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The predictive value of color Doppler ultrasound combined with SWE
parameters for the prognosis of patients with decompensated cirrhosis

LI Lingzhi, XU Peipei, CHENG Shengnan
(Department of Ultrasound Medicine, Zhengzhou Sixth People’ s Hospital, Zhengzhou 450000, Henan, China)

[ Abstract ] Objective To explore the predictive value of color Doppler ultrasound combined with shear wave elastography
(SWE) parameters for the poor prognosis of patients with decompensated cirrhosis (DCC) over a 12-month period. Methods A total of
86 patients with DCC admitted to Zhengzhou Sixth People’ s Hospital from March 2024 to March 2025 were enrolled. All patients
underwent abdominal color Doppler ultrasound combined with SWE examination within 72 hours of admission. And the liver
morphology, portal vein diameter (PVD), portal vein velocity (PVV), splenic vein diameter (SVD), splenic vein velocity (SVV), liver
artery resistance index (RI), and liver stiffness measurement (LSM) were recorded. The follow-up period was 12 months. The patients
were divided into the good prognosis group and the poor prognosis group based on the prognosis. Univariate and multivariate Cox
regression analyses were performed to screen independent risk factors. The optimal cut-off values of each indicator were determined by
maximum Youden index via receiver operator characteristic (ROC) curve, and Kaplan-Meier method with Log-rank test was adopted to

compare survival differences. Results Among 86 patients, 32 suffered adverse events within 12 months, with an incidence of 37.21%.
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The proportion of patients with Child-Pugh C grade liver function and severe ascites in the poor prognosis group was significantly higher
than that in the good prognosis group (all P<<0.05). The PVD, SVD, liver artery RI, spleen thickness, and LSM in the poor prognosis
group were significantly higher than those in the good prognosis group (all P<<0.05), while PVV and SVV were significantly lower than
those in the good prognosis group (all P<<0.05). The ROC curve analysis revealed that the optimal cut-off values: PVD>1.42 cm, PVV<
10.8 cm/s, hepatic artery RI 20.71, LSM>19.5 kPa, with area under the curve (AUC) of all four indicators over 0.75, showing favorable
predictive efficacy. After adjusting for confounding factors including Child-Pugh grade of liver function and ascites, multivariate Cox
regression verified that all four indicators as independent risk factors for poor prognosis (all HR>1, P<<0.05). Kaplan-Meier curves
revealed significant differences in 12-month survival between groups divided by cut-off values (all P<<0.05). Ultrasound characteristics
varied across complications: portal hemodynamic abnormalities dominated bleeding patients, splenomegaly was prominent in ascites
patients, while patients with liver failure or death had the highest LSM and hepatic artery RI. Conclusion Color Doppler ultrasound
combined with SWE parameters can non-invasively assess the portal hypertension (PH) and fibrosis degree in patients with liver cirrhosis.
PVD, PVV, hepatic artery RI, and LSM are all independent indicators for predicting the 12-month poor prognosis of DCC patients, and

the critical values can be used for screening and stratification of high-risk clinical populations.
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A SEIR 12 A 2RI @ AFER =184 o HEBR R
e QO 5 PR E S RS WY s @ & IF 4

ALAE RS EIR R B B G R M LA
A5 (B SR v | TR K A S R M SR
g @ TCERCA A BRI @ KR AR R
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(end—diastolic velocity, EDV) , Jf- 115 sl ik FH /1 #8
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K H SPSS 26.0 . GraphPad Prism 9 {4 #4754
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7N, AL ORI ST REAS R 505 AR IE S BORER
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IR 5 5 X TS AN R 3/ A ) 75 T %0k, R
Kruskal-Wallis H 595 #4712 20 HO A # SR 2= R A
45112 2 L, R H Bonferroni K 1E #E47 44 N W 0 L
Bo THEGORNG (%) 3, LBCR ] PR . B
K2 Cox Mk P<0.05 28 i, B BA R E A G it2#
BRI TN A Z R Cox LU 51 KUK BB AL TE TR
2% T 4% A7 1 B KU HE (hazard ratio, HR) M 95% &

{Z X 8] (95% confidence interval ,95% CI) ; 3713
VEHFAE (receiver operator characteristic , ROC) fl1 2k LA
I5e R 2965 48 O o Fe AR i AU, 42T 1 A (area
under the curve, AUC) >0.7 $2 7~ 7 Il 54 68 K &F ;
Kaplan—Meier 2 il 4= 17 HH 2% , Log—rank £ 56 Hb 3 A 47
25 ,a=0.05. P<0.05hEFHEATIT¥E L.
2 R
21 NBELSHIGER

P 132 B B35, BIBR 46 0], I 2 A 41 86 9] ; 55
516, 2 3561, 471 38 ~ 76 % , 44 (54.28+9.65) % .
s A S IR AR 58 5], TR AR Ak 22 491, P9
41, A B G etk 2 491 s HF D fE Child—Pugh B 9% 49 fii,
CH37H, IRV BEV 120, 4 3241
(37.21%) /B B RFAF EGVB 14 6], it [ 14 5
K9, S S v 5 5], R AR SCFE T 4491 5 U5 Sy T3t
JEAN R, HoAr S4B B F H N TS R4
22 WARKEZHFRILER

WG A AL BE Child—Pugh € 2% R EERE K
P8 2 R T RS RAFA (1 P<<0.05) s PRALAENE %
S HRE Ak AL b R R ISR Dk th 5K L ALB
TBIL.PT HUME 5167 (B bk 0 25 9 4 A 0
X HE, 22 DG R L (Y P>0.05) (K 1)

Fz1 WAGKERILE

i 7 IR EeA JIFEhfiE Child-Pugh 432%
bl (as 17”) 6l (%) ] (] (%) ] (5] (%) ]
- 5 B Mg WIRFRNTE B Stk B C%
ﬁ‘(f iﬁfﬂ 53.96+9.42 31 (57.41) 37 (68.52) 14 (25.93) 2 (3.70) 1 (1.85) 37 (68.52) 17 (31.48)
T’ﬁ’iiiiﬂ‘ 54.75+9.81 20 (62.50) 21 (65.63) 8 (25.00) 2 (6.25) 1 (3.13) 15 (46.88) 17 (53.13)
Xt 0.370 0.216 0.452 3.938
P 0.712 0.642 0.923 0.047
3 EEEMOK PR B ALB TBIL PT PORRHATT R TR 1 254
- (B (%) 1 Bkithak (B0 (%) ] (res, glL)  (xes, pmol/L) (s, s) (6] (%) ] 6 (%) ]
ﬁ‘f f‘i{fﬂ 16 (29.63) 28 (51.85) 30.25+4.36 45.36+10.25 15.62+2.13 32 (59.26) 26 (48.15)
ﬂi(’jjﬁfﬂ 17 (53.13) 23 (71.88) 28.92+4.15 49.18=11.32 16.35+2.46 19 (59.38) 16 (50.00)
Xt 4.691 3.338 1.392 1.607 1.450 0.001 0.028
P 0.030 0.068 0.168 0.112 0.151 0.992 0.868
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5 A R4 PVD ,SVD 3 ik RI, I3 E 2 5
LSM 4 i 2 & T Hils K44 (¥ P<0.05) ,PVV .SVV
PR E R TR R4 (33 P<0.05)(£2).

24 AEBEIERBAMDCC EERET B BRAE
U124 AR BTG A4S R da s, WA g it2r 2

S+ BB A PR R AT ROC R 40 AT, i 2 e A I B4

PVD 1.42 em,PVV 10.8 cm/s. Jif 3 ik RI 0.71,LSM
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®2 RMAXBSLTHERESRMRS T (v2s)

211531 PVD (em) PVV (em/s) SVD (em) SVV (em/s) HF3h ik RT JEEERE (em) LSM (kPa)
i 4
f)\(}?_ﬁsﬁj)/ﬂ 1.21+0.15 13.75+£2.18 1.02+0.18 15.63+2.42 0.62+0.08 4.12+0.55 15.36+3.28
Ve
b\(}ﬁz:?’%)'ﬂ 1.53+0.21 9.42+1.86 1.29+0.24 11.28+2.05 0.74+0.09 5.38+0.72 22.75+4.61
n=
el 8.217 -9.387 5.927 -8.513 6.417 9.136 8.660
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

P PVD: [TEEBKNAR; PVV: [TEBKGGE; SVD: MUEPKANAE 5 SVV: IEERiknid; RI: B840 LSM: FFARAE (S

19.5 kPa, iR 430F5HR AUC 4 >0.75, B4 B Ui
MREHE(F£3)
%3 ATUHEMRENDCC BETUS A RIS

Uk EE A%

Eistan EFAE  AUC i [
PVD >142cm  0.826 0.734~0.918 0.813 0.796 0.609
PVV  <10.8cm/s 0.841 0.753~0.929 0.844 0.815 0.659
BFEIkRL 2071 0.789 0.687 ~0.891 0.781 0.759 0.540
LSM >19.5kPa 0.805 0.706~0.904 0.794 0.778 0.572

7. DCC: WFfLIACIZY]; AUC: MZFmf; PVD: [k
s PVV: [TESKIH; RI: BLAOHSG LSM: FFREREREL.
2.5 ZHEZECoxEEASHT

PADCC BHFUG A B R AE &, A & JH )
fiE Child—Pugh 434% \FEFEE /K .PVD .PVV STk RI,
LSM AR R i 8307 (BT T kR 1 2508
M 17T Z & Cox IM1IH 43 #7 , 45 S R W], PVD>1.42
em, PVV<10.8 cm/s . JIf 3l ik R120.71 , LSM>19.5 kPa
¥ DCC B 124 H HiE A R kT fa fs R 2R (3
HR>1,P<0.05) , R4S IEAR S R FE br J X 4 T8
FESRVEFR AR AN R TS M7 AR R ER (K 4) .

x4 ZEECoxILFIXKEMIALR

95%CI

SRy HR 95%CI P
fFrie (C}‘Z';id_*)“gh 1.352 0.714 ~2.563 0.351
K 1.416 0.748 ~ 2.680 0.285
PVD>1.42 cm 2.874 1.562 ~ 5.281 0.001
PVV<10.8 cm/s 3.125 1.714 ~ 5.693 <0.001
3k R120.71 2.361 1.228 ~ 4.539 0.009
LSM>19.5 kPa 2.592 1.385 ~ 4.847 0.003
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JEJ125%)
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2.6 Kaplan-Meier 774517

F T 4 TG FE 53 41 25 i Kaplan—Meier 4= 47 i1
2 , Log—rank £ 45 25 2 W7 : PVD . PVV iF 31 Ik RI.
LSM /5 TR Tl SAE R W 4 828, 1240 H A AEE
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Ritisess il ()
B 1 Kaplan-Meier 4 77 #i &
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27 ARERHSEMEFSHITLL
W WS AN B4 32 (i J 3 Fe 45 Jm 43 )22 - Il 2 14
B K49 ] T I SE/AET-4H 9 B o 4 Kruskal-
Wallis H 56, =20 PVD .PVV 4 JE S | LSM ¥ 5)
Jik R K¢ LSM 41 [a] A 22 5 A Ge it 2 L (B P<
0.05) ; #E— LW LB, i il 2 PVD 3 58 . PVV
UM i Ay 5 MR K A M R R T v A s
S/AE T2 LSM T 8 ik RIS e g, 428 AR I &
i X 7 BB P SRR AE A A 25 5, AT B AR SR R T
W(Es).
x5 AAAREREEBESHIIL
Wi BOKAL FSEBAET-4

b (i=14)  (n=9) (n=9) P
PVD (cm) 1.61£0.19  1.48+0.22 1.51£020  0.023
PVV (em/s) 8.76+1.62  9.65+1.93 9.21+1.78  0.035

JEIEREE (em)  5.24+0.68  5.69+0.75 5.33+£0.69  0.046
JF8hk R1 0.72+0.08  0.73+0.09 0.79+0.10  0.028
LSM (kPa)  21.82+4.26 22.15+4.38  25.47+4.92  0.037
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J& S84 i (hepatic venous pressure gradient, HVPG) A
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AUC>0.75, BURRE Fp 5w . 5[] 38 S0k 1
(B2 5 S AL ARSI B0 DL ST RS 1 TR A6
L RGMALER G — A% HEER B A2 PR BELA A7) TIPS AR
J& A P R ], ARERER e — o AR &
i B P R AFTE 22 5, ] T 98 S K 43 J2 T 9
LSM>19.5 kPa . JIF 8 ik RI>0.71 F 2 4 J bifi 17 J& 401,
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