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Risk Factors of Portal Vein Thrombosis after Cyanoacrylate Injection for Gastric Varices
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Abstract: [Objective] To identify the incidence and risk factors of portal vein thrombosis (PVT) after endoscopic cyanoacrylate
injection for cirrhotic patients with gastric varices. [ Methods] Retrospectively investigate the clinical, laboratory and imaging data of
157 patients of cirrhosis admitted between August 2009 to June 2014 who underwent cyanoacrylate injection for severe gastric varices
for the first time. The patients data were analyze according to presence or absence of PVT within one year postoperatively. Logistic
regression was applied to investigate possible risk factors of PVT. [Results] Of the 157 cases, 39 patients presented PVT within one
year aftercyanoacrylate injection, and the incidence rate of PVT was 24.8%. There were significant differences between the two groups
for the length of spleen preoperatively (OR: 1.021, 95%CI. 1.003~1.040, P = 0.022) and the volume of iodinated oil used in the
operation (OR:1.739,95%CI. 1.066 ~ 2.837,P = 0.027).[Conclusion] The length of spleen preoperatively and the volume of
iodinated oil used in the operation were considered to be independent risk factors for PVT. We should pay more attention to the
splenomegaly before treating patients of gastric varices with cyanoacrylate injection, and proper volume of iodinated oil used during the
procedure is also of importance to decrease PVT occurrence.
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Table 1 Comparison of general data about two groups

Variables PVT group Control group
Case number 39 118
Gender (male/female) 32/7 99/19
Age/years 47+19 49+ 12
Etiology of liver cirthosis( Viral 28/2/9 91/10/17
hepatitis/Alcoholic/Others)
Hepatocellular carcinoma 4/35 16/102
(Present/Absent )
Size of esophageal varices 1/0/2/36 5/1/4/102
(Absent/small/medium/large )
Types of gastric varices(GOV1/ 2/18/17/2 14/61/43/0
0V2/GOV1+GOV2/IGV1)
EVL (Yes/No) 33/6 91/27
EVS (Yes/No) 6/33 21/97
Propranolol (Yes/No) 15/24 52/66
Diabetes (Yes/No) 5/34 19/99
HBP (Yes/No) 1/38 9/109
HGB /(g/L) 8221 88+23
PLT/ (10°/L) 123 £ 104 97 £ 62
ALT/ (U/L) 34+18 42+43
AST/ (U/L) 43+24 55£51
GGT/ (U/L) 53+ 46 71+83
TBIL/ (pmol/L) 2+18 2626
ALB (g/L) 32.5+4.6 332+4.6
CHOL (mmol/L) 321095 336+ 1.32
TRIG /(mmol/L) 0.81 +0.36 0.86 +0.35
LDL-C /(mmol/L) 1.82 £0.69 2.01+1.06
PT/s 164 £2.4 16.5+2.5
INR 1.33+£0.27 145+1.25
APTT/s 394152 402+72
Cr /(pmol/L) 77+23 74 £ 19
Hepatic encephalopathy( Absent/
stage1/stage2/stage3/stage4 ) 36/0/0/0/1 112/1/1/0/0
Ascites( Absent/small/medium/large ) 15/10/4/6 69/22/9/12
Child-Pugh classification (A/B/C) 19/13/2 51/43/12
Length of spleen/mm 178 £30 154 £31
Diameter of splenic vein/mm 132+5.6 104+84
Diameter of portal vein/mm 123+29 126+18
Velocity of portal blood flow /(cm/s) 219+£58 229+56
Type of cyanoacrylate 21718 68/50
(Compant/Histoacryl)
Volume of cyanoacrylate/mL 251+ 1.19 2.04+£0.99
Volume of iodinated oil/mL 1.68 + 1.46 1.16 £ 0.99
Splenectomy (Yes/No) 19/20 177101
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Table 2 The single—factor logistic regression analysis about the possible risk factors

Variables B S.E. Wald P OR 95%CI of OR
PLT 0.004 0.002 3.394 0.065 1.004 1.000 ~ 1.009
Ascites 0.299 0.175 2.915 0.088 1.348 0.957 ~ 1.900
Gender 0.131 0.487 0.072 0.788 1.140 0.439 ~ 2.959
Age -0.013 0.015 0.739 0.390 0.987 0.957 ~ 1.017
HCC -0.317 0.592 0.286 0.593 0.729 0.228 ~ 2.326
Etiology - - 1.831 0.400 - -

Alcoholic" -0.431 0.804 0.287 0.592 0.650 0.134 ~ 3.144

Others" 0.543 0.465 1.359 0.244 1.721 0.691 ~ 4.284
Severity of EV 0.381 0.340 1.259 0.262 1.464 0.752 ~ 2.849
Types of GV - - 1.774 0.621 - -

GOV1¥ 0.725 0.802 0.818 0.366 2.066 0.429 ~ 9.949

GOv2?» 1.018 0.808 1.586 0.208 2.767 0.568 ~ 13.495

GOV1+GOV2? >1.000 >1.000 <0.001 0.999 >20.000 -
EVL(Yes/No) 0.490 0.495 0.979 0.322 1.632 0.619 ~ 4.305
EVS(Yes/No) -0.175 0.505 0.120 0.730 0.840 0.312 ~ 2.259
Propranolol(Yes/No) -0.232 0.378 0.376 0.540 0.793 0.378 ~ 1.663
Diabetes(Yes/No) -0.266 0.541 0.243 0.622 0.766 0.266 ~ 2.210
HBP(Yes/No) -1.143 1.071 1.140 0.286 0.319 0.039 ~ 2.599
HGB -0.013 0.008 2.359 0.125 0.987 0.971 ~ 1.004
CHOL -0.106 0.165 0.418 0.518 0.899 0.651 ~ 1.241
TRIG -0.387 0.571 0.459 0.498 0.679 0.222 ~ 2.079
LDL-C -0.231 0.228 1.020 0.313 0.794 0.507 ~ 1.242
INR -0.227 0.462 0.240 0.624 0.797 0.322 ~ 1.972
HE -0.007 0.200 0.001 0.974 0.993 0.671 ~ 1.472
TBIL -0.008 0.010 0.725 0.394 0.992 0.973 ~ 1.011
ALB -0.034 0.040 0.729 0.393 0.966 0.893 ~ 1.045
PT -0.018 0.076 0.053 0.818 0.893 0.847 ~ 1.140
Child-Pugh -0.233 0.307 0.574 0.449 0.792 0.434 ~ 1.447
Diameter of splenic vein 0.035 0.027 1.665 0.197 1.036 0.982 ~ 1.092
Diameter of portal vein -0.061 0.089 0.472 0.492 0.941 0.791 ~ 1.120
Velocity of portal vein -0.032 0.039 0.677 0.411 0.968 0.897 ~ 1.045
Types of cyanoacrylate 0.153 0.371 0.171 0.680 1.166 0.563 ~2.414
Length of spleen 0.023 0.007 10.393 0.001 1.023 1.009 ~ 1.037
Volume of cyanoacrylate 0.380 0.168 5.153 0.023 1.463 1.053 ~ 2.032
Volume of iodinated oil 0.382 0.162 5.565 0.018 1.465 1.067 ~ 2.012
Splenectomy 1.731 0.414 17.478 <0.001 5.644 2.507 ~ 12.704

1) Viral hepatitis as reference; 2)IGV1 as reference.
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Table 3 The multiple—factor logistic regression analysis about the six risk factors of P < 0.1

Variables B S.E. Wald P OR 95%CI of OR
PLT 0.004 0.004 0.920 0.338 1.004 0.996 ~ 1.012
Ascites 0.119 0.256 0.218 0.640 1.127 0.683 ~ 1.860
Length of spleen(mm) 0.021 0.009 5.252 0.022 1.021 1.003 ~ 1.040
Volume of cyanoacrylate 0.336 0.240 1.964 0.161 1.400 0.875 ~ 2.241
Volume of iodinated oil 0.553 0.250 4913 0.027 1.739 1.066 ~ 2.837
Splenectomy 1.225 0.711 2.970 0.085 3.403 0.845 ~ 13.700
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