥ 191 21
JIF JR A A 9 A% 2.254+0.78 2.20+0.81  2.31+0.75
s A5 J& P 55 1. 60=+0. 50 1.6340.49  1.6240.50
N eopiseil 1.13+0.12 1.11+0.14  1.12+0.11

L2 &5 HE W2 M FE S DB R A ok A
[F] 5 s AT K . >R H] Siemens Acuson S2000 # 4
LA L WAL, NS VTQ AR B AR 8k 5k
AV1, 05 2~4 MHz, ZR#HBAEMEML . 55817
S CENRSR SR UK SR S X VAN N NI | G A BN o s A
P L5 TR B B0 & MU S A RO REAE . 2 R kT
e R AR U T sl A i b e = 5 R DT (W] — Pl E ]
7Rkt KR LA R e AR R YD T, [ E AR kL R
3 VTQ B, R AT RE R L A R 5 VTQ HUREEHE
SEAT S TRUREHE B0 kS R Bl 52 5 (s JCRE 9 k2
% 1~2 c) W, & EFE 2~3 A ROT JF {3 2230 T 4

2.2 kR VTQ M 455

2.2.1 IEHWX R4S SWV {E R (1.1240. 11D m/s.
KA A1) SWV AN (1. 6740, 59) m/ s, W5
JEZH 44 SWV (K (2. 680, 57)m/s, 4 20 [7] 2% S 44
AT E L (P<<0.05), R GI4 N & A SWV
WA R e W3 3.8 1~ 3, L4598 5 ) i Ak 4515 K R
b 455 84 4= (focal nodular hyperplasia, FNH) | Jf
KA BT 40 M 955 Chepatocellular carcinoma, HCC) 5 AT
BN SWV MESHLHEITFE L (P >
0.05) , A& i Flla] SWV 1) 22 B ¥ A7 i it L (P
<0.05),



[ BE 2 AR AR 2012 4E58 28 %5 7 ] Chin ] Med Imaging Technol,2012, Vol 28,No 7 o 1347 -

B 1 HCCH#itkN ROIK SWV MI{E R 2. 74 m/s
1.17 m/s

3 ) 2E A ik K S LT 2 B SWV A LA

2 AR AR ROL Y SWV I

-~ VPR ikt SWV i 9o b JE) LY 52 Jo
“™ (m/s) SWV {E (m/s)
JiN=g 24 1.5340.58%¢0 1.1640.17
SR L & R A 4 2.3940.39*4 1.05+0. 07
JF R Ak 25 5 7 1. 7440, 44700 1. 8740. 4348
Ji R T 44 e 54 2.59+0.51*4 1. 83+0. 46AN
JIR 4 41 A g 5 3.5140.37* #4000 1,8240. 394N
JiT 4 7% 9 2 2.81+1.03"4 1.5240. 04AM

o 5N B, P<<0.05; # . 5 Rk g AR iR, P<
0. 053 /N : 5 JFRE AL 4545 LA, P<<0. 055 5 J5L 2% T 400 s 1L e
P<<0. 05; 0 : 5 AP R R L8, P<<0. 055 A 15 1fiL 45 9% J) Bl AT 52 0% 1L
B, P<<0. 05 W . 5 )R k4517 16 A= A LIPS B H R, P<<0. 05

2.2.2 ROC ML LI SWV (EZLH2 W FIE R .
AR R AR AR ) ROC #h 2k (& 4) , i 6 1 AL
0.915, LI SWV i =1.96 m/s VE N RIEL WG .2
T 0 A 10 A A 2 L BBORR B LR S R L BH M R 9
WA 4> B 91.68% . 98.41% . 80.02% . 89.62% F
96.57%.,

2.3 A FFSL VTQ M@ 458 1E# X M4l
¥) SWV (R (1. 1240, 11D m/s, B A Kk 41 J&) Bl T =2
O SWV H R (1. 2840. 37)m/ s, M4 &t 41 J& [
JIF 52 Bt F- 21 SWV A R (1. 8240. 45)m/s, 1E H X B4
5 RAYER A FFIFER N SWV 2R L4513 E X
(P>>0.05) , R4 ] 22 7 ¥ A 4o it 27 38 L (P<<0.05),
JFF O S P 5 72 45 o ] 6L 52 0 ) SWV B % L
BEULF 3. M4 R FNH 5 F (] 5% B2 9 L HCC LT
il fk gt 5 B4 40 9 9% (cholangiocellular carcinoma,
CCC) W Wi i (1] J&] Bl AT S5 BT i) SWV 25 7 ¥ 6 4 it
SR (P #>0.05) , 4 £ 9 R a] JE ] S A

SWV 2 R A G it & X (P
#7<C0. 05),
3 itig

VTQ H A M5 R ROT H
237 B\ e HE K b AR S 7 AR A
8 ) 4% 388 42 3h 1 B V) %, 4t
R A B AR A B U] U AL R L R AT
A 2B B A T L B D)k
P4 TR R PR L 3 T 2 A 2 T A
R, BV A A, VTQ
A 1) 2 21 A4 A, A (AT
5B 2 4%t H . H ] X e AR [H]
R GUEMR R kb DL b
AR AR HURE A R B R
OF7 I

AHFFE R ICC TEH VTQ H AR M e M, KW
AN TR A 2 25 5% JHF U JRy ke P o 78 20 B TF X B4 SWV
MHE A 1ICC ¥ > 0. 71, H 45 41 K [ & & & I 2 1Y
SWV 2R3 TG it L (P>0.05), B/ VTQ Hi A
B E P S T AR, 3 Ah . VTQ Rl B, i &
) IV 2 T 2 G o B, T 9/ TE s N Y IR R

-
%14
~ 4
S5t =
.:éi;?l
:;ﬂ i i
=k
) 1 L L L 1 1
n- 54 5 24 4 7 2
A AT AP St e R
gymms o

B3 TR kA A A AR AR i SWV A

S BB R Y Y AT 5% 2H 40 DN S L R R 1Y £
SR M AV T T B S R e B AL A s
23 A R G A 0 2H 2R R B, P 2
JE AR A K 2 R R A 4L SV R, BRI A
5 I ARG T L e A I S M DRI B AR L AR
WFE G AE A B SWV B KT RAEWRZH (P<
0.05) , 5B 72 1 2 S5 M FPAE AW & 5 L SWV =
1..96 m/s 12 S 502 Wi T IE RSB Jas ok 1 78 1) 1
{E HA2 W BUREE R S B2 23000 24 98, 41 %0 11 80. 0204,



1348 - i E BE 2R R B R 2012 AR5 28 #2585 7 8] Chin ] Med Imaging Technol,2012, Vol 28,No 7

A A I RGP JOE o ok e 6 A L0 5 031002 W R it =
FARYE

A2 HCC (1) SWV IE 55 R s 22 25 4 ifi 48 97
JIT R Ak 45 5 4L A0 L 8k ( P<<0. 05) 4 5 27 4k b 72 1
B R AT . 1 B HCC 5 SWV /N T &
W7 B, AT RE 5505t PN A R R I 72 P 1 o 3 ok AR A G
(K 3.

075

2 B
SR

i JRK
o
LA
=
|

0.25H

1 1 1
Y 0.25 0.50 0.75 1.00

145 52 (4)

B 4 SWV IS %500 e 22 R CEMER ROC 4k

AL 2 BTSRRI T 3L AR . 1 Bk IR T
7 ) B SWV I X K T2 W B H ., ok IE T 17 18 ¢
LR 0 27 R 988 Y4 0T L, o T i 00 3 A 8 41 48 R T
S BRI Y 5 R A P A0 TR B e R AT AL o A A R
L P AT D04k 2 5 Ak T LR T A B g T BURT 4T 4k 3L
WA RURCRTT R TR R g 1) £ 4 AL R B
e LA R AR . (H AR 4 8 1 s 1 B b L A ok
JFF 2 i () S PE TR AR SRR A Ry it — DY

G2 b CCC AN A 52 dy oKk e 240 e A0 /0 %
LT 2 4 SURE B, R e X 32 B PR AT Ak A SR L TR A i
OIARRRER S I M A A, A4 5 ] CCC 1 SWV
I AF R B U Jeg A 95 2 v ) L4 b (P<<0. 05)
A B AR 5 6 B A AT A . Masuzaki 559 B 5T
FW],CCC MY BE KT HCC M55 R4 98 A WF oY 45
HZEAR -5,

A4 4 ) FNH §) SWV II{E K T2 Wi (5 . % &
55 H A 22 00 436 52 5 b B | e A IR B IR R R B
e SFPIR 2T 4t 3 Wi 1) 285 F A OG0T L 3K o 24 Ay e FL A
B RS VTQ BB RN SWV IIE E Tt .2
5 HCC PR SWV LR A B E. HEE

BRI PR L SR AR AR AT R R

ARBEFE T 2 AR AL S5 1 ) SWV A K T2 Wi
R L 3) . R R Ak 386 A 1 25 45 7T 4 o 2R 4500 IR
JE AR LR A S5 Ko e FE AR SR BG 2R 25 Bl S A
PRSI, 2575 AT £ Ak 21 23 A8 MEIRBE I 4% 40 i =
T DA b A B AR T AN ) 2 A Ak &5 Y Y
Y LB FEANTR] 5 B0 1 0 R R R R AR L B SWV
(BT e B9 B AL 85 5 A AT R Ry 019 Wi R L TR )
TR

AR E MG & & R s k& 5% T8 Ik
7 Nl SN A5 12 BN (IRE e N e U Gt BN I E
T A IS BT AR, — B I i AR B £ 4k Ak, U A
B, R B AEF ST 1 B R SWV A
KF 2 W B . 7T fE R kb 9 & 0F 1M M K &1 2 4k fF 3
(K 3.

A G v e kb FRLTE SE R ) SWV I B
Ko BRMERRAR IR 2, 1E X B 16 1IE 7 X IR 5 R
P 72 26 ) PRl T S 5 a) £ SWV IH 22 % K 4e 2
SCCP>>0.05) o fH 35 5 50 1 g 8 2 J) 161 A 5 Joit [ 1)
2 S G E L (P<<0.05), #E— 20 17 4% 9 A
Jei| B 55 BT ) SWV I B, & B 0l 9% L FENTHL i J&] [
JHF 52 J5 1) T 5% R% 8 L HHCC L T A AL 25 35 K CCC Ay J&
FEL S T 0] i SWV I 22 7 ¥ R4 it 2 X (P>
0. 05) , HiAx & o Fl Ji] [ 52 5 [8] () SWV i 2% S5 44
AT # R L (P<0.05), BL&s R 4=7% 25 L& A
P 78 ) L IT S2 0 B SWV I K U] S8 35 78 g T
I P 448 R B0 U ) ek o A ) LA S i) SWV
B4 By Pk — D48 VTQ %50 I IE R 5 kM
AR RETT

25 ERTHR, VTQ A A8 5 S WA [] 28 780 1 ik Jmy k4
s 25 R B L A Bl 5 0092 W B R Sy M A

[ 5% 3k ]

[1] Rousselet MC, Michalak S, Dupre F, et al. Sources of variability
in histological scoring of chronic viral hepatitis. Hepatology,
2005,41(2):257-264.

[2] Zhai L, Palmeri ML, Bouchard RR, et al. An integrated inden-
ter-ARFT imaging system for tissue stiffness quantification. Ul-
trason Imaging, 2008,30(2):95-111.

[3] Sumi C. Regularization of tissue shear modulus reconstruction u-
sing strain variance. IEEE Trans Ultrason Ferroelectr Freq Con-
trol, 2008,55(2):297-307.

[4] Bourchard RR, Dahl JJ, Hsu SJ, et al. Image quality, tissue
heating, and frame rate trade-offs in acoustic radiation force im-

pulse imaging. IEEE Trans Ultrason Ferroelectr Freq Control,



[ BE 2 AR AR 2012 4E58 28 %5 7 ] Chin ] Med Imaging Technol,2012, Vol 28,No 7 e 1349 -

2009,56(1):63-76.

[5] Frey H. Realtime elastography. A new ultrasound procedure for
the reconstruction of tissue elasticity. Radiologe, 2003,43(10):
850-855.

[6] Juan Rosai. Ff 3¢ & SMNEHFEHE A . 9 M. b5t U5 K2 B2
2006:1015-1016.

[7] Hamilton SR, Aaltonen LA. WHO(2000) JH 1k £ 45 i I8 5 3 2
A3g L et AR A Rk, 2000:239-241.

[8]  X& A, XA e s #4F  Jb e« b it BE AL | o 1] B B R
REFTRA AL, 1997:935-937.

[9] Masuzaki R, Tateishi R, Yoshida H, et al. Assessing liver tumor
stiffness by transient elastography. Hepatol Int, 2007,1(3):394-
397.

[10]  FH, BT, MR LL, 5. JF R AR 255 P3G A4 18 495 3112 W A
S SR B 2R 20 2002, 9(4) :210-212.

(1] Bt s 5 . st AR ILA AL, 2001:212-214.

Liver lymphoepithelioma-like carcinoma: Case report

FFREJR % ith BB & Re g i 98 1 15

oL, EAR
(BRI R L o L N R E B B, B 200240)

[Key words]
(SRR ] AR s bk B b B R e o 5 L R 15
[RE4SZES] R735.7; R445.2 [X#k$RiREE] B

B HWFE%&L&W#%
R LB it
&M.”ﬁ%iﬁﬁ“%m%%&k%ﬂ%ﬁﬁmuxmm

TIWI R IFIEA R

R AR S SRR ¥: ]

BB ,27 %, I A I B A 0 kR L v R 2 A
H DL eI 5 2k R AR ABE . &K RN, L=
45 . AFP 2. 11 pg/L,CEA 0. 88 pg/L,CA199 4.55 U/ml,CA125
12.7 U/ml. MR FEHRIFIEA G ST~8 BEB T 7 cm X 6
em i, 1 R I L 1 GO, TIWT 24K 4E 5, P9l W BE FoR
R ES . T2WI i iR 455 A BT /b 5 BUR; 38 5 6 0%
Sz e R AL, AT DB B R 1.2) . 25 RN M e L AT
JHR I A ok P e B0 B A o A v DL e 82 F VT~ B, 29 8 em X
A g5 B . IR U0 AT 2 K 6, £ R, BT
ORI AT, BT AR SS A B R, T L I 2 AR M g8 4
it 522 5 VIR S5 A, J 1R AL 358 22 i Ak L A 2 0 . b e R T g

7 ecm X5 cm,

(EHFBN] B A976—) B b B R+, FIRER,
E-mail: huhulong1102@163. com
(K& BH] 2011-12-22 [f&EHH#I] 2012-02-15

[XEHS]

LR R b e SRR 5« Jo 30 DL 3 AR 15 5
B3 B UWATHE

Liver; Lymphoepithelioma-like hepatocellular carcinoma; Magnetic resonance imaging

1003-3289(2012)07-1349-01

"

,;‘-:-;.b’, J“p @' -Las_c-‘r’_-,t“'" -- mer ,‘\F‘fr’

L

il,-

'm“‘%f %3
B2 JRWiAmE T2WI 7R i b &
SRR L b K A i 7R 240 A 2 8 AR 20 A T BT L 6 22 B 2tk L 240

YN A AR IR Al i R B I L RS L B2
PR 3. fedlifh . AFP(—),J 7% CK(+) ,HEPA(—) ,CK7
(—),CK19 kB (4+).CD34 Il % (+).CD68 L4 (+),
CD45RO #B43 (+),CD20 % (+), LCA(+) ,Ker(—) , EBER
DR Z AT < b ple B oo A B () . 9 BRI I - T A0 B T O
- R R

TS kB I B 9 AR da S — ol o R 25 L 1Y 3 b R B
P kg o LR A T R A A IR BT v AR e oAk L AN L R 4
JiL o A5 R R B bk 0 U080t 5 AR AL 22 50 T 5 W L H A 2% A
R T b O TR] B0 S P SR A L BB R b I L R R
R = INGTIN 7 ) AN =S58 T AR (BN W i I
W, o ASHR T 5 T A AR S R R IR O R 98 DA e I g ok v
G A SEAR K . B IS W A U B 2 R o R A R AR T A
£,



