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Abstract: Objective To investigate the characteristics of cardiac structure and function in patients with liver cirrhosis and the
correlation of cardiac ultrasound parameters and cardiac function parameters with esophageal varices (EV) , and to provide a
theoretical basis for identifying high-risk patients in the early stage, optimizing clinical management, and improving prognosis.

Methods A retrospective analysis was performed for the clinical data of 359 patients who were hospitalized in Hunan Provincial
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People’ s Hospital and were diagnosed with liver cirrhosis from January 2020 to December 2023, among whom there were 176
patients in the non-EV group and 183 patients in the EV group. The two groups were compared in terms of general data, laboratory
test results, and examination findings, and the characteristics of cardiac lesions were analyzed for liver cirrhosis patients with EV.
The independent samples i-test was used for comparison between the two groups, a one-way analysis of variance was used for
comparison of normally distributed continuous data between multiple groups, and the least significant difference i-test or the
Tamhane’ s T2 test was used for further comparison between two groups based on homogeneity of variance; The Mann-Whitney U
test was used for comparison between the two groups, the Kruskal-Wallis H test was used for comparison of non-normally
distributed continuous data between multiple groups; the chi-square test was used for comparison of categorical data between groups ;
the Spearman’ s rank correlation coefficient was used for correlation analysis. Results There were no significant differences in sex and
age between the two groups (all P >0.05). Compared with the non-EV group, the EV group had significantly lower levels of red blood
cell, hemoglobin, platelet, prothrombin activity, albumin, and albumin/globulin ratio (all P<0.05) and significantly higher values of
total bilirubin, total bile acid, cardiac creatine kinase, fibrosis-4 index, LOK index, aspartate aminotransferase-to-platelet ratio index,
and aspartate aminotransferase-to-alanine aminotransferase ratio (all P <0.001). For the non-EV group, 58.0% of the patients had Child-
Pugh class A disease, while in the EV group, 48.1% of the patients had Child-Pugh class B disease. Compared with the non-EV group,
the EV group had significantly greater left atrial anterior-posterior diameter (LA-ap) , left ventricular end-diastolic diameter (LVEDD) ,
right atrial transverse diameter (RA-t) , early diastolic filling velocity at the mitral valve orifice (E) , early diastolic filling velocity/late
diastolic filling velocity (E/A) ratio, peak systolic velocity of pulmonary valve (PV), peak systolic velocity of aortic valve (AV), and
QTe interval (all P<0.05). The Spearman correlation analysis showed that LA-ap, LVEDD, RA-t, E, E/A, PV, AV and QTec interval
were positively correlated with EV (all P<0.05) , among which LA-ap, E, and PV had an r-value of 0.297, 0.223, and 0311,
respectively. Comparison of the patients with different Child-Pugh classes showed that compared with the Child-Pugh class B and C
groups, the Child-Pugh class A group had significantly smaller LA-ap, mid-right ventricular transverse diameter, E, PV, AV, HR, and
QTec interval (all P<0.05) ; compared with the Child-Pugh class B group, the Child-Pugh class A group had significantly lower values of
LVEDD, RA-t, and E/A ratio (all P<0.05) ; there were significant differences in A and PV between the Child-Pugh class B group and
the Child-Pugh class C group (all P<0.05). Conclusion Liver cirrhosis patients with EV have significant cardiac lesions, and routine

echocardiography should be performed to assess cardiac function.
Key words: Liver Cirrhosis; Esophageal and Gastric Varices; Heart
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Table 1 Baseline comparison between liver cirrhosis patients without esophageal varices and those with esophageal

ity TEEEkilikE (n=176)  AIFEEFIKTKA (n=183) GiiHA P1H
P (%) ] X'=1.607 0.205

5 110(62.5) 126(68.9)

L 66(37.5) 57(31.1)
AEW () 59.98 +10.35 58.52+10.32 1=-1.341 0.181
Wi [ (%) ] 17(9.7) 20(10.9) X'=0.157 0.692
RBC( x 10"/L) 3.97(3.46 ~ 4.46) 3.32(2.88 ~3.91) Z=-6.700 <0.001
HGB(g/L) 121.00(107.00 ~ 132.00) 104.00(81.00 ~ 122.00) 7=-6.143 <0.001
PLT( x 10°/L) 158.00(101.00 ~ 221.00) 67.00(46.00 ~ 105.00) Z=-9.901 <0.001
PTA(%) 90.00(71.90 ~ 106.70) 68.10(56.40 ~ 78.35) 7=-8.122 <0.001
Alb(g/L) 34.80 + 6.04 31.16+5.97 1=-5.736 <0.001
Glb(g/L) 27.84(25.23 ~ 31.84) 30.41(26.80 ~ 33.94) 7=-3.256 0.001
Alb/Glb 1.23(1.05 ~ 1.45) 1.03(0.84 ~ 1.29) 7=-5.367 <0.001
TBil(wmol/L) 21.10(12.30 ~ 44.30) 25.86(16.90 ~ 44.95) 7=-2.488 0.013
TBA (pmol/L) 17.56(6.19 ~ 59.09) 30.87(15.17 ~ 63.05) Z=-3.315 0.001
GFR 101.31(92.25 ~ 109.82) 101.83(91.23 ~ 111.20) 7Z=-0.188 0.851
LDH(U/L) 198.20(167.70 ~ 251.10) 197.28(169.70 ~ 242.20) 7Z=-0.900 0.368
CK-MB(U/L) 12.00(9.00 ~ 19.00) 30.00(19.75 ~ 40.00) 7Z=-10.764 <0.001
MYO(ng/mL) 38.20(27.60 ~ 52.90) 41.85(28.93 ~ 62.25) 7=-1.796 0.072
FIB-4 #5%k 3.25(1.80 ~ 6.79) 7.81(5.10~ 12.11) 7=-8.374 <0.001
LOK 5% 0.00(-1.34 ~ 1.80) 2.13(1.13 ~3.31) Z=-8.713 <0.001
APRI 0.64(0.46 ~ 1.01) 1.54(0.96 ~ 2.19) 7=-9.850 <0.001
AAR 1.17(0.86 ~ 1.78) 1.63(1.21 ~2.04) 7=-5.141 <0.001
Child-Pugh 43 (43) 6.00(5.00 ~ 8.00) 8.00(6.00 ~ 9.00) 7=-5.626 <0.001
Child-Pugh 534%¢[ #(%) | X'=27.865 <0.001

AL 102(58.0) 59(32.2)

B4 62(35.2) 88(48.1)

CH 12(6.8) 36(19.7)
K (%) ] X'=43.628 <0.001

Jc 131(74.4) 73(39.9)

H 45(25.6) 110(60.1)
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Table 2 Comparison of echocardiographic and electrocardiographic findings between cirrhotic patients without esophageal

varices and those with esophageal varices

izt TEE Tk (n=176) G R (n=183) SR P1H

LA-ap(mm) 31.00(28.00 ~ 34.00) 34.00(31.00 ~ 38.00) Z=-5.612 <0.001
LVEDD(mm) 45.05+4.23 46.03 +4.47 1=2.134 0.033
RA-t(mm) 29.00(26.00 ~ 31.00) 30.00(28.00 ~ 32.00) 7=-2.542 0.011

RV-m(mm) 27.00(25.00 ~ 30.00) 28.00(26.00 ~ 30.00) Z=-1.302 0.193
IVSd(mm) 9.60(9.00 ~ 10.00) 10.00(9.00 ~ 10.20) Z=-1.101 0.271

LVPWd(mm) 9.15(8.85 ~ 10.00) 9.00(8.00 ~ 10.00) 7=-0.074 0.941
E(m/s) 0.65(0.53 ~ 0.80) 0.72(0.61 ~ 0.90) Z=-4.220 <0.001
A(m/s) 0.80(0.67 ~ 0.94) 0.80(0.70 ~ 0.95) Z=-0.972 0.331
E/A 0.76(0.67 ~ 1.10) 0.86(0.72 ~ 1.28) Z=-3.183 0.001

PV (m/s) 0.90(0.80 ~ 1.00) 1.00(0.90 ~ 1.14) 7=-5.834 <0.001
AV (m/s) 1.17(1.00 ~ 1.39) 1.28(1.12 ~ 1.50) 7=-3.484 <0.001
LVEF(%) 67.25+5.50 67.57 +4.86 1=0.592 0.555
HR (X /min) 71.00(64.00 ~ 80.00) 75.00(66.00 ~ 83.00) 7Z=-1.506 0.132
QT A (ms) 399.65+31.79 402.59 +34.41 1=0.841 0.401
QTe a3 (ms) 437.98 +30.44 447.55 +25.65 1=3.227 0.001

TE : LA-ap, Z6.0 Fr il A 18 LVEDD , 260 22 87 KA AR s RA -1, 470 AR s RV-m , A7 D2 AR O 184 5 TVSd, & SK A 25 [] RS Z s LVPWA, &F
SRAI 220 28 T BEJELEE S B, QI 1 T 5 IR U IR DR FE 481 06 5 A, QM 11 6 S LU IR D 72 262 0 5 PV, i sl RS 248 S WA LV 5 AV, T2 B RO

WA ST (LT s LVEF , 260 B 4T 380 HR
®3 AEFHKEKSOERER OB EEREXES

Table 3 Correlation analysis between EV and
echocardiographic and electrocardiographic indicators

L i P

LA-ap 0.297 <0.001
LVEDD 0.120 0.023
RA-t 0.134 0.011
E 0.223 <0.001
E/A 0.168 0.001
PV 0.311 <0.001
AV 0.185 <0.001
QTec[A]HA 0.175 0.001

TE:LA-ap, 2.0 B3 iR 4% s LVEDD, Ze. 0 S AP KR 2 s RAt, A7
0 R S B, IR AT ST el 72 5 A, MR 1T SR IS0
I S 006 5 PV, it S0 RS 4 S0 W 033 5 AV , T B B 4 39
{7
it 5K 20 1 8 35 (60.1% ) 5 T IE K, i 3 T 0 & ik
sk (25.6%) , 1 Dk e A2 I B A KO 1 iy 3 22
JECR R BN 210 £ FFREK 3R BB AT BEAL 115 ik
YRS RIS . BB ER kit k4 FIB-4 45
B LOK F5%0 . APRI B2 AAR ¥ 88 3% w0 T 0 &4 #e ik il 5K
A (P{E3#<0.001) , X 5 BEFE R E—2, B ER s bnre &
IEE A K it 5k 0 SR Ak 8 2 0 2 T HVEARAT B
B Ao A 1 A Ak S8 A O B A R Dk it ok B SR
{1 R, T RAT E B E E RS ARSI T

e B R, AU RO E T BETEA

AL EEE D IR B XS E A AT 25 S R B O S
I il 51 2H A 08 I R B S E PV R AV B
TR T ki Tk 41 (P H¥9<0.05) , 2 /R & I & bk
i 5k 2 B B HLARKE F &5 3h IR RS, BPHZCIRAS T 220
EEPIOR I B A, A i N fer o B SR A S B0 AR
Pt EJENY . ARBRIT LR BN , A I R bk
Tk 2H B LA-ap .LVEDD Kz RA-t 3 i & KT & #
Jik il k4 (P E Y <0.05) o A HFST 00, BFRE AL H 3 1 75
157 T W B AR O, 0 2 I JEE T e 3 15 1) g 113
Wronski &4 %} 697 {91 I A £ £ 3% HEAT P AR O 245 5 2
TN, 53.2% BB K AE O = R R E A O = AR, A
I 720 28 48 5L 0 B DL A BT D TR Ry 0 A9 38 5
(i H38.5%) , 3 e T IGAT AT Co I BE JEE 12 AR AL
BEAh A 6 5 i kil 5K 20 B 5 B QTe [ TR K, %5 &
SZM B DR RSB EZ A AR A . FFEIA
K, QT [ HE K 1T B 28 PO O 3 O TRPE R B 11
WAEEIN S PLHL R LVEF $5>60% , 5 Merli 251/
W5 B IF A Ak H 3 LVEF {54 T 15 % Y0 A 25 SR A
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Table 4 Comparison of echocardiographic and electrocardiographic findings among patients with different Child-Pugh

classifications

ST 1 Child-Pugh A %% (n=161) Child-Pugh B (n=150)  Child-Pugh C %% (n=48) GEiHE Pia

LA-ap(mm) 31.00(29.00 ~ 34.50) 34.00(30.00 ~ 37.00)" 35.00(30.00 ~ 40.00)" H=23.928 <0.001
LVEDD(mm) 44.69 +4.24 46.39 +4.44" 4579 +4.19 F=6.088 0.003
RA-t(mm) 29.00(27.00 ~ 31.00) 30.00(28.00 ~ 32.00)" 30.00(26.00 ~ 32.00) H=6.218 0.045
RV-m(mm) 27.00(25.00 ~ 29.00) 28.00(26.00 ~ 30.00)" 28.50(26.00 ~ 30.00)" H=13.754 0.001

IVSd(mm) 10.00(9.00 ~ 10.10) 9.60(9.00 ~ 10.00) 9.25(9.00 ~ 10.00) H=0.299 0.861

LVPWd(mm) 9.00(8.00 ~ 9.00) 9.10(8.00 ~ 10.00) 9.00(8.00 ~ 10.00) H=0.103 0.950
E(m/s) 0.65(0.54 ~ 0.80) 0.70(0.60 ~ 0.90)" 0.74(0.66 ~ 0.95)" H=15.644 <0.001
A(m/s) 0.80(0.70 ~ 0.93) 0.80(0.65 ~ 0.92) 0.90(0.74 ~ 1.00)? H=6.528 0.038
E/A 0.75(0.67 ~ 1.05) 0.86(0.74 ~ 1.30)" 0.84(0.70 ~ 1.25) H=12.227 0.002
PV(m/s) 0.90(0.80 ~ 1.00) 0.98(0.86 ~ 1.10)" 1.07(0.94 ~ 1.20)"? H=27.931 <0.001
AV (m/s) 1.17(1.00 ~ 1.30) 1.30(1.10 ~ 1.51)" 1.30(1.13 ~ 1.50)" H=26.563 <0.001
LVEF(%) 67.33+5.24 67.61 +5.19 67.10+5.02 F=0.210 0.810
HR (X /min) 70.00(63.00 ~ 78.00) 76.00(67.00 ~ 86.00)" 78.00(68.00 ~ 89.50)" H=21.267 <0.001
QT (ms) 401.42 +28.64 400.57 +37.01 402.04 + 35.04 F=0.045 0.956
QTe a3 (ms) 432.16 +25.82 450.20 +25.85" 455.79 +32.42" F=24.048 <0.001

1 : 55 Child-Pugh A %5, 1)P<0.05; 5 Child-Pugh BZ% 145 ,2) P<0.05. LA-ap, 750 Bl JE 42 s LVEDD , 220 %8 87 5K AR W A2 s RA-1, 4700
BEAR s RV-m, A7 O3 P Oy B AR s TVS, &7 SRR 58 18] B8 )52 B s LVPWd, &7 SRR 200 35 5 BEJREBE s B, A 11 7 sl e S IR DR FE 2800 5 A, 20 11
ET 7K 0 T B DS 2 5 PV il 20 IR AL 20 B0 0385 AV, = Bl IO IAC A B0 B 038 s LVEF, 220 S 5L 4G HR D3R

SR G R SO IEFE AR 5 £ A bk 7 2 E A
K (PH<0.05) , 5 PV A fe i, HoOh LA-ap J¢
E. BEGEIIEARET , Sk i 7w e B, L i
RN, FEE R A 220 TR APk R
T R, 2E 0 BB R . A ST R, LA-ap
Al TFPE A2 0 E AP KT RE , 24 LA-ap>33 mm 2% B 42
OB SRR TR B R 20 0 A AT I S R 2 T A
O %5 BT 7K D) B8 DRR 2 S0 A O LS B LA L 1Y
e RR I, BT R, 250 B KA P AL 25
S AU I AE AR e %) DAL B A, 2 90 s £ iR
F S RS e R 2

Child-Pugh 7 2% 45 2 7K, Child-Pugh A ¢ 8 & 1)
LA-ap LVEDD ,RA-t\RV-m .E E/A PV AV HR & QTc
(] 3 24 & 2 /N T B 0 RN/s% C 2% (P {39 <0.05) , Child-
Pugh B ¢ 1 Child-Pugh C 2% 5 # AL A F1 PV 22 76 5t
TR L (PEF4<0.05) , /R HHE T Child-Pugh A 94
. Child-Pugh B 2 J C 2 8 3 19 1l it 3 B2 S HR B R,
I Bt JUE 670 i 033 B i B0 00 B R, R B TR Ak
FBAE I Bh ) 2 2K L™ AR B 5 DI RE Child-Pugh 43
WA K, HL, J5eeifse i BT Child-Pugh B/C 2=
i NRE, T R RE PRI T LA 30 25 W 00 £ 48 i ok o ke P 5
BT HTE AL D REAR AL, WA A s R o 7 D LAl
I B RS IEAL T B WA B T IR AR R I AL 2k

A 50 U AR 2Z (Rl B N AERK R .

25 Lk SR AR T SO R B 1 E PRSI R
R AbCo LG , T 3500 WE S5 4 5 D) e 98 , R0 5 A T Ak
o IS5 R SEORES T 5 R A O T RE AR . B, XA Ot
A # Ik it 7K B Child-Pugh 43 2% R B/C 9% 1 JIF A 4k, i
A W DR D e LV AR 1O D RE AN 4, R
J'& U IR O LR 55 AH DG A LT AR O D e B Ak
RIS B, DA A3 R T

CEFEFRE. AR T ET20245 11 A 168 2 H¥HE
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