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[ Abstract] Objective: The purpose of this study is to evaluate the diagnostic value of multimodal ultrasonography in focal
liver lesions (FLLs). Methods: We included 85 patients with 150 FLLs in our study. All 150 FLLs were examined by grey-
scale ultrasound, CEUS and SWE. Traditional ultrasound, CEUS, SWE and SWE + CEUS were compared by drawing ROC
curve to identify their efficacy in differentiating benign FLLs from malignant ones. Results: 129 cases of FLLs from 75 pa-
tients who successfully completed the above examinations and had obtained satisfactory images were statistically analyzed. The
AUC of SWE + CEUS was higher than those of CEUS and SWE alone, respectively (P <0.05). The AUC of SWE parame-
ters, E-max and E-mean, were higher than that of CEUS (P, =0.797, P,,, =0.050). The AUC of E-min alone was lower
than that of CEUS alone (P =0.774). Diagnostic effects of SWE + CEUS, SWE alone and CEUS alone were significantly
higher than that of conventional ultrasound (P < 0.05). Conclusion; CEUS and SWE can effectively identify benign and

min

malignant FLLs. The combined use of CEUS and SWE can greatly improve the accuracy of ultrasound in differentiating be-
nign FLLs from malignant ones.

[ Key words| Focal liver lesions; Shear wave elastography; Contrast-enhanced ultrasound; Multimodal ultrasonography
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FLLs [P 5T, fH J2 33X S8R0 AE 75 7 A RE 0% e 0 12 W
FLLs' o JTAFE , iP5 36 5% | O U1 I 0 ek A T W
T FLLs BYBIFSE , B 4% = P Sy kb P 28 R
ST R 0 o (E P B U0 3 I 1% ( shean-
wave elastography, SWE ) + # 7 & 5 ( contrast-en-
hanced ultrasound , CEUS) B2 Wr FLLs W57 &
T AR X 129 AN PHE Ry AR ST
TEAH ML 75 CEUS .SWE J CEUS + SWE 4 X
FLLs RETERZIBN

1 R

1.1 HRMEMER

2018 4£9 J] 2019 4£9 J W], HilSTE A T
U 1A e e I e A 7 A A e ST SRy R P 22 7Y
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P PRAZWibR e B bnif . I RIZ WA RER E
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RNHEALTT e ca. 4599 1 ~2 em By 5R CT FIHY o
MRI IS, 5 1 2 B LAY ( 5l Jlk 0 g 14 5 1) Bk 3/
FERIEHG 58 ) b, 4599 >2 em: B H 4 2 Bz
— 35 CT B3R MRT LAY G 1 (alpha
fetoprotein , AFP) >200 ng/mL; @ JC AT &/ BT 1 1L 15
Seia. 25 <2 em: TN B2 M b 455 >2 em: 3
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2) B RS VE IR OB kA AL 5 CT sl o
MRI R + 5 IZ Wi U)o 3) JIF A8 kL PE 4%
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A LRI R R CT B 9% MRT R + DT 2= /0 1 4
ToAEA o 4) FFR M - 2800051 3 sl o EAT B AR
BAAT AT R0 A 4 T R [P 4 57
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FIWr FLLs /) Ro%M: . IWT ROBPERHREAE DL PR
1) 5 L P 20 W FLLs : (D31 AT B 5 @ P35 [a] 75
S TE AN @ 5 J7 s 52 9d . RAYER
AR R < BT 2 S5bRifE, B AR 2 = TR 2
SAriEH o 2) M 12 T FLLs: M%¢ FLLs JF
DA TR N ] BB R T A WA I i L % 4% B A
(IGSRAR S, 2 REbR o o Ji) FB] E 5 T 2 4 e A =X
Je st BiF (8], 12 WA 4 S CFF 88 75 3 52 1 FH 98 R
(2012 4EEBCRR) )™ 53) SWE HIIHT FLLs REPEdR
RN 221 SWE =/~Z50 ROC [ £ 45 (1) # T 1L -
E-max & 34 Kpa, E-mean 22,8 Kpa, E-min H
13.0 Kpa ,SWE Z %K F#MHE 2 W B, /N T
W2l R

B 1 BEZ&EEMBIZE FLLs
Figure 1. Diagnosis of FLLs by Multimodal Ultrasound Im-
aging: A 47-Year-Old Male with Liver Metastasis from
Rectal Cancer

A. Conventional ultrasound imaging; B. SWE imaging; C. The
arterial phase of CEUS imaging; D. The delayed phase of CEUS
imaging.

FLLs: Focal liver lesions; CEUS: Contrast-enhanced ultra-

sound; SWE: Shear wave elastography.

1.4 Sitorh

B4 Hi i Fil Medeale 15.2 % :F1 SPSS 20.0
A AT, 5 2250 Bl 8% FLLs RO E-max (E-
mean \E-min Z [0 [#) 25 55, 22 5 B @ LR P <0.
05 , i ZAZ W 4 BRAE bR, FI ] Medcale 15.2 B
5312 il BB A L CEUS \SWE 2 W7 FLLs [
) ROC 4k, 745 iy 45 R % Youden F5 % i
RIS 45 AL S AR 7 A v At 6 B 01 L 9 4 i
DM . RO FF S E. SWE + CEUS B 52 i e

SC:1) M 2B, W SWE =AMEH O )
P CLAZ AT E AT EL0 57 ), I SWE + CEUS &
WA SRR B SWE = AMEA —ME A&
P, U SWE + CEUS B3 12 W i) 45 SR A7 40 O S
2) AW R, I SWE =AME X5,
W] SWE + CEUS B35 12 Wi i 25 2R ) 0 3% 5 4 SWE
=AMEA A R AR, W SWE + CEUS BR 51218
SEARATIHIE N KA

B2 BESESHKISE FLLs

Figure 2. Diagnosis of FLLs by Multimodal Ultrasound Im-
aging: A 50-Year-Old Female with Focal Fatty Liver

A. Conventional ultrasound imaging; B. SWE imaging; C. The
arterial phase of CEUS imaging; D. The delayed phase of CEUS
imaging.

Abbreviations as indicated in Figure 1.

B3 BEZEISHEKISE FLLs
Figure 3. Diagnosis of FLLs by Multimodal Ultrasound Im-
aging: A 59-Year-Old Male with Hepatocellular Carcinoma
A. Conventional ultrasound imaging; B. SWE imaging; C. The
arterial phase of CEUS imaging; D. The delayed phase of CEUS
imaging.

Abbreviations as indicated in Figure 1.
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2 # X

XTI ABIFFERYT 85 191 F 35 T & A 1 150 4> FLLs
AT Yk (CEUS K& SWE #64r, Hidr 10 i %
) 21 4~ FLLs [ SWE £ ¥ i1 8 AN RB AR HUC B 3§
v H S BOREAE 172 LA E e [y B HEBR F 5T
5,75 B E I 129 4 FLLs Y A G511, Horp B 1
43 %4 2Pk 32 4 SE IS (52.09 £ 12.47) %, 4,
Fi PR ST A BPER S 78 4>,

SWE 255 7 WM 2 47 IR i 240 E-max |
E-mean \E-min [ 4 {5 KT R PR 28 4 [ 8
Y, H OB AE 34 IR R (H 2 1] 22 A 40

HEE X (P <0.05,% 1), E-max N E-mean il
12 FLLs [P AUC {5k F CEUS Huli2 Wy
(P, =0.797,P,, =0.050), E-min F0H 2 W (Y
AUC i/ F CEUS B2 (P =0.774) (£ 2 &

4), Z5H G IH2EE L, SWE + CEUS Ik 512
FLLs B4 AUC KT CEUS fil SWE =55
W, 2R A SR (ER2 K4),

*1 EREXEH4 FLLs gy E-max . E-mean ¥ E-min {&
Table 1. E-max, E-mean and E-min Values of Benign and
Malignant FLLs

FLLs Benign FLLs Malignant t P
FLLs

E-max 24.13 £18.75  70.73 £44.55 -6.302 <0.001

E-mean 17.81 +14.22  64.86 £41.32 -6.436 <0.001

E-min 12.18 £10.06  42.96 +29.74 -6.066 <0.001

FLLs: Focal liver lesions; E-max: The maximum value of Young’ s mod-
ulus on shear wave elastography; E-mean: The average value of Young’s
The minimum value of

modulus on shear wave elastography; E-min:

Young’ s modulus on shear wave elastography.

F2 EMEHE.CEUS.SWE T E#HKREME.CEUS + SWE il FLLs H/ME

Table 2. Values of Conventional Ultrasound, CEUS, CEUS +SWE and Different Young’ s Modulus Values of SWE in the
Diagnosis of FLLs

Variable Accuracy Sensitivity Specificity PPV NPV AUC Cut-off value
Conventional ultrasound 69.00% 69.23% 68.63% 77.10% 59.30% 0.69 0.00

CEUS 93.02% 97.44% 86.27% 91.60% 95.70% 0.92 0.00

E-max 89. 14% 88.46% 90.20% 93.20% 83.60% 0.93 34.00Kpa
E-mean 88.37% 92.31% 82.35% 88.90% 87.50% 0.93 22.80Kpa
E-min 87.60% 93.59% 78.43% 86.90% 88.90% 0.91 13.90Kpa
CEUS + SWE 96.90% 96.15% 98.04% 98.70% 94.30% 0.97 0.00

CEUS: Contrast-enhanced ultrasound; SWE; Shear wave elastography; PPV Positive predictive value; NPV Negative predictive value; other abbrevia-

tions as indicated in Table 2.
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Figure 4. ROC Curves of Different Ultrasound Images in
the Diagnosis of FLLS
SWE: Shear wave elastography; other abbreviations as indicated
in Table 2.
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