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Abstract

Portal vein thrombosis in patients with liver cirrhosis may be due neoplastic growth invading portal 
vein or due to non-neoplastic causes. The indications for treating PVT in cirrhotic individuals are diffi  cult 
to be established but at least are of great benefi t in acute PVT. Investigating the cause of portal vein 
thrombosis in cirrhotic patient prepared for splenectomy including virology and immune markers, AFP, 
triphasic CT. Factor V Leiden mutation and prothrombin gene 20210. The case showed non-neoplastic 
portal vein thrombosis due to portal pyemia with underlying prothrombin gene 20210 polymorphism. The 
early initiation of anticoagulation after the diagnosis of acute PVT may be the only predictive factor for 
complete PV recanalization with preservation of liver function.
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Abbreviations

APC: Activated Protein C; Anti d DNA: Anti double Stranded 

DNA; AFP: Alfafetoprotein; ANA: Anti-Nuclear Antibodies; 

AMA: Anti Mitochondrial Antibodies; AT: Antithrombin III; CT: 

Computed Tomography; EVL: Esophageal Varices Banding; INR: 

International Normalized Ratio, LMWH: Low Molecular Weight 

Heparin; PVT: Portal Vein Thrombosis; TM: Thrombomodulin.

Introduction

Portal vein thrombosis (PVT) in patients with liver cirrhosis 

may be due to neoplastic growth invading portal vein or non-

neoplastic causes that may include local causes as cirrhosis, 

hepatobiliary malignancy, portal pyemia, infl ammatory 

diseases as pancreatitis, cholecystitis, cholangitis, appendicitis, 

ulcerative colitis or diverticulitis. Systemic causes as factor 

V Leiden mutation, prothrombin gene 20210 mutation, 

myeloproliferative disorders, hyperhomocysteinemia, 

antiphospholipid syndrome, recent use of contraceptive pills 

or early months of gestation [1].

It appears that prevalence increases with progression of 

liver disease being 1% in patients with compensated cirrhosis 

up to 25% in patients with urgent need for liver transplantation 

[2].

PVT has been associated with increased risk of hepatic 
decompensation, worse outcome including post-liver 
transplantation outcome. Predisposing factors for PVT are 
reduced blood fl ow velocity [3], severity of thrombocytopenia 
which refl ects the severity of portal hypertension, previous 
variceal hemorrhage, post-splenectomy and endoscopic 
treatment of esophageal varices which may be complicated by 
thrombosis [4]. 

Cirrhotic coagulopathy

Cirrhosis can be associated with a hypercoagulable 
state despite the events that favor bleeding tendency and 
thrombocytopenia due to portal hypertension. Normally 
coagulation process is regulated through inhibition of thrombin 
generation via factors V and VIII inactivation mediated by 
activated protein C (APC) together with thrombomodulin (TM), 
protein S and negatively charged phospholipids. In cirrhosis, 
there is impaired production of coagulation factors except 
endothelium derived factor VIII, low levels of hepatic-derived 
protein C, S which augment thrombin production that converts 
fi brinogen to fi brin clot. Fibrinogen is often preserved or only 
mildly decreased in cirrhosis [5,6]. 

Also the decreased plasma levels of plasminogen and 
increased levels of plasminogen activator inhibitor may add to 
the procoagulant imbalance found in cirrhosis [7].
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The clinical sequel of PVT include variceal bleeding or 
inability to control it, intestinal infarction when thrombosis 
extends to the superior mesenteric vein, PVT is a well-known 
risk factor of early mortality after liver transplantation and 
can also contraindicate liver transplantation in cases where 
thrombosis extends to the splenic or inferior mesenteric veins.

The aim of anticoagulation is recanalization of portal vein, 
complete recanalization occurred in up to 45% of patients while 
partial PV recanalization is observed in up to 35% of cases [5] 
which are similar to that occurred in noncirrhotic patients [8].

The indications for treating PVT in cirrhotic individuals are 
diffi cult to be established but at least are of great benefi t in 
acute PVT with extension to the superior mesenteric vein, or 
PVT in cirrhotic individuals with a documented prothrombotic 
disorder.

The early initiation of anticoagulation within 14 days after 
the diagnosis of acute PVT may be the only predictive factor for 
complete PV recanalization [9].

In situation where cirrhotic patients develop PVT with 
preexisting bleeding esophageal varices; Amitrano et al noted 
no benefi t in terms of variceal re-bleeding but a surprising 
improvement in survival in the treated group [10].

Clinically, patients may develop abdominal pain (22%) 
resistant to conventional analgesics especially when acute or 
extending to the mesenteric veins to cause intestinal ischemia, 
45% is asymptomatic and 30% may present with upper 
gastrointestinal tract bleeding.

Choice of anticoagulants in cirrhotic patients with PVT

Choice of anticoagulants is diffi cult in cirrhotic patients 
due to problems in monitoring and the existing coagulopathy.
Vitamin K antagonists have a rate of complete PV recanalization 
in cirrhotics between 40% and 45% after a mean duration 
8.1 months of anticoagulation therapy [11]. The problem 
encountered is monitoring INR value which is altered in 
cirrhosis [5].

Low molecular weight heparin (LMWH) as enoxaparin 
has also been used to treat PVT in cirrhotic individuals, with 
complete PV recanalization in 33% after 6 months of treatment 
and in 75% of the cases when therapy was extended to another 
6 months (median 6.5 months) [12]. 

The problems encountered are diffi cult dose calculation 
due to increased volume of distribution because of ascites 
and edema [13] and monitoring of anti-Xa cannot be used 
to guide therapy as it is dependent on antithrombin-III (AT) 
level, which is decreased in cirrhotic patients [13], also renal 
function is often impaired in cirrhotic patients and as LMWH 
is eliminated by the kidneys, their half-life will be increased.

The use of direct thrombin inhibitors as Dabigatran is 
an interesting subject; the potential advantage is that their 
mechanism of action is independent of AT. The rates of 
intracranial bleeding were signifi cantly lower than in warfarin, 
but signifi cantly higher with regard to gastrointestinal bleed 

[14] and the lack of an antidote , however a promising agent 
such as Andexanet Alfa is currently being evaluated in two 
randomized, double-blind, placebo-controlled Phase 3 studies. 

The optimal duration of anticoagulation therapy was not 
determined but partial response to anticoagulation at 6 months 
of therapy can get benefi t from prolonged therapy up to 12 
months [15], continuation of anticoagulation after 12 months 
in nonresponders was associated with a decreased risk of 
thrombosis progression [16].

As regards complications under anticoagulation therapy 
in cirrhotic patients; A platelet count <50,000 was the only 
factor more frequently associated with bleeding. It was shown 
that bleeding secondary to portal hypertension was more 
frequent in cirrhotic individuals with PVT without previous 
anticoagulation therapy [16]. 

It is preferable to screen for varices before starting 
anticoagulation. Patients with previous variceal bleeding, 
grade II or more esophageal varices with mucosal risky signs 
should be treated by esophageal varices banding (EVL) before 
anticoagulation together with nonselective beta-blockers. 
Anticoagulation therapy then will be initiated within 15 days 
after the procedure, some authors prefer to postpone the 
initiation of anticoagulation till eradication of esophageal 
varices to avoid post EVL bleeding but this will affect the rate 
of portal vein recanalization.

Case Report

46 year old female patient presented for medical evaluation 
before splenectomy due to pancytopenia. The family history 
was noncontributory, specifi cally for bowel disease or bowel 
cancer, and negative for any history of bleeding or clotting 
disorders.

On physical examination, the patient was afebrile with 
normal blood pressure 110/60 mmHg; heart rate 68 b/min, 
Specifi c examination fi ndings was unrevealing except for 
palpable spleen. She did not demonstrate signs of anaemia 
or parenchymatous liver cell failure as jaundice, astrexis, 
ascites or lower limb oedema. Laboratory studies included 
complete blood count; WBCs 2300 cell/ul, platelets 34000/ul, 
prothrombin concentration 42%, INR 1.9. Virology as HBsAg, 
HBcAb, and HCV Ab were negative. Markers of immune liver 
diseases as ANA, anti dDNA, AMA were negative, hemoglobin 
electrophoresis was normal, ferritin, serum cupper and 
ceruloplasmin was normal. The patient was positive for 
antibilharzial antibodies and circulating bilharzial antigen. AFP 
was 5.6ug/dl, Bone marrow aspiration showed normal blood 
elements indicating peripheral destruction. Reticulocytic count 
was normal. Abdominal ultrasonography revealed cirrhotic 
liver with complete portal vein thrombosis, no focal lesions 
and splenomegally as shown (Figures 1,2).  

Triphasic CT was performed and revealed complete PVT 
with intact mesenteric circulation and no hepatic focal lesion. 
At the time of examination, the patient was asymptomatic 
without abdominal pain, however the patient mentioned that 
she developed 6 months ago an attack of severe periumblical 
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abdominal pain 1 week after the development of thrombosed 
internal piles which lasted for 2 weeks but not investigated. 
Factor V Leiden and prothrombin gene 20210 were performed 
and the patient was positive for prothrombin gene 20210 
polymorphism. 

The diagnosis suggested is portal vein thrombosis induced 
by portal pyemia due to infected and thrombosed internal piles 
augmented by the thrombotic tendency due to positivity of 
prothrombin gene 20210. 

Liver biopsy and the intention to treat by oral 
anticoagulation were deferred due to severe thrombocytopenia 
and INR prolongation. Upper GIT endoscopy was performed 
and revealed grade II-III esophageal varices which were 
banded in 2 sessions. 2 months later, the patient developed 
decompensation with ascites that responded will to torsamide 
10 mg and spironolactone 100mg. the patient now on liver 
support and is preparing for liver transplantation.

Discussion

The false fi xed belief that prolonged prothrombin time may 
enhance the tendency of bleeding in cirrhosis is now changing, 
complex and multifactorial processes make this hemostatic 

dysequilibrium; both bleeding and coagulation tendency can 
occur in liver cirrhosis. Parenchymatous decompensation, 
severity of portal hypertension, sepsis and renal impairment 
increase the risk for bleeding [17]. 

The low protein C and S, the increase in the endothelium 
derived factors as factor VIII and von Willebrand factor (vWf) 
together with the sluggish portal blood fl ow in cirrhosis may 
enhance clotting [18].

A Platelet count more than 50,000/m in liver cirrhosis is 
adequate for a normal hemostasis as the high level of VWF can 
replace the platelet defect for thrombin generation [19]. 

Among the most common hereditary causes of venous 
thrombosis are Factor V Leiden (FVL) G1691A, prothrombin 
gene G20210A [20]. The gene that codes the Factor V Leiden 
protein is (F5) and is due to a mutation in exon 10 as a missense 
substitution of base A to base G, and this will change the 
protein’s amino acid from arginine to glutamine, the mutation 
prevents effi cient inactivation of factor V [20].

Prothrombin gene mutation is caused by G→A transition at 
nucleotide 20210 leading to elevation of plasma prothrombin 
levels [21].

Portal vein thrombosis is a quite uncommon situation and 
is associated with liver cirrhosis or prothrombotic disorder. 
Patients with acute PVT may present clinically acute abdominal 
pain unresolved with conventional analgesics, acute ascites or 
life threatening mesenteric ischemia with nausea and vomiting 
[22].

If hypercoagulable states are documented, then and 
patients are subjected to a long-term anticoagulation with the 
goal of complete recanalization of the portal vein otherwise, 
anticoagulation should be stopped within 3–6 months.

In conclusion, Portal vein thrombosis represents a life 
threatening clinical problem and should be treated urgently 
depending on its onset, associated vascular and parenchymatous 
complications.
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