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[Abstract] Objective To explore the value of hemodynamics of liver and spleen, stiffness
of liver and spleen and laboratory test results in predicting the degree of esophageal and gastric

varices in hepatitis B-induced liver cirrhosis patients, to screen the independent risk factors and to
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obtain the quantitative nomogram model. Methods In total, 128 patients with hepatitis B-
induced liver cirrhosis who met the criteria were included in the Second Hospital of Hebei Medical
University. According to the results of endoscopy, patients without varicose veins (G0) and
patients with mild varicose veins (G1) were selected as low-risk group, and patients with
moderate (G2) and severe (G3) varicose veins as high-risk group. The data including height,
weight, body mass index (BMI), portal vein diameter, portal vein velocity, hepatic artery
systolic velocity, diastolic velocity, resistance index, spleen thickness., splenic vein diameter at
the splenic hilum, splenic vein velocity, liver and spleen stiffness values, white blood cells, red
blood cells (RBC), hemoglobin, platelets, aspartate aminotransferase, alanine aminotransferase,
albumin, total bilirubin and creatinine were collected from the two groups. Independent risk
factors for predicting the degree of esophageal and gastric varices were screened through
univariate analysis and multivariate logistic regression analysis. Receiver operating characteristic
(ROC) curves were used to analyze the diagnostic efficacy of each factor and composite index,
and a quantitative model was obtained through a nomogram. Results The results of univariate
analysis showed that there was a significant difference in portal vein diameter, portal vein
velocity, liver stiffness, spleen stiffness, and RBC count between the two groups (P <C0.05).
Further multivariate logistic regression analysis showed that portal vein velocity, liver stiffness,
and spleen stiffness were independent risk factors for high-risk esophageal and gastric varices
(P<C0.05). ROC curve analysis showed that each factor had high sensitivity and specificity,
especially the area under ROC curve of the spleen stiffness was as high as 0.92. Conclusion

Multimodal ultrasound of liver and spleen can quantitatively predict the risk of esophageal and

gastric varices bleeding in patients with hepatitis B-induced liver cirrhosis, the index of spleen
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stiffness has high diagnostic efficiency.
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Table 1 Baseline characteristics and univariate analysis results of patients in low risk and high risk groups by gastroscopy
(x+s)
28 51 1411 % PR IR () BMI Tk A48 Cem) I TRk Cem/ )
5t Z
AR XU 21 36 22 14 57.00410.09 25.1444.24 1.1540.22 14.6442.89
e R 4 92 58 34 54.80412.02 25.743.67 1.064-0.22 12.9142.90
X2/ {8 0.842 1.937 0.796 2.264 3.039
P 0.497 0.055 0.428 0.025 0.003
a5 1 JH 2l ik i 4 490 JiF 2l Bk &7 5k 4 K RT WL Com) A g Bk P9 A2 IR ik I 3
W (em/s) i (cm/s) (cm) (em/s)
I XU 21 36 41.64+5.40 13.3542.41 0.67-+0.08 5.26+1.07 1.0440.25 17.0442.94
1R RV 21 92 40.18+6.47 12.924+2.08 0.67+0.09 5.36+0.98 1.0340.25 17.0642.68
X2/t {8 1.199 0.996 0.102 0.470 0.113 0.037
P14 0.233 0.321 0.919 0.639 0.910 0.971
.- - JiF A Jiga R EETRET AT ITRA R 21 8 H [N
(kPa) (kPa) (X10°/L) (X10'2/L) (g/L) (X10°/L)
AR XU 26 36 14.1142.58 23.58+3.58 4.062420.34 3.9140.43 113.59+31.58 85.95415.74
o XU 21 92 20.5043.69 34.2644.70 4.16+0.69 3.49+0.33 101.59+30.26 82.23+16.82
X2/ {8 9.509 12.298 0.829 5.925 1.992 1.145
P {H <20.001 <0.001 0.408 <0.001 0.053 0.254
55 16 kE A il = i I A ik
28 51 Bil% FA R WRRI RN HEH g/ BT 2 (pmol/L) WLEF (mol/L)
(U/L (U/L)
AR IRV 20 36 44.33+5.58 32.15+4.23 35.72+5.18 41.29+5.84 63.77+8.16
o AU 21 92 43.9146.99 30.9144.97 34.7745.14 39.8546.50 65.7547.60
X2/t AH 0.322 1.321 0.938 1.158 1.298
P14 0.748 0.189 0.350 0.249 0.197
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Table 2 Multivariate Logistic regression analysis of the risk of gastric varicose in patients with liver cirrhosis

A nl 5 2 %k T o 1% Wald X2 {& P4 OR 1 95%CI
[Tk N A2 Cem) —1.844 1.616 1.302 0.254 0.158 0.005~3.430
[Tk (em/s) —0.220 0.105 4.390 0.035 0.802 0.645~0.978
B (kPa) 0.114 0.059 3.733 0.034 1.121 1.006~1.274
R B (kPa) 0.413 0.102 16.394 <0.001 1.512 1.274~1.910
M (X102 /1) —0.575 0.380 2.286 0.131 0.563 0.250~1.159
ML A (g/L) —0.481 0.365 1.737 0.146 0.476 0.364~1.213
I/ (X107 /1) —0.576 0.413 1.946 0.080 0.954 0.952~1.315
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Figure 1 Ultrasonic findings of liver and spleen and gastroscopic findings in patients

with high-risk gastric varices
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Table 3 Diagnostic efficacy of each independent risk factor and compound index for high-risk gastric varices

A5 AUC 5 4 A £ R (%) S E D 95%CI
[Tk (em/s) 0.67 13.74 67.03 72.22 0.56~0.77
I JE (kPa) 0.80 21.00 56.04 100.00 0.73~0.88
MEAEJE (kPa) 0.92 31.21 74.73 97.22 0.88~0.97
AL 0.87 63.19 70.33 94.44 0.81~0.93
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Figure 2 ROC curves of each independent risk factor and

compound index
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Figure 3 Nomogram for predicting high-risk gastric varices in patients
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