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Abstract

Identifying benign and malignant liver focal lesions (FLL) has always been the focus of clinical
attention, although liver biopsy has extremely high accuracy for it, it is an invasive test and has
certain risks, so it greatly limits its wide application in clinical practice. As a first-line examina-
tion method for the liver, traditional ultrasound has incomparable advantages in other examina-
tions, but in the face of FLL with the same symptoms and different diseases, traditional ultra-
sound faces great challenges in its qualitative diagnosis. The emergence of ultrasonic shear wave
viscoelastic imaging technology provides a new reference direction for ultrasonography to eva-
luate tissue properties, and has achieved satisfactory results in the evaluation of liver fibrosis,
and also shows certain potential for the identification of benign and malignant aspects of FLL. In
this paper, the research progress of shear wave viscoelastic imaging in FLL and related problems
are discussed.
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1. 5|8

e AR AT, KO AR AR (FLL) OBERAR R 5CH 18 MW 8 v, X A2 4E
A RYER), ARG TR TERR, BB S KRS [2]. (HiB A2, HAX FLL 5
WA BRR L, EESAREE, CT 2/ AR &R, MRIME S, HABEEIL FHER KX
S, ARGUR S BAR A T, PREE, ZA, MRIREILS, Eimxt g e, KB 2 5mK FLL,
S AL R PE R RE SR A PR3] A BY D R A BB AT LK b 4L 23 2 3 B DA T AL Ak 10
TR, EFR AV A AR RO TR, BT, fE%E5] FLL REBETT I SO8 1RT T
AP LRI T € 71, ASOE 7 8T U1 R #AE AR AE FLL o BT 70 3k i B A % i)
Je It itk .

2. AR AR RAETE

P BY D)5 AR (SWE) 1 RIBORIR T2 2 W, I XTSI 71, i B bs 4L A
JIEERINU ) 2 BFE R R P AR RS s AT A, il S AR AR R R, RIS IZ A 0 R
(Young’s modulus), A4S ML 3, (HATRERIN B A 50k, SWE RYSVEARRH 1 HPAh FFAE
FYEIREST, BV LR RIS 52 3P E A REPE RS2 [4], 5 SWE MHEL, BIUIBAAUSR AR (SWD)AI I 5
-2 4G AN R BT U0 7 B R, BT AR DE Ty B, TSR RSN TR 50
AR, XML SAR BT VBN, SWD I ECEON 7T UASRAG 4L B R VAR

HRIEARSCHE SR TG RE[S] [6] [7], P 91 1A% 1 BRI B2y P B g AT 9 ST LA 5 Dy AR AR AT B
DIt EARNIARSRE SRR L ARG LN RO iz, (B AEERERIE TT R SRR e 5k, R
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WEANHEAT R IR . BY VDI G EL BRI 3 AR (TE) BT U9k 300 iR (pSWE, B 75 558 5 7 ik ol
B8 ARFI)A - 4E 5 1) 5 M AR (2D-SWE) o WEE AR A B2V, TE FEANIE 7% FLL (1 9F4 o A LE pSWE,
2D-SWE #iARZ H TS MBI VIR, A3 R EOGR X A A R g il 1 UG R 5, AR PPl T 4F
PEAL 7T DS 7 A NI R RCR 8], 7RSS A FURIR[9] FLAR[10TFIHT R 1 1A M8 75 T A & B s
MIHERATE . SWD HORTENG RSB, AHOCHIHRER D, 72 FRIEE A4 AT LA #) SWD X %51 FLL 1)
ROEME A — ).

3. BAMYIRFHMRISE FLL PHHRHER

WFFCIANA, BYUIPE B o B8 — 2 X 7 FLL ROBMEREE S, 5 R PR/ T W0 22 10 RS A
ZAAFAEES[12] [13] [14], FULTEIRIK FRAT VZ M. Keskin [15]5% AFIFH SWE £ A& T 105 4
I FLL, 45 R Wom, PR AR (1 SWE A 23 = T R PRI AR, S8 5 J0 bk RS 1) i A 548 9.005 Kpa,
AEEME N 95%. THEBURTEN 64.2%, FrFMEN 61.5%, X5 Guo [16]15 AR Tt 45 FARML. 76 HT IS
JTHIHFFCH, Dong [13158 A9 T 58 9 FLL CEYE 40 ], R4 18 )%, JEdHT SWD fi#, 45
SR IEEMER AR (14.79 + 3.15 m/s/KH2)Y) SWD fE T R A(13.36 + 2.76 m/s/KHz), L. 13.15
m/s/kHz A FHE, f BB AL I RBE R 83.3%, FrmthN 56.5%, HIZk NHFI(AUC)A 0.71. {H Jesper
[171% NHOHF 72 45 5 5 AR 7 &, DO AT R PR AR (15.2 + 2.74 m/s/kHz) )25 B B i T Mk 48 (13.0 +
2.45 m/s/kHz), 25 R 0] RE R0 706 GUE ARG R, Jesper 28 N FEHERR T = BEII 21 4E1b(F2)
BRTREAL %, T Dong 5 NMIRFFENT S, A 22 BINIEH RTAE, FFoRiEvEw AR v] G 2 500 FLL (1)
SWD &, xfit, Wang 1815 AW Eor, 7E FLL BE RN S2 b, ATAEE) SWE Fil SWD {45 5 i
YA m A SG, TT HAEAS FIB B R T 4EAL S TP AR AR 035 22 5, BTG 077 2 1A o AU ) 285 58 P i 58 A AH
K. T FLL ] LARAEAEAT AT RS2 By e, Lu [1914 NIRT 5 2o, RS ot 1 5t 25 s k(0] X 2y
JEF JPE e 1) WL ST et A5 BRI S 50 {H . Zhang [20]%5 N 25 FE 21514 b 88 9 000 FE IR AS I 20 1k, ) A
RO R X 7 RBVE FLL, S5 5R %R, Wkt oRs (et m] DU 5 FLL 16 R, R R0 75 AH 45
Gz W i EEE &, Tian [21]155 AFIH 2D-SWE W& 1 221 4 B35 19 229 /> FLL % 8 121 1)) SE 53 )
fH(Emax. Emin. Emean. ESD), Emax {E[") AUC # =>4 0.920, FLL FI4FIE 525 1) Emax EA B T-IX
oy %ME FLL AR % FLL. Wang [22]%8 NEESL T AT RS, 88 75 V0 FIZE & 43 4 (Gl 4 #1 4 /> SWE
DEAEAN 15 AN PIRERARR), 5K SWE BFFTAHEL, HA R4 515 076X 4> FLL KRBk
J7ER IS, EVZRBA ST, PRAMERY 1350 #72 0.96AUC, TELRE S K 3F43 43 714 0.91AUC
1 0.94AUC, 7E4 K] RE BN R Wrdd B3 A . Ronot [2312 AR A iR, SWE JEARREIX 4r FLL
B RO, FEJRFGE FLL OB AR ES, (H2n USR] FNH A& HAD R PE%AE . Guibal [14]
& NFIH SWE X} 95 4 B35 11 139 A~ FLL #H 72 YEA e | vPfl, #F i8S R EoR, SWE 747 FNH Flfi
R, B HCC M 7 R A H Bl . Ling [24]58 N R 3814 0% i 2 AL (BlastPQ)XT 99 44 HCC & it
ITVEAN, WS S AT A SV A AR X VR AR R, S5 RO, A v I 20 A AMIS 7 A A2
FHOUL 5 1) B I B g OB R, R FH B )0 s A R DU R = TR B, AR AKX 4 HCC 5T

KR
4. REERNEXER

AR, BT BT R R BRSO AR 78 VP A% P AE R 3941 77 T A # R 2L, O T IR
A AL D628 i s i B U 2 R i DR 3R S e S A B b o S PR 3 RS AT BL O BRI &
BB RRERMRIEE R,
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4.1. EAREE

A BT FE BRAR I T Gt A, R R GUl AR IR R, e 2 BIE S0k A R A
BRI, AEBARK G I AP NG HIME R R R 23h i8R 5E, KR H R
= EUNE LS RE A FEVEFRAR[25], THZEBHANER, WAREE AREREFSE TR, SRRk 2 A7 72
FAXSALRS , 3R TCVEE I S BT DI AL Rk i, AR5 R AT EE[26]. Wik, FTRAE BT
AER I 3k P2 B I B CBORBEAT TR A o
4.2. BEEAR

KT B B A JE ot I S A AR R, AH RO FE[27 1R, A SRAEAN T 3 /NN A 25 0t S 3 kAT
SWE i, Zik— 35 0 FFIEAE B2 A vl Re 2 0k o BIFE s BRI AR ik, UH R mAEN a5,
R AT TERE ), AR TR BRSNS F- 5, Ikt 3 n, 3k 5 S5O IR A B 38, S 1 AR
SAVEARAL, DR R [ )RR WUAE R AT M A BT D) A A AT, AR IR 4 N, DUS B AR A
FROR . — TR MBI AR E e B BMI)FI AT /Nt 3 B () B 7 7R (28], s 5 2
B RS AN BMI [ 3 in, 02, BRI FIE R/ NS [29]. 0 TAEERRK I B, TE R
PER[5], BEAKRAS S BFRE s A AT D R = 2R o, LR PR RE KA T AT AN, A2 i K B PR 381
FRMEARAK, o

25 LT AR I~ R, pR TS0 O AN I, A 32 1 o FO 4 sh R M i, I 4 R A K
s, TR O AERTK A B i) VOB VI BN oK AR G i AR e v, DRI A A 1 B A e U
4 Rl IR EE[30].

43. #EEEE

TR AEE RN R 5T, Simkin [3 171558 N KA Z056 1) B2 RN 5045 28 56 10 B T 22 1) G 2 45 Btk A7 7
STEG, RIS B4 AR SE REL(ICC) 7 N 0.86 A1 0.90, HRFLIGIF RSB A4 Rk E 2R, X
5 FEH[3215 NREFe 45 A — 2, fEE/E & AI(ICC = 0.802)F1 N #F(ICC = 0.834) #RF B H B f i) — bk
BRNEHEARE R iR E .

5. REERE

L BY D RS R AR BOR 1 B, VAP PR A AR O 1B I S B YR i BORKIT TR gl
TR R G LA FIR, B Z2RTEA ARG . B, 55 FLL KOGV IR
WIfFEES, R, AZITHKEHRREEEESR, SEEROTEERAR, Bk, HirAick
BUUIBCRE AL RN T 4500 FLL RUBHE, (HOZ, JREAAERN, 2R EMEHRE, o, @5t
o bR RN AR TV, IF HAESE 0 FLL RSBIET5 1 C 2RI ARHIE 1, ViMERIRA1E
KR BB T L AW

BEAN, R HT B OIS MW T 2R b T3t b, T RVERORT S D, (HAOREE S T
TOEE R BT IEAZ AL ek, TR RN A R PE A, T2 IR TR A e, 4
RESEAxif . AEWHLITAS FLL FORAE, ARMEIERUR KREEAR. 20 mmt AN G, BIUIRRT 50 I i 5 rE %
FE% 5 FLL RABRPERIAE AR 212 B .

SE
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