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The predictive value of the maximum diameter of esophageal varices for the risk of initial

esophageal variceal bleeding in patients with liver cirrhosis
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[Abstract] Objective: To predict the risk of initial esophageal variceal bleeding in patients with liver cirrhosis accompanied by
esophageal varices. Methods: Clinical data of patients diagnosed with liver cirrhosis accompanied by esophageal varices at the First
Affiliated Hospital of Nanjing Medical University from January 2016 to March 2019 were retrospectively analyzed. Univariate and
multivariate Cox regression analyses were used to determine the independent prognostic factors for the occurrence of initial esophageal
variceal bleeding in patients with liver cirrhosis and esophageal varices. R software was used to construct the nomogram model.
Receiver operating characteristic (ROC ) curve was used to assess the prediction ability of the nomogram model. Bootstrap method was
used for in-model validation and concordance index (C-index) was calculated to evaluate the discrimination of the model. Calibration
curve was plotted to assess the calibration of the model. Results: The maximum diameter of esophageal varices, spleen longitudinal
diameter, and total bilirubin (TBIL) were independent risk factors for the occurrence of initial esophageal variceal bleeding in patients
with liver cirrhosis and esophageal varices. Based on this, a nomogram prediction model was constructed , with an area under the ROC
curve (AUC) of 0.918 for no initial bleeding within 1 year and an AUC of 0.893 for no initial bleeding within 2 years. After internal
verification, the C-index of the model was 0.852. The calibration curve shows good consistency between the nomogram prediction
results and actual results. Conclusion: The maximum diameter of esophageal varices and TBIL have good predictive value of the

occurrence of initial variceal bleeding in patients with liver cirrhosis and esophageal varices. The prediction model based on the three
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indicators of the maximum diameter of esophageal varices, spleen longitudinal diameter, and TBIL has good discrimination and

accuracy.
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Table1 Comparison of clinical baseline characteristics between the bleeding and non-bleeding groups

Variables Bleeding group(n=57)  Non-bleeding group(n=59) P

Age (years,x *s) 57.982 + 12.041 60.458 + 10.955 0.249
Sex| female,n(%) | 30(50.847) 27(47.368) 0.708
Maximum diameter of esophageal varices| mm, M(Pss, Pys) | 7.6(5.6,9.1) 4.4(3.6,5.3) <0.001
Presence of varicose left gastric vein[n(%) ] 34(59.649) 13(22.034) <0.001
Presence of paraumbilicalvein[n(%)] 22(38.596) 28(47.458) 0.335
Thickness of spleen(mm,x * s) 56.689 + 10.214 51.749 +9.792 0.009
Upper and lower diameter of spleen[mm S M(Pas, Pss) | 162.0(139.0,175.0) 141.0(125.0,155.5) <0.001
Portal vein internal diameter[ mm , M (Pss, Pss) | 14.6(13.0,16.8) 13.6(12.1,15.5) 0.021
Ascites[n(%) ] 0.181

None 33(57.895) 40(67.797)

Small amount 17(28.814) 17(29.825)

Medium-large amount 7(12.281) 2(3.390)
Causes of cirrhosis[n(%) ] 0.393

Viral 29(50.877) 32(54.237)

Alcoholic 5(8.772) 9(15.254)

Other 23(40.351) 18(30.508)
ASTIU/L, M(Pss, Ps5) ] 34.00(24.40,47.60) 48.70(30.15,56.45) 0.019
ALT[U/L,M(Pss,Pss) ] 30.1(20.3,40.6) 28.4(20.1,33.7) 0.208
TBIL[ wmol/L, M(Pss, Pys) ] 28.8(18.0,44.4) 17.8(12.5,22.2) <0.001
ALB[g/L,M(Pxs,P:) ] 33.1(29.6,36.9) 33.6(28.7,36.3) 0.770
Cr[ pmol/L, M(Pss, Pss) ] 66.4(51.9,81.8) 65.3(56.9,72.4) 0.701
PLT[10°/L,M(Pss,Pss) ] 90.0(58.0,147.0) 90.0(57.0,110.5) 0.581
PTLs, M(Pss,Ps) ] 14.2(13.1,15.3) 14.4(13.7,16.1) 0.112
INR[M(Pss,P:s) ] 1.23(1.15,1.31) 1.26(1.20,1.41) 0.062
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Table 2 Univariate and Multivariate Cox regression analysis of factors associated with initial variceal bleeding in patients

with liver cirrhosis and esophageal varices

Unifactorial analysis Multivariateanalysis
Variables HR(95%CI) P HR(95%CI) P

Age 0.985(0.963-1.007) 0.182
Sex(female ) 1.064(0.630-1.796) 0.752
Maximum diameter of esophageal varices 1.505(1.362-1.663) <0.001
Presence of varicose left gastric vein 2.975(1.746-5.070) <0.001 1.436(1.279-1.613) <0.001
Presence of paraumbilical vein 0.748(0.439-1.275) 0.286 1.115(0.596-2.084 ) 0.733
Thickness of spleen 1.037(1.010-1.064) 0.006
Upper and lower diameter of spleen 1.015(1.007-1.023) <0.001 1.019(0.983-1.056) 0.315
Portal vein internal diameter 1.063(0.996-1.133) 0.065 1.011(1.000-1.022) 0.043
Ascites

None — —

Small amount 1.172(0.652-2.104) 0.596 1.254(0.665-2.364) 0.484

Medium-large amount 2.282(1.008-5.166) 0.048 2.027(0.861-4.769) 0.106
Causes of cirrhosis

Viral — —

Alcoholic 0.748(0.290-1.934) 0.550

Other 1.301(0.752-2.250) 0.346
AST 0.994(0.983-1.004) 0.221
ALT 1.012(1.000-1.024) 0.052
TBIL 1.013(1.008-1.019) <0.001 1.01(1.004-1.016) 0.001
ALB 0.99(0.950-1.032) 0.650
Cr 1.007(1.000-1.014) 0.062
PLT 1.001(0.998-1.003) 0.654
PT 0.878(0.758-1.016) 0.080
INR 0.158(0.028-0.897) 0.037 0.157(0.020-1.231) 0.078

HR : Hazard Ratio.
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Figure 1 Nomogram model for predicting patients with liver cirrhosis and esophageal varice without initial variceal bleeding
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Figure 2 ROC curves of the nomogram model for predicting non-initial variceal bleeding within 1 year and 2 years in pa-

tients with liver cirrhosis and esophageal varices
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Figure 4 Calibration curves for the nomogram model
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