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Risk factors for portal vein thrombosis after splenectomy for
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Abstract Objective: To analyzed the risk factors for the formation of portal vein thrombosis (PVT) after splenectomy

for portal hypertension due to liver cirrhosis, and to establish a Logistic regression model for predicting the
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occurrence of PVT.

Methods: The relevant perioperative factors in 236 eligible patients undergoing splenectomy were determined by

univariate analysis and multiple Logistic regression analysis, respectively, and Logistic regression prediction model

was established based on the results of the multivariate analysis. Subsequently, Logit P was calculated and the

ROC curve of each independent factor for estimating PVT was drawn.

Results: Logistic regression analysis showed that preoperative velocity of portal venous blood flow (VPBF),

postoperative mean platelet volume (MPV), postoperative D-dimer (D-D), and intraoperative free portal venous

pressure difference (FPPD) were the independent risk factors while postoperative usage of anticoagulation

therapy (UAT) was an independent protective factor for postoperative PVT (all P<0.05). According to the

above factors, Logistic regression prediction model was established and expressed as Logit P=—5.715-0.558xVPBF (cm/s)+
0.592xMPV (fL)+0.707xD-D (mg/L)+0.573xFPPD (cmH,0)-0.872xUAT (yes=1, no=0), and the cut off
value of Logit P was -0.96, the area under ROC (AUROC) and the accuracy were 0.898 and 86.9%, and the cut off
value for VPBF, MPV, D-D and FPPD was 13.85 cm/s, 10.92 fL, 3.54 mg/L and 6.99 cmH, O, respectively.
Conclusion: Factors that include VPBF<13.85 cm/s, MPV>10.92fL, D-D>3.54 mg/L and FPPD>6.99 cmH,0

may increase the risk of postoperative PVT, while postoperative UAT may decreased the risk of postoperative

PVT; the established prediction model has relatively high accuracy for predicting PVT in those patients, and has

certain reference value in clinical practice.
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Table 1 Univariate analysis of influential factors for postoperative PVT [n (%)]
JEPVT 4 PVT 41 JEPVT 41
ES PVTAL(m=51) | ss) ES (n=51) (n=185) P
PER [ (%) ] JEIIRETCIERREE [n (%) |
E:z] 29 (57) 101 (55) 0773 L=y 28 (55) 74 (40)
’s 22 (43) 84 (45) o iz 10 (20) 66 (36) 0071
Y (%, xxs) 4762+7.19 4740+679 0835 || HEF 13 (25) 45 (24)
BALIZE (pmolL, X+s) 30981219 30.08+1334 0666 ||VPBF (cm/s, x+s) 1245+154  1438+187  0.000
FEM (gL, x+s) 4198 +867 4413+698 0108 || FARM] (min, x+s) 280 + 24 27933  0.000
BEMBEENGENEE (%, x+s) 8447+1867 89.12+1592 0.109 || ARFHIME (ml, x=s) 489 + 104 479 +73 0497
EFrbREL A (2 +s) 1.18+0.17  1.16+012 0537 ||AR$ FPPD (emH,0, x=+s) 7.56 +145 614145 0000
JFDIRERE R [n (%) | A m (%) ]
A% 2 (82) 159 (86) £ 26 (51) 58 (31)
B 2 9(18) 26 (14) 0523 g 25 (49) 127 (69) 0.010
AR [ (%) ] UATIn (%) |
= 21 (41) 88 (48) = 16 (31) 108 (58)
1 30 (59) 97 (52) 0418 g 35 (69) 77 (42) 0.001
BIHER [n (%) | AJFHI[n (%) ]
2 15 (29) 56 (30) 7 25 (49) 105 (57)
% 36(71)  126(70) P %(s1)  so(a3) OB
[ THIKEAR (em, x+s) 163029 142020 0000 || ARJSHFHIMZ) [0 (%) ]
IS CE K (n (%) ] = 27 (53) 111 (60)
0.365
I 31 (61) 129 (70) 026 i 24 (47) 74 (40 )
1105 20 (39) 56 (30) ' MM (x10"L, x+s)  331+127 333+1.17 0917
MPV (fl., x+s) 1121+1.04 1041129 0000
D-D (mg/L, x+5) 3.06+1.11 230+092  0.000
*2 AREPVT ZInEZERMEITEHH Logistic BlJF 547
Table 2 Multivariate Logistic regression analysis of factors for postoperative PVT
AT B SE Wald H i P OR 95% CI
VPBF (em/s) -0.558 0.119 21.93 1 0.000 0.57 0.45~0.72
MPV (fL) 0.592 0.188 9.89 1 0.002 1.81 1.25~2.61
D-D (mg/L) 0.707 0.200 12.47 1 0.000 2.03 1.37~3.00
UAT —0.872 0.437 3.98 1 0.046 0.42 0.18~0.99
A FPPD ( emH,0 ) -0.573 0.138 17.33 1 0.000 1.77 1.35~2.32
il -5.715 2.671 4.58 1 0.032 0.00 —
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Logit PN-6.36~2.70Z B 4T, Logit Pl K,
ARIFIE P VT XU B, 1878 T Logit P&
) B 32 A5 7Rl ST A B R 3R A A B0 R S PV TR B
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2B Ak ST f B P& AR AR B0 R 5 PV TR B
1 a9 2Z i & TAE M AL (the area under the
receiver operating characteristic curve, AUROC ) ,

Logit PRJAUROC ~0.865, W] & & T 5 F2 v 4%
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BIbR& . ARBFFETELogit P=-0.961661 i %
A3BIARJGIELPVT, AR Logit PIE i 4 7 ok
BHE T N 65.2% , REUE H84.5%, FELogit
P<-0.9611 17061 BH T A 1626 R J5 KIEEPVT,
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Table 3 Logit Pand AUROC of each predictive factors
08 T AN ¥ AUROC U
— Logit P 0.808 (0.847~0.949)  —0.96
. 0.6 VPBF (cm/s) 0.795 (0.736~0.854 ) 13.85
) MPV ({L) 0.682 (0.600~0.763 ) 10.92
B g4 —— VPBF A FPPD ( emH,0 ) 0.752 (0.678~0.827 ) 6.99
- f/[[;];[’ D-D (mg/L) 0.699 (0.612~0.786 ) 3.54
0.2 —— DD
Logit P
- — B
0.0 . . T T
0.0 0.2 0.4 0.6 0.8 1.0
1- et
B 1 &Ml ERERBIIAR PVT 8 ROC Bk
Figure1 ROC curves of the independent risk factors for postoperative
PVT
& 4 Logit P Fill BRI IEIE
Table 4 Verification of predicting value of the Logit P
i I584 PVT EPVT REJE FERE HMERONE BIVETUNGE R ARG
(n) (n) (n) (%) (%) (%) (%) (%)
= -0.96 66 43 23 — — — — — 0.847~0.949
< -0.96 170 8 162 — — — — — —
Bt 236 51 185 84.5 87.6 65.2 95.3 86.9 0.898
TEe UL RESE L PRPETINAE . B ST (At e ik S N 25 B R BB R L A SO, U —1

SMH

Note: Only one overall value for sensitivity, specificity, positive predictive value, negative predictive value and accuracy, due to caculated by

correspoding fomula according to the correct number within cut-off values
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