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Value of diagnostic model based on conventional ultrasound parameters
combined with shear wave elastography parameters in predicting
esophageal varices in cirrhosis

WU Xiaofen, FANG Qun,ZHOU Hua,ZHOU Shumin
Department of Ultrasound Medicine, Jianyang Traditional Chinese Medicine Hospital , Sichuan 641400, China

ABSTRACT Objective To explore the clinical value of diagnostic model based on conventional ultrasound parameters
combined with shear wave elastography parameters in predicting esophageal varices (EV) in cirrhosis. Methods —Totally 132
patients with liver cirrhosis admitted to our hospital were selected , and they were divided into non—-EV group (46 cases) and EV
group (86 cases) based on the results of gastroscopy.Conventional ultrasound and shear wave elastography were performed in
both groups, and the differences of hepatic portal vein diameter, hepatic portal vein velocity, splenic vein diameter, splenic vein
velocity, liver hardness (LS) and spleen hardness (SS) were compared. The degree of cirrhosis was evaluated by Child—Pugh
grading. The binary Logistic regression was used to analyze the influencing factors of EV in patients with liver cirrhosis, and a
combined diagnostic model was established.Receiver operating characteristic (ROC) curve was drawn to analyze the efficacy of
each indicator applied alone and combined diagnosis model in predicting EV occurrence in patients with cirrhosis.Results  The
hepatic portal vein diameter, splenic vein diameter, LS and SS in EV group were higher than those in non-EV group, and the
hepatic portal vein velocity and splenic vein velocity were lower than those in non—EV group, the differences were statistically
significant (all P<0.05).There was significant difference in Child-Pugh grading between the two groups (Z=-3.917, P<0.001).
Binary Logistic regression analysis showed that Child-Pugh grading, hepatic portal vein diameter, hepatic portal vein velocity,

splenic vein diameter and LS were the influencing factors of EV occurrence in cirrhosis (all P<0.05).ROC curve analysis showed
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that the area under the curve of Child-Pugh grading, hepatic portal vein diameter, hepatic portal vein velocity, splenic vein
diameter and LS in predicting the occurrence of EV in cirrhosis were 0.667, 0.846, 0.820, 0.802, 0.710 and 0.997 by alone

application and combined diagnostic model, respectively. Conclusion The diagnostic model based on conventional ultrasound

parameters combined with shear wave elastography parameters has good value in predicting EV in cirrhosis, and can provide

reference for clinical diagnosis and treatment.

KEY WORDS

JHF A Al 2 45 78 AT 20 SR AEE Gt bt B A A ) A
JEE I £ 44 2 200 A T8 PEPE L 5 4 7R 1T 40
IR R Ak B 45 ek it 5K (esophageal varices ,EV)
Je P RE ALt JR i A P A DL A O A, 25 AT A A
JFF AL 3AE BEL T T e L 34l U ST e i v
e, T 1) bk oo e 5 35000 1 S BV 72 I PR L e 7 AL
WFFE s, th EV 5 DR B9 £ A8 R bk th skl 28 3 i
(esophageal varices bleeding, EVB) /& I i {k . 4L T
AN . A, B2 W BV O E A B Tk
HREVG . HEAAEEVIZEN S, (HHHE
A B R At XU | W RIS P 32 B A B
LIV N G E0 =R 2 e I Q€ B S U AT Bl ci s
AROTAL EV G R . 5 U1 s a5 2 i i
SRR B LA 7 AP BT VI, LA
AVTEAE, U T W A U R 25 )~ SR e 5 T
H RS U0 T S R D BE | ML R
D7 T AR AES S ARWEFE B AR TR ML R 2 R0k
B BTV AR S B2 WS R TR0 AT A A A8 K
A EV IR RN E

BRERHE

— WX 5

PEHL 2020 4F 2 H & 2022 4F 4 H 38 B2 WA 1) JT il
AR 132 051) , MK T B G A 8 T e O A T Mk i
K Il B P B2 W LA T R T 58 (2009 4F) )
W EV 2 Wibr R 25 A JE EV 41 46 I FTEV 41 86 1
Hrh I EV AT 3041, % 16 4], 4 4% 38~59 %, 73
(49.43+6.35) % ; T Ag5 [H « T8 36 i, TR U T 4%
415, H B RBEEGA (2 1), Hoph (A% (AR
R Z9)4 51, EVAT 5841, < 28 B, 4F i 38~
59 % ,F151(49.43£6.26) % s RIS R : ZRUIF5 67 11),
RUIT 9 8 1], B B SR pse e L 25 W pE 45 2 9], HoAth
Gitfe ZrAE A IRAZEY) 7 6. PIZLMER AR FREAL
o A 22 SRR L IAbRE: O &
(AR IZIGHE /) AR 2 Wibs ol ; @317 B ik
2 QJC LA i s @] B A 58 A R A HL

Ultrasonography ; Shear wave elastography ; Esophageal varices, cirrhosis ; Predictive value

TORtE R . HEBRARE : OIT N EV IR YT SAEZE MU B
BRIGYT S s QG I ) 3y SRR B B RS
I /INBZIE D (TR AR | 1 B I D) AR A s ORE AT
Ik e AR S 8GN AR ARG T S
@TC I BE A 56 BUR A 5l iR iR A sE . AP 4Tk
B BE AR B DL 2, T A AR B I A B RS R .

N E RS

15 R A« (2 B 5 B Aixplorer # (8, 2
I WY, SCo—1 44k MK 3~5 MHz, i i /&Y
TAHE 1 dA7H HRE S 5 5 UI st gk 4, &
BN MO, TR 2% 78 55 8 I [, 3 B A K
I AT TG, 0 T b AR D b
NG K AR SR KR . FREAFTT 1~2 em &b R
P71 e AR T Dk ML R ik PN A28 B Dt 3k, 34 2 52
T3 RBCE-ME . AR5 5 2l 8y YD stk A%, Ve i
AN T USRI EE N 8 em , BRI A FT I L ELAE
[l 7 35 50 A6, R B R IX i AR S R
1 em, HELERIG Bz 1k U £ 5, Tt SR e VI
FREHE 7036 200 €, HL IG5 B R 45 DT A7 RIS, 1 0 ot AE
BT IR DX e A IO R R (LS) o i)t A
PR G IR B PR AN A BOREHE (/N 1.5 emX1.5 em)
FTZEE T T 0.5~1.0 cm &b, 2R BUWIEATE JE (SS) ,
Py A 0 o 3 R BT

2. PR AL 53 2% . % FH Child—Pugh 43 2% DA Tl £k
RREES AL I M B KA O BT R K
B FI7KF (B Il S ) () R4 5 A8 A , B —F8 A g
W3R i (1~3 43 ) 1141, 93 5~15 93 ,5~6 41
FIR A G (TR N, 7~9 4340 B G (T AR K o
), 105 B DA EFIR CH(FARREGER) . WK1,

£ 1 Child-Pugh /> IF4FrifE

S 14y 2% 35y
JHE i 4339 T 1~23] 3~44)
JEAK AL x R HE KL T
SR Z K <34 pmol/.  34~51 pmol/.  >51 wmol/L
F1 2R KR >35 g/L. 28~35 g/l <28 g/L
U5 100 58 J57 R i) 22 <4s 4~6's >6's




I AR BE 2 2%k 2023 4 9 H A5 2585591 J Clin Ultrasound in Med , September 2023, Vol.25,No.9

- 761 -

= Giitr e ab B

I SPSS 22.0 Geit B T BORH M waes 71 R
P K5 s THECRORE IR AR R, 2R P A8, 45
G RER IR AL o )W ] —JC Logistic [81H 43 #r JiF
B8 A S8 P BV R R DY RO L RS S W
2l Z 1 H TAEFFIE (receiver operating characteristic,

ROC) B4 285 8t R R 4512 W A Tt -

B LB &L EV I E. P<0.05 MERA G5 X,
“&% L2

— PIALH AL A A AR UL

EV 4TI K AR bk AR R T IEEV 41
S IET T DK U L bk 3 249 /N T JE EV 40 R
LA E () P<0.05) . 2.

T2 L E R PR A LSRR ()

415 JHT Tk AR (mm) JEFT T I 3 (mm/s ) JI K A2 (mm ) JERE DK AL R (mm/s )
EV 4] 15.24+1.90 127.42425.59 11.78+2.27 144.67+30.81
JTEVH 13.21+0.87 156.52+19.08 9.45+1.37 170.41£20.17

ol 6.861 -6.778 6.363 -5.105

PlE <0.001 <0.001 <0.001 <0.001

PR Y U AR ARG A A R A

EV 41 LS. SS 43 #] & (15.32+3.91) kPa, (30.64+
8.45) kPa, JC EV £ LS. SS 43 %l & (12.14+2.37) kPa,
(24.62+6.21) kPa, W41 [ 44 22 S5 ¥ A G it 8 L (o=
5.038.4.253,%1P<0.05), WK 1,2,

= .4 Child—Pugh A AR

EV 21+ Child-Pugh 7344 h A \B.C 943l F 46,
32.8 {4 ; J& EV 20 ] Child—Pugh
RN A B LCHA A 40,6,
0, g thi 22 7 A Giit 2 =
X (Z=-3.917,P<0.001),

P | —.JC Logistic [A] 15 43
I U s A A
=

DU TE bR A2 T ik
T MR K P AR | N O
LS. SS. Child-Pugh 43 %% N H 7%
i, B R EV NS, — o
Logistic [7] I 73 7 & 7R Child-
Pugh 732 T TR KN AR )
R A L T DK N AR LS B
JFREAL B K AR BV R0 2R
(¥ P<0.05). W#%3.

H AL W i S
ROC 153 #r

# Child—Pugh 532% 1]
Jok R AR JHF D T U VAL Ik

A:JCEV AL ,SS M 15.6 kPa; B:EV 41 ¥ ,SS 4 29.1 kPa
B 1

75 B Bk 4512 Wi B 5 =Child—Pugh 43 2% —1.963x JIT ] ##
Jik PN 4% +0.100x JH- [ & ik 7 3 —0.984x JIgt &t ik N 428 —
0.125x1.S-0.032xSS., ROC £ 43 #1 i 7% , Child—Pugh
Gy T TR K AR I o IOk O S L G Ok PR A2 L LS
BN FH S 12 WA AR T Ak B 3 A AR BV Y
il 2% T AL 0N 0.667,0.846,0.820,0.802,0.710
0.997. WLFE4FE 3,

15.6kPa
12.8kPa
22.0kPa

29.1kPa
21.0kPa
40.0kPa
1.6kPa

23m/s
2.1m/s
2.7m/s
0.1m/s
1.6cm
12.00mm

LI S0 e i i 1 P

A:TCEVAIEH LS H 16.9 kPa; B:EVAI % LS H22.2 kPa

MAE . LSYN A Logistic [A1H 43 #7,

B2 PR DT s AR 4



- 762 - I PRAR A 225 2%k 2023 4F 9 45 25845 93] J Clin Ulirasound in Med , September 2023, Vol.25,No.9

3 JCLogistic MIH M FFRE (LR K EV B2 K R

77 B FrifEiR Waldy* {5 P OR{H(95% AT {5 1X [i])
Child-Pugh 432 -1.757 0.488 12.954 0.000 0.173(0.066~0.449)
HET 1 kM 42 3.449 1.446 5.691 0.017 31.479(1.850~535.547)
JHFI T Bk 3 -0.175 0.077 5.193 0.023 0.840(0.722~0.976)
JE K A A 1.729 0.751 5.306 0.021 5.634(1.294~24.530)
JI R Ik L 2R -0.110 0.059 3.444 0.064 0.896(0.797~1.006)
LS 0.220 0.072 9.232 0.002 1.246(1.081~1.435)
SS 0.057 0.030 3.559 0.059 1.058(0.998~1.122)
B 3.910 0.991 15.563 0.000 49.892(-)

F4  HSEEMRLRIA S W RITOM TR 1L 5 & A2 EV B ROC 423 bt

Tk AUC(95% AT {F X []) PR PfH ZIEHREL e R (%) RS (%)
Child-Pugh 734 0.667(0.574~0.761) 0.048 0.002 0.335 B 46.5 87.0
JHT TRk M AR 0.846(0.780~0.913) 0.034 <0.001 0.701 14.24 mm 74.4 95.7
JHT TRk 0.820(0.747~0.893) 0.037 <0.001 0.529 139.50 mm/s 61.6 91.3
JE K A A 0.802(0.727~0.877) 0.038 <0.001 0.517 10.44 mm 75.6 76.1
LS 0.710(0.623~0.798) 0.045 <0.001 0.431 16.71 kPa 435 97.8
KA LW A 0.997(0.993~1.000) 0.002 <0.001 0.955 - 97.7 97.8

AUC: i T mR

1.0 =
0.8 g
i 0.67 )
ﬁ . Chi-pugh 548
X / — Child=Pugh 7,
0.4 — FII K A2
JEF LTIk g
— MRk N AR
0.2 1 ~18
p — B AL R A
—ZHk
0.0 F¥—— . . ,
00 02 04 06 08 1.0
1= JE

B3 S BCN H B kA i2 WA A T A Ak R & R BV Y
ROC i £

W’

JHF S b 2 b 1 R AT 1 JEF S B R B B, 1) Ik
o HE S A Ak B8 25 ) 2 B0 JORE , EV 2 1 1 bk i HE )
FREEFHIEX, R BN, EVB E LB E T
MIEE RN Z — BV iR B R AT R ik
20%. AL, F 2 W EV IF BT EVB 2 I IR 5T 1
oz —. HAETIGR LS SR AIEN EV 2N £ 4n
W ARZ A B, B B2 AR, NS F T FLE U
A TR, JORIRE A ST S8 BRI 46 BT T EV
5 EVBRIZI, 85 5 X T 1.S<20 kPa f 1 42
PRI 85 AT AT B A, e i it HAb 152
TR AT IS W, M BEAS T T R 41 215 A LA
SR IR RH PR IS W T H o S S0 F
TR I FUB S 2805 BV A OG , BLBA 7 filis 4 41

HALSETSCHXT EV RIS W, 5 U0 S R
AT LR B Ui s RS i, R /D 32 j 2 I Bk LD
[ B2 T PN KA S 1Y IEZT 2K 725 R 52, B
REEREINE W . AR BRI T 8 A S
O A 5 U1k 3 AR S B 12 WSS I A Ak
BE KA EV IR ME.

A5 B IR PR A A5 AR R BV AL K
WA R E KN R KT R EV A&, IF 1T bk
O EEORE YN T R EV 4L, 2 R A G2
B (B P<0.05) . BT EV B Z 40 T 17Tk
R RS S MBS T DK BEL 184 T, B a5 R /N i oy
TR L AL T R BOHEAT S8 L 2 DA 28 (1] bk i g
BEL 7 3G 0, il 7 3 B2 28 B R AR, e A EV AR T T
Jok P4 | AL B P AR AT R JHE 10 e F e 3k L AR e ik 3t
S N AR GE T Logistic [B1H 481 8o, BF
I TR DK PR AR DA MK O S MR DK P AR 34 A e AL
BERAEV R E R, R LR SEAE 2 W T
MWAFEEfL R H BV A S ERp B — 2 ME.
JEF I R0 2 D e A4 I e A 1) FH 2
AR AT Ak 2 (5 T sl Jok ot 97 9 7 /0, ML s ok o, 3
VRN 2 o AHESE 5 DU 5 PR AR A A 25 2R UK
EVA LS. SS¥E T EVA, ZR WAL E X
(¥1P<0.05) . 43 M HJ IR, b RS AL L 32 7™ A 1
BT, H T T 45 R 0 AR, r DA Y
I i o A e S P e B R, AT R T



I PRAR A 22 2% 2023 4 9 A 45 25 %45 93] J Clin Ulirasound in Med, September 2023, Vol.25,No.9

+ 763 -

4 1T Ik L O 32 BEL , SO0 1] Bk R ) R 8 e, T
Jik s A TR - E S LS (SS H R . SXIPRRILEL
PRECUBIE 5 137 FH 5 096 3R AR 5 1% e 3 1 AR
RIS W A8 AL B 45 B I K it 5K R B BT AS 2530 AL
AMFFE ZJC Logistic [71H 737 75, Child-Pugh 43 4% | LS
Yo HFREAL B 5 % AR BV IR R . A0 br HLAL
Child—Pugh 73 42 I PR H 1 # — i A6 2F Al T8 4L
B IOE 6 £ 2 8 B9 23 G AR HE , Child—Pugh 43 2%
1o A T BE R IE G 55 D BB 2 SRS Y S
SRR G PR AR I T, TRV & A AR A B
T

A5 ROC MR 50 #7 .71, Child—Pugh 43 4% )i
TR K AR TR KA DG K A LS BN
T AR AR R & A BV YA — R B R A, (H L
i S B 5 R BIORE ME DA TR] B ORAr 7 35 R AR 1 i KT
T I5C A 12 W A 78 T 0 i i 4k 58 35 & 2R BV B9 AUC
0.997, 35 F&SHCER AN A, B AR R EUEY
B, N 97.7% . 97.8% . F W HLEE A A BT D)
I P AR AE IO TR Ak AR 3T BV R AR TR B B
{H o AARPFFRPAFEAR GBS, H oy spoitss, 4
Je i TF R RFEA  Z Hpub i gE dE— 2450

25 LTI TR LR S SR G 5 U s
QSIS Wi R AE B Ak B & AR EV LA
BAFME, ARG IR IZIR IR HES %

S 3k

[1]  Zhao W, Xue N, Cui P, et al. Plasma YAP1 predicts esophageal
varices and the risk of variceal bleeding in liver cirrhosis [J].Biomark
Med,2021,15(15): 1411-1422.

[2]  Danish M,Ismail H, Tulsi R, et al.Liver elastography as a predictor of
esophageal varices in patients with cirrhosis[J]. Cureus,2021,13(10):
e18593.

(3] farel 5, 8 O L, B a2 Ak A 3 & 8 B I ikl sk ot
BIPEAl 1 WF 78 2 8 [T ] P o4 B 45 5 9 A4 ik, 2022, 32(4)

[7]

(8]

[11]

[12]

381-384.
SREEEE, g, (S, 55 R (U2 R P T AR T REAL T Dk
PR ST ) A 6L ] o AR a8 A B, 2020, 23(10) «
828-829.
PR SE , ZBEt B SCHA , A U L B LD e s AR TN £
R 5 5 I AE AL £ 3 208 W IS bkt sk R BE A BIF 5 [T ). vb [
FPEEZRRR ,2020,36(12) :1097-1100.
e B 2 2 AL N BT S 2 B 8 T bk ot K2 4 A 7 K
it K K Y UL B2 T AR YT UL IAT T 58 (2009 48 ) [ ], e
AL EEZRE,2010,27(1) : 1-4.
FARRE E iR o 2 A2 a1 T [T ] PR R 2R A
2019,27(11):846-865.
N, TR, TR ETT L CT S SR O T 4 T R AL 1412 Wi
K Child-Pugh 43 9% A & (0 55 (1], b oG 5 25 & JHF S 2% i
2021,31(11):1031-1034.
Park MK, Lee YB. Diagnosis and Management of Esophageal and
Gastric Variceal Bleeding: Focused on 2019 KASL Clinical Practice
Guidelines for Liver Cirrhosis[ ] |.Korean J Gastroenterol,2021,78(3):
152-160.
Zheng KI, Liu C, Li J, et al. Validation of baveno VI and expanded
baveno VI criteria to identify high-risk varices in patients with
MAFLD-related compensated cirrhosis[J].J Hepatol , 2020, 73(6) :
1571-1573.
A, T, M A3, 55 75 filis 2 8L AL BORTE U 2 LT
J I RE AL £ 45 bk ath ik A 2B XURS: e i (B LT ] rh AR B2 i 7R 2%
A (HFRR),2018,15(11) :850-856
XA, TR BLT-H, 55 IR G LT A1 hR ) SRS NTRE AL
BE - R K o B R B R BN (B ] v e 2 2,
2020,49(19):2579-2581.
TR AULRT AR 2L, 45 R P O TG AU T At
A i AU £ 4 IR ke 22 WA M L0 ). 0 R R 2%
2022,38(7) :1554-1560.
XUPE, BEIREL . 55 VIR AR S BRI SRR AR SRS W IT B A
18 R bk kR B A 6 LB S [0 ]I R R R R AR AR
2021,23(6) :437-440.
XA, FEAR T B SO CT 41 i SMA > 0Tk JF A 4k ™
AR N K sk B ELL) ). PRI R B 218k, 2023,
34(5):353-359.

(Wicke A 91:2023-01-12)



