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Portal vein thrombosis can aggravate esophageal  
variceal bleeding after endoscopic  
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Abstract: Background: We aimed to evaluate whether portal vein thrombosis (PVT) and other factors influence 
esophageal variceal bleeding (EVB) after endoscopic variceal ligation (EVL) for liver cirrhosis patients. Methods: We 
retrospectively enrolled 255 patients with EVL in our hospital and parameters of age, gender, blood platelet, albu-
min, total bilirubin (TBil), D-dimer, activated partial thromboplastin time (APTT), prothrombin time (PT), Child-Pugh 
classification, portal vein thrombosis (PVT) and splenectomy were collected. Results: EVB patients had higher PVT 
diagnosed rate than non-EVB patients (P=0.009) and the rate of EVB had an increasing trend with the severity of 
ascites (P=0.034). On multivariate analysis, we still found PVT and ascites obviously affected incidence rate of EVB 
(P=0.026, P=0.027, respectively). Conclusion: PVT and ascites per se appeared to be the cause of EVB subsequent 
to EVL. If detected, anticoagulation or treatments refer to PVT and ascites needed to conducted in order to reduce 
the incidence of EVB after EVL.
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Introduction 

Liver cirrhosis is an increasing cause of morbid-
ity and mortality, responsible for more than 1 
million deaths annually [1]. Portal hyperten-
sion, esophageal varices and ascites are main 
complications of cirrhosis. Bleeding of esopha-
geal varices is one of the most dreaded compli-
cations of portal hypertension since, in spite of 
all the achievements of the last decades, it is 
still associated with high mortality rates [2]. 
Therefore, prophylaxis of variceal hemorrhage, 
either to prevent first bleeding in patients with 
severe varices or to prevent rebleeding is very 
important [3, 4]. Endoscopic variceal ligation 
(EVL) can enhance the control of bleeding of 
esophageal varices or rebleeding in patients 
with liver cirrhosis or extrahepatic portal vein 
obstruction (EHPVO) [5, 6].

However, before EVL, we must evaluate the 
general conditions. Child classification, blood 
platelets count, infection may all affect the suc-
cess rate of EVL. Dell’Era et al. also reported 

that portal vein thrombosis (PVT) per se 
appeared to be the cause of a longer time to 
achieve eradication of varices [7]. Therefore, 
portal vein thrombosis may also an important 
factor for EVL.

In our study, we aimed to assess whether portal 
vein thrombosis can influence the bleeding 
after EVL for liver cirrhosis patients. Secondary 
end-points were the relationship between por-
tal vein thrombosis and splenectomy. 

Materials and methods

Study cohort

We retrospectively enrolled 255 liver cirrhosis 
patients with EVL from January 1, 2011 to 
January 20, 2017 in the First Affiliated Hospital, 
College of Medicine, Zhejiang University. 
Etiologies of cirrhosis of our study were mostly 
hepatitis B virus infection, and also including 
alcohol and schistosome. Patients were includ-
ed in the study according to the following crite-
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ria: (1) diagnostic criteria of cirrhosis was histol-
ogy or unequivocal clinical, laboratory and 
image findings; (2) in our study, PVT was diag-
nosed by CT liver angiography and the location 
of PVT was main portal vein; (3) EVL was firstly 
conducted without previous treatment such as 
esophageal variciform sclerotherapy (EVS) or 
transjugular intrahepatic portosystemic shunt 
(TIPS); (4) at least two weeks of hospitalized 
follow-up after EVL; (5) written informed con-
sent to the procedures; (6) older than the age of 
18; (7) both primary prophylaxis patients and 
acute variceal bleeding patients. And patients 
were excluded according to the following crite-
ria: (1) patients with other chronic diseases 
such as coronary heart disease, chronic 
obstructive pulmonary disease, diabetes melli-
tus, cancer and so on; (2) lacking of data which 
I wanted; (3) EVL was not the first treatment for 
esophageal varices; (4) patients with the pres-
ence of hepatocellular carcinoma and PVT due 
to neoplastic vascular invasion explicit; (5) 
repeated EVL treatment after the first time. 
Finally, 866 patients were excluded because of 
above reasons. 

PVT was diagnosed by CT liver angiography with 
filling defect of portal vein. 

In our study, informed consent was signed from 
all subjects and their privacy was respected. 

We selected the basic information of age and 
gender. He-matological parameters of blood 
platelet, albumin, total bilirubin (TBil), D-dimer, 
activated partial thromboplastin time (APTT), 
prothrombin time (PT) were also collected. 
Child-Pugh classification was calculated by 
TBil, albumin, ascites, PT and hepatic encepha-
lopathy. Score 5-6 is mild, score 7-9 is moder-
ate, score 10-15 is severe. In addition, we want-
ed to know whether patients had PVT or 
splenectomy. The end-point was whether 
esophageal variceal bleeding (EVB) happened 
after EVL in two weeks.

Statistical analysis

In our study, which factors really influencing 
EVB was the main outcome which we wanted to 
know. Chi-square test was used to compare 
categorical variables. In addition, pair-wise 
comparison among multi-categorical variable 
groups was performed using Chi-square test 
combined with Bonferroni correction (P<0.05/n) 
[8]. Multivariate analysis was performed using 
logistic regression and coefficients of variables 
for multivariate model were estimated. The sta-
tistical significance was defined as P<0.05. We 
used SPSS 21.0 (IBM, Chicago, IL) to perform 
the statistical analysis. In addition, another 
associated data was calculated and plotted 
using GraphPad Prism 5 (Graph Pad, San Diego, 
CA).

Table 1. Baseline characteristics of included patients
EVB patients (11) Non-EVB patients (244) P value

Age 53.09±9.36 53.59±10.27 P>0.05
Gender (male) 9 190 P>0.05
PVT 7 66 P=0.009
Splenectomy 4 64 P>0.05
APTT 34.21±8.16 36.05±9.3 P>0.05
PT 13.77±1.5 13.76±1.76 P>0.05
PLT 149.55±103.62 113.14±92.31 P>0.05
Albumin 36.55±4.86 36.26±4.96 P>0.05
TBil 24.82±13.74 19.3±12.63 P>0.05
D-dimer 2667.45±2029.25 1339.75±1874.93 P=0.023
Ascites
    Mild 3 232 P<0.001
    Moderate 6 9
    Severe 2 3
Child-Pugh 6.73±1.42 6.2±1.28 P>0.05
EVB: esophageal variceal bleeding; PVT: portal vein thrombosis.

Experimental protocol was app- 
roved by the Ethics Committee  
of the First Affiliated Hospital, 
College of Medicine, Zhejiang 
University.

Endoscopic band ligation

All band ligations were strict 
accordance with the relevant 
operations and specification dr- 
awn up by The Chinese society for 
digestive endoscopy in 2000. We 
used Olympus XQ240, 260 elec-
tronic gastroscope and six-band 
device, seven-band device by 
Wilson-Cook Corporation. Each of 
esophageal varices was choose 
segmented band ligation from 
bottom to top.

Data abstraction
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Results

Baseline characteristics

The baseline characteristics were shown in 
Table 1. The mean age of the enrolled patients 
was 53.57 years old (53.57±10.22). Among 
them, man occupied 78.04% (199/255), while 
woman was 21.96% (56/255). Finally, 11 
patients had EVB including 1 patient died and 
244 had non-EVB. The hematological parame-
ters were also listed in Table 1. 

Univariate analysis between EVB and non-EVB 
patients

We found that EVB patients had higher PVT 
diagnosed rate than non-EVB patients (63.64% 
vs. 27.05%, P=0.009) (Figure 1A). Other results 
were listed in Table 1. In addition, EVB patients 
had higher D-dimer (P=0.023) and higher radio 
of moderate and severe ascites (P<0.001) than 

non-EVB patients. Mild ascites had 1.96% 
(3/153) EVB, moderate ascites had 6.82% 
(6/70) EVB and severe ascites had 14.29% 
(2/14) EVB. There were statistical differences 
between each of them (P=0.034) (Figure 1B). 

In our study, Child-Pugh classification did not 
affect the EVB (P>0.05). We then divided Child-
Pugh classification into grade A, grade B and 
grade C. Child A had 3.57% (6/168) EVB, Child 
B had 5.95% (5/84) EVB, while Child C had no 
EVB (0/3) (Figure 2A). There were also no sta-
tistical differences between each of them 
(P>0.05). Child A and B had no differences, 
either (P>0.05). 

Moreover, we found that PVT was obviously 
related to splenectomy (coefficient =2.629, P 
<0.001). There was no difference of EVB rate 
between splenectomy (5.88%) and no splenec-
tomy (3.74%) patients (P>0.05) (Figure 2B).

Figure 1. A. EVB patients had higher PVT diagnosed rate than non-EVB patients (63.64% vs. 27.05%, P=0.009); B. 
There were statistical differences among mild ascites, moderate ascites, severe ascites. Along with the increase of 
ascites, the increase of bleeding risk (P=0.034).

Figure 2. A. Child-Pugh classification did not affect the EVB (P>0.05); B. There was no difference of EVB rate be-
tween splenectomy (5.88%) and no splenectomy (3.74%) patients (P>0.05). 
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Multivariate analysis between EVB and non-
EVB patients

On multivariate analysis, we still found PVT 
obviously affected incidence rate of EVB (coef-
ficient =1.449, P=0.026) (Table 2). It indicated 
that PVT still is an important influence for EVB 
after EVL. In addition, ascites was another fac-
tor affecting EVB (coefficient =-1.029, P 
=0.027) (Table 2). The more severe ascites, the 
higher incidence of EVB.

Discussion 

EVL is one of the therapeutic options proposed 
for patients with esophageal varices at high 
risk of bleeding or rebleeding. Various factors 
may influence the curative effect of EVL. In our 
study, we found PVT and ascites can improve 
the hemorrhage after EVL. Moreover, there was 
positive correlation between PVT and 
splenectomy. 

We know that liver cirrhosis is often accompa-
nied by hypersplenism, which results in the 
decrease of akaryocyte, leukocyte and platelet. 
Splenectomy is one of the treatment means for 
portal hypertension of liver cirrhosis. The 
reported incidence of PVT subsequent to sple-
nectomy differs markedly, ranging from 0.36% 
[9] to 80% [10], while it was 69.12% in our 
study. The detailed mechanism for the forma-
tion of PVT after splenectomy remained unclear. 
It is hypothesized to be associated with local 
hypercoagulability occurring in the portal vein 
system after surgery, which may be attributed 
to soaring count and augmented aggregation 
competence of platelets post-surgery [11]. In 
addition, local hemodynamic changes of portal 
vein and operative, which may lead to serious 
damage of vascular endothelial cells and trig-
ger the coagulation system may be other impor-
tant reasons for the formation of PVT [12, 13]. 
Zhang et al reported that early prophylactic 
anticoagulation may reduce the incidence of 
PVT following splenectomy [14].

Incidence of PVT in our study was 28.63% and 
PVT was higher in EVB patients after EVL. 
Further increase of portal vein by PVT may 
improve the risk of bleeding after EVL. In addi-
tion, local hypercoagulability may also aggra-
vate the esophageal and gastric varices. Qi et 
al reported a systemic review mentioned that 
the presence of PVT should be positively asso-
ciated with the risk of portal hypertension-relat-
ed bleeding in liver cirrhosis, while there was no 
coincident result [15]. Dell’Era et al. reported 
that PVT per se appeared to be the cause of a 
longer time to achieve eradication of varices 
but, once eradication was achieved, it did not 
influence their recurrence [7]. Lee et al. found 
that ascites and PVT were no significant influ-
ence on recurrent hemorrhage in cirrhotic 
patients [16]. The pathogenesis of PVT includes 
both “systemic factors” including coagulation 
abnormalities or presence of antiphospholipid 
antibodies [17] and “local factors”, as peri-por-
tal lymphangitis and fibrosis that lead to altera-
tion of liver cytoarchitecture with consequent 
flow reduction and endothelial activation [18-
20]. Leonardi F et al. indicated that the use of 
anticoagulants both as treatment or prophylax-
is is safe, reduces the rate of PVT and decom-
pensation, and improves survival [21].

In our study, ascites was positively related to 
EVB, while there was no difference of Child-
Pugh classification. Therefore, the severity of 
ascites may be resulted from PVT to affect EVB 
subsequent to EVL. Moreover, abdominal bac-
terial infection may be the reason of ascites 
and reducing the rebleeding after EVL. Yang et 
al. reported that bacterial infection and end-
stage liver cirrhosis (Child C) were the indepen-
dent risk factors for early bleeding after EVL 
[22].

Given the retrospective nature of this study, 
some limitations should be taken into account 
although we got some significant results. First, 
inclusion bias cannot be excluded such as the 
severity difference of esophageal varices (EV). 
Different classification of EV would influence 
the prognosis of treatment. In addition, 
although CT liver angiography was sensitive to 
PVT, for small thrombus, there was the possibil-
ity of misdiagnosis. Patients understanding of 
the hospital would also change the selection of 
therapeutic schedule. Second, the low number 
of patients included may not provide enough 

Table 2. Multivariate analysis between EVB 
and non-EVB patients
Variable β S.E. Wald χ2 P OR 
PVT 1.449 0.652 4.941 0.026 4.261
Ascites -1.029 0.465 4.894 0.027 0.357
PVT: portal vein thrombosis.
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evidence to our results. And we selected 
14-day follow-up as observation time due to 
hospital stays. We were not explicit whether 
20-day, 30-day or longer time would appear 
events of EVB. 

In conclusion, portal vein thrombosis and asci-
tes per se appeared to be the cause of EVB 
subsequent to EVL. The dreadful adverse event 
of bleeding from early band detachment was 
sporadic. Since patients with cirrhosis with PVT 
or ascites, anticoagulation or treatments refer 
to ascites needed to conduct in order to reduce 
the incidence of EVB after EVL. Finally, we need 
more multi-center perspective studies to sup-
port our results. 

Acknowledgements

Informed consent was obtained from all 
patients for being included in the study.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Chaohui Yu, Depart- 
ment of Gastroenterology, The First Affiliated Hos- 
pital, College of Medicine, Zhejiang University, 79 
Qingchun Road, Hangzhou 310003, China. Tel: +86-
571-87236532; E-mail: luhaha213@163.com

References

[1] Management of liver cirrhosis. Lancet 2014; 
383: 1694.

[2] D’Amico G, De Franchis R; Cooperative Study 
Group. Upper digestive bleeding in cirrhosis. 
Post-therapeutic outcome and prognostic indi-
cators. Hepatology 2003; 38: 599-612.

[3] de Franchis R. Evolving consensus in portal 
hypertension. Report of the Baveno IV consen-
sus workshop on methodology of diagnosis 
and therapy in portal hypertension. J Hepatol 
2005; 43: 167-76.

[4] de Franchis R; Baveno V Faculty. Revising con-
sensus in portal hypertension: report of the 
Baveno V consensus workshop on methodolo-
gy of diagnosis and therapy in portal hyperten-
sion. J Hepatol 2010; 53: 762-8.

[5] Lay CS, Tsai YT, Teg CY, Shyu WS, Guo WS, Wu 
KL, Lo KJ. Endoscopic variceal ligation in pro-
phylaxis of first variceal bleeding in cirrhotic 
patients with high-risk esophageal varices. 
Hepatology 1997; 25: 1346-50.

[6] Lo GH, Lai KH, Cheng JS, Lin CK, Hsu PI, Chi-
ang HT. Prophylactic banding ligation of high-

risk esophageal varices in patients with cirrho-
sis: a prospective, randomized trial. J Hepatol 
1999; 31: 451-6.

[7] Dell’Era A, Iannuzzi F, Fabris FM, Fontana P, 
Reati R, Grillo P, Aghemo A, de Franchis R, 
Primignani M. Impact of portal vein thrombosis 
on the efficacy of endoscopic variceal band li-
gation. Dig Liver Dis 2014; 46: 152-6.

[8] Curtin F, Schulz P. Multiple correlations and 
Bonferroni’s correction. Biol Psychiatry 1998; 
44: 775-7.

[9] Delaitre B, Champault G, Barrat C, Gossot D, 
Bresler L, Meyer C, Collet D, Samama G. Lapa-
roscopic splenectomy for hematologic diseas-
es. Study of 275 cases. French Society of Lap-
aroscopic Surgery. Ann Chir 2000; 125: 522-9.

[10] Romano F, Caprotti R, Conti M, Piacentini MG, 
Uggeri F, Motta V, Pogliani EM, Uggeri F. Throm-
bosis of the splenoportal axis after splenecto-
my. Langenbecks Arch Surg 2006; 391: 483-8.

[11] Francoz C, Valla D, Durand F. Portal vein throm-
bosis, cirrhosis, and liver transplantation. J 
Hepatol 2012; 57: 203-12.

[12] Ikeda M, Sekimoto M, Takiguchi S, Kubota M, 
Ikenaga M, Yamamoto H, Fujiwara Y, Ohue M, 
Yasuda T, Imamura H, Tatsuta M, Yano M, Furu-
kawa H, Monden M. High incidence of throm-
bosis of the portal venous system after laparo-
scopic splenectomy: a prospective study with 
contrast-enhanced CT scan. Ann Surg 2005; 
241: 208-16.

[13] Stamou KM, Toutouzas KG, Kekis PB, Nakos S, 
Gafou A, Manouras A, Krespis E, Katsaragakis 
S, Bramis J. Prospective study of the incidence 
and risk factors of postsplenectomy thrombo-
sis of the portal, mesenteric, and splenic veins. 
Arch Surg 2006; 141: 663-9.

[14] Zhang N, Yao Y, Xue W, Wu S. Early prophylactic 
anticoagulation for portal vein system throm-
bosis after splenectomy: a systematic review 
and meta-analysis. Biomed Rep 2016; 5: 483-
90.

[15] Qi X, Su C, Ren W, Yang M, Jia J, Dai J, Xu W, 
Guo X. Association between portal vein throm-
bosis and risk of bleeding in liver cirrhosis: a 
systematic review of the literature. Clin Res 
Hepatol Gastroenterol 2015; 39: 683-91.

[16] Lee SW, Lee TY, Chang CS. Independent fac-
tors associated with recurrent bleeding in cir-
rhotic patients with esophageal variceal hem-
orrhage. Dig Dis Sci 2009; 54: 1128-34.

[17] Violi F, Ferro D, Basili S, D’Angelo A, Mazzola G, 
Quintarelli C, Cordova C. Relation between lu-
pus anticoagulant and splanchnic venous 
thrombosis in cirrhosis of the liver. BMJ 1994; 
309: 239-40.

[18] Hoekstra J, Janssen HL. Vascular liver disor-
ders (II): portal vein thrombosis. Neth J Med 
2009; 67: 46-53.

mailto:luhaha213@163.com


PVT aggravate EVB after EVL

921 Int J Clin Exp Med 2018;11(2):916-921

[19] Wang JT, Zhao HY, Liu YL. Portal vein thrombo-
sis. Hepatobiliary Pancreat Dis Int 2005; 4: 
515-8.

[20] Zocco MA, Di Stasio E, De Cristofaro R, Novi M, 
Ainora ME, Ponziani F, Riccardi L, Lancellotti S, 
Santoliquido A, Flore R, Pompili M, Rapaccini 
GL, Tondi P, Gasbarrini GB, Landolfi R, Gasbarr-
ini A. Thrombotic risk factors in patients with 
liver cirrhosis: correlation with MELD scoring 
system and portal vein thrombosis develop-
ment. J Hepatol 2009; 51: 682-9.

[21] Leonardi F, Maria N, Villa E. Anticoagulation in 
cirrhosis: a new paradigm? Clin Mol Hepatol 
2017; 23: 13-21.

[22] Yang MT, Chen HS, Lee HC, Lin CL. Risk factors 
and survival of early bleeding after esophageal 
variceal ligation. Hepatogastroenterology 20 
07; 54: 1705-9.


