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Abstract

The diagnosis of focal pancreatic lesions has consistently been a challenging and pivotal aspect of
clinical practice. As medical imaging technology continues to evolve, virtual touch tissue quantifi-
cation has increasingly demonstrated its unique advantages in the diagnosis of pancreatic diseases.
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This review synthesizes the current state and advancements of virtual touch tissue quantification
in the diagnosis of focal pancreatic lesions, both domestically and internationally, with the aim of
offering novel perspectives and methodologies for clinical diagnosis and treatment.

Keywords

Virtual Touch Tissue Quantification, Focal Pancreatic Lesions, Ultrasound Diagnosis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/
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Ji Ji JR3 k995 4% (Focal pancreatic lesions, FPLs) fldi— R FIR B, Ui . e N 0 ubis . sk
LSRR . R PR ¢ . R SIR TR &5 o X g A Y LIS W KT B (1R T SR RN R TS B R
EMER . Horp, AN R R R R R, TR RS TR R HE R R, R I R TE S
BIT USSR T R, R 5 AR AR RN AL 5%F] 10% 2 [F][1] [2], K EA 2 ETHES

SR, T BRI AR A7 B R HLAT I B, Iz REPEIRGEE, (3L S8 5 7 1A E RN
SR s M PR R A2 T T I Bk R o AR, A i 4 4 BB R (virtual touch tissue quantification, VTQ)fE
R ARSI AR R AR, BIHTEE) SEi . S HEERAE TS, TR AR 2 T o
HE K 71, VTQ 1E N R s AR i — P, Jd sk 0 5 2H 23 1 B 171 e 5 (shear wave velocity, SWV) KT
TR RERE , SN 28 ) e M2 Wi B 3 1B A A o B SRER 22 A 9 T 4 5% i 75 38 5% (contrast-enhanced
ultrasound, CEUS)FI VTQ HiARBCA B AT BT, @i H8A MR 80 7 2% R0 2 SO0 B 3 3 o AN 2E 4040
HEE, DU — D3I R A 2 B Re . X Fh 2 A Rl A SRS A SR R A AR W) AT R BIR N
R, R MRSTT T R HE .

2. EfiZARE ERARHNBEARE

7 AR5 77 Bkt (acoustic radiation force impulse, ARFI){E Ny —FFBY DIk stk G B, i ok & SRk
KA — TR T g I AR AR . ARFI 3 A S 3 78 75 45 4L 273 0 1 n 7 e Sk b g, (R AL A i s . AR
Bl A, WA LR AR AL RS, R i 414k % (virtual touch tissue imaging, VTIHiA K&
L, VT Ak R SRR s SR M ARah = AR B DI, B VTQ BiR, VTQ @il SWV k&
PPN LRI . SWV BB AR TR L2 P G Bk b e = 2B T AR /N, VA A AR BRI R, ]2
TR o VTQ AR BE NS I — HIRA LR FE (<8 om) (14 fifE 51 45 44 1A AL SRR B AT o B VPATY, 1 440 IS 75 o) TGS i e
JRIPR A% PR FEE VT A O RT RE[3]-[5]. ARFI M BLAT SRl 1, 54540 US AL, e s s 6] 28 5 1k
fiX, ATEE M.

VTQ AR BIHRAEFARAR G 8T 5, 1 Jeidd U 75 UG e H AR X 3k, R V)% vTQ Mk, #
VB R A AR HE B AR X, B in i 7, DA RSN S 3Rk 2 1A R AP Bl . R4 A 3R
ARFL bkt & AHLZAA B S [RR A SWV.e LI 1.

(1) HHR 4 b, 2 AR IX (RON); (2) R <& 5 75 %5 5t 71 ki (acoustic push pulses), 512 ROI
72 AR G\ ) A A RO [ (1 BY 1138 (shear waves) s (3) #RSkid i i #2 8T DI fikolr, 15453 Swv, BL m/s £
FoR.
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Figure 1. The implementation steps of virtual touch tissue quantification®
B 1 AfisARESRARMIIRE !

3. AR E ERAR R BRI BN R IR

IEAESR, ARFIL Ry —Ff ) R 5 4 2308 B (8 77 v, CA A1 20 M I i st v A% 7845 B I mT 47
ARFI HiA @A A GRSk, THRATMAMTE A, W T4 Sl PRl T IR S &, mr L
N WHR A M E R A 7215 (6] PIBUEE T (EUS) SR UG Cpl B T B AZ , HoA 2t th Ol 8 o iiE
BA[7][8]. 4RTM0, EUS ZRAMER, FEEREEH. mH, TS 6 A BERL H bR 0k,
WAELATEE € (1 ROl HHHERRABIT 250 (O e« 32 2 M FIME ) (0 E 7 U I 421, R AE e — Lo
RBRE . BeAh, AR EER T 3 JEKE, nIRE LA RE5R, FF 0] Resz 2P sl Bk A 12 3 D 52 1
SCMA[7]. AR AR SE BRR ARFI 14 LE BUS M/, I BAER B b R ip AN TR B s i, BRE
9],

VTQ B E T IE SWV K PEAk 41 2R A HE . Natsuko Kawada 25 A [10]HIHF 78 2 B SWV A DLLE g i
BTN &, R Th 2R o TR, AN [RS8 (0 38 (S P R 5% 18 ek ok i 2 R il Jg e )
SRUVBA R REEERRE . VTQ HARA BT X 7 R REME RIS . 8 bR AR S IE R 8
] SWV AR, 7T DA o o 93 A8 A o 4 T X0 T 2 . Ruediger S. Goertz (MD)25 A\ [11]4Rk3E T ARFI B g
B IR SV R 58 518 1 JR IR 4% BRI 2 IRIAFEAR G ZE o DA 1.74 mis SIS I IG Sl Bu
FEH 91.1%, ¢ 57 EEH 60.4%. Mirko D’Onofrio %5 A [12] I 784 H an w5 v s o DA L I &8 & T 4.00
m/s, FRIE IS AT 5

BRI 2 — A LAy SWV B 9RFIE 1) R [ i e, (5 SWV B 140 AT AEAS [F] (A 58 rR AR AE 22 5%,
FECEA PR 121 HRAR A 2 5 R S 5012 W f B L0, B fE A AR 4L s 4, 580 SWV &
[13] [14]. fEMRVERAR T, VTQ BORFTReA B T VFAl R AL 1) 7™ B R B AN 2F AE A dE R, AT A B T Ml
I 15 10 R R RNIATT R

H A7 SCHR A ST VTQ BORTER A TEAS A 1 B FH 17t 72 1R 21> . Mirko D*Onofrio &5 A\ [15]38AF 7 T VTQ
FORTE PR MR FEE AR R, 13 R R B SIS Wi i RN T8%IM 4518 . A

1% 7% H D’Onofrio M., Gallotti A., Martone E.5% A\ & 21t JOP [f13C#k: Solid appearance of pancreatic serous cystadenoma diagnosed
as cystic at ultrasound acoustic radiation force impulse imaging.
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FENAARET VTQ PFAL BRARSEITT SWV A T AT B AR VT ER A 5 B ) A A2 [16] o RV VTQ HARAE BRI i
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4. BEERSFMSHEAEBRREARNIKE N A

BEE T FURNRN, KR 2 115 3 AR R 2 CEUS Al VTQ HR G R o il 45 & PIAhH AR A
%, WULZEAIEAL FPLs MIMETAITER], $emizWifEritt. CEUS REWS L IR 5 2 ) I i HEVE RFAiE
[17], T VTQ REWE RAIT AL HIBE L, W& B4 & A BT DX BRI A RO AZ . % 355 NI 7T
RWI[18], CEUS Bk& VTQ XHBRER ML AL KIS Wr, HAERATE. Femth. U Egm. o,
WEFERMI[19], ARrh CEUS MR A AR (135K 5 A5 P S JBR AR MR A b R AL IR A 70 TR, T AR A5G Tl
T E AL MALSUE R A, TR FARRE. A, CEUS 5 VTQ HORMIBG N, #Eid
XFEE i S A LA 2R VTQ (9 SWV M, IEFT AR m il i 2 R . 5 CT. MRI &b
BHEARMEL, CEUS I VTQ BATEAI. Sl RASXad Al A] B S VSR AN RE i, JRAETRIOUL ML i AN 2 A
AR 277 T th E A X L 35 [20] -
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