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Abstract. Portal vein thrombosis (PVT) is a frequent 
complication in cirrhotic patients, but it may also exist as a 
basic vascular condition even without any liver damage. Local 
and systemic factors play a significant role in the pathogenesis 
of PVT; yet, in practice, more than one factor may be identified. 
PVT can be considered a result of liver fibrosis and hepatic 
insufficiency. The JAK2 mutation has been accepted as a factor 
producing PVT. In general, the anticoagulants are recom‑
mended but this therapy should be used carefully in treating 
patients that associate coagulopathy or thrombocytopenia and 
esophageal varices. Acute PVT without bowel infarction has a 
good prognosis. In liver cirrhosis, the mortality due to hemor‑
rhage is higher than in chronic PVT. Therefore, for the patients 
with PVT, the survival rate is decreased by 55% in two years, 
due to hepatic insufficiency. Regarding the treatment, LMWH 
(low molecular weight heparine) is the most utilized in 
patients with cirrhosis, non‑malignancies, infections, or those 
who are awaiting a liver transplant. DOACs (direct‑acting 

oral anticoagulants) may be used in the rest of the medical 
conditions, being safe and equal to LMWH.
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1. Introduction

Portal vein thrombosis (PVT) is a restriction or obstruction 
of the portal vein by a blood clot. Occlusion of the portal 
vein is a rare condition including the extra‑hepatic segment 
and/or its subdivisions that appear simultaneously with mesen‑
teric and/or splenic vein thrombosis (1). PVT often happens 
with liver cirrhosis but it can also be the result of another 
disorder, such as inherited thrombocytopenia, malignan‑
cies, abdominal infections, or bowel diseases (2). Physical 
examination, laboratory tests, and Eco‑Doppler are useful to 
establish a rapid diagnosis and early treatment. Since PVT is 
a secondary disease, the guidelines adapt its treatment and 
duration to the underlying disease. The most studied were low 
molecular weight heparin (LMWH) and vitamin K antagonist. 
Although permeability occurs less frequently, anticoagula‑
tion may be used for several reasons: Anticoagulants are safe 
and advantageous, reduce the long‑term complications of 
portal hypertension, and reduce or even eliminate thrombus. 
Direct‑acting oral anticoagulants (DOACs) have not yet 
been studied and are recommended only in well‑selected 
cases. In this review, we discussed risk factors, clinical cases, 
diagnostic methods, and currently most commonly used 
therapy tailored to the patient's profile, complications, and 
prognosis (3). Clinical consequences of PVT are constantly 
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fluctuating, reliant on the dimension, extent, and measure of 
the thrombotic occlusion; and the parameters influence the 
clinical presentation, comorbidities, the appropriate treatment, 
complications, and prognosis (4).

2. Epidemiology

Portal vein thrombosis is a rare illness with a global incidence 
of 0.05‑0.5% in post‑mortem studies. The incidence differs, 
depending on the group of patients included (global popula‑
tion vs. patients with liver cirrhosis) and on the approach 
used to identify PVT condition (5). In liver cirrhotic patients 
that associate PVT, the incidence oscillates from 5 to 18% 
involving cases listed for liver transplant with an advanced 
degree of liver disease. Extra‑hepatic PVT is valued to be 
around 5‑10% of all cases of portal hypertension. Specifically, 
PVT frequency is higher for hepatic cirrhosis Child B/C and 
is also associated with hepatocellular carcinoma  (HCC), 
resulting in 1% of cases with a compensated disease, being 
elevated to 8‑25% in transplant cases and higher, i.e., 40% in 
cases with diagnosis of HCC (6). In patients with advanced 
cirrhosis, non‑alcoholic steatohepatitis  (NASH) can be 
a distinct component of considerable thrombotic events, 
such as PVT (7‑9). The prevalence varies depending on the 
diagnostic procedure: In angiography or surgical cases it is 
between 0.6 and 16%, and in echography, it is 10‑25% (10). 
In a study conducted on 1,234 patients with hepatic cirrhosis 
Child A or B, the overall incidence registered for PVT was: 
4.6% in 1 year, 8.2% in 3 years, and 10.7% in 5 years. In 2016 
in an Italian prospective study PRO‑LIVER, realized on 753 
cirrhotic patients the rate of ultrasound‑detected PVT was 17% 
in cirrhosis, even though 43% of cases were subclinical. Since 
a higher number of abdominal imaging occurs in emergency 
rooms, the incidence of PVT has increased (11). 

3. Pathophysiology, risk factors, and genetic considerations

The imbalance between procoagulant and anticoagulant 
factors induces hypercoagulability, which is responsible 
for venous thrombus formation. In profound venous throm‑
bosis, the Virchow Triad can be applied: Venous stasis, 
endothelial dysfunction, and hypercoagulability status (12). 
(Tables I and II).

The following list of diseases has higher risks of devel‑
oping PVT: Hepatocellular carcinoma (relative risk 124) (18), 
cholangiocarcinoma (relative risk  77), advanced hepatic 
cirrhosis (relative risk 15) (19), myeloproliferative disorders 
(relative risk  27)  (13,20). In advanced hepatic cirrhosis 
(Child B/C) the risk of developing PVT is high; either way, it is 
difficult to determine whether PVT worsens hepatic cirrhosis 
or advanced hepatic cirrhosis leads to PVT (21).

In the last years, it has been shown that patients with 
cirrhosis are susceptible to thrombus formation, even though 
anticoagulation and pro‑coagulation factors are low. It has 
also been shown that low levels of protein C, protein S, and 
anti‑thrombin III, as well as increased VIII endothelial factor 
and Virchow's triad can lead to a PVT condition that can 
complicate surgical procedures and liver transplantation on 
patients with hepatic cirrhosis Child B/C and elevated MELD 
Score (Model for End‑Stage Liver Disease) (22).

The Factor  V Leiden (FVL) G1691A and G20210A 
prothrombin mutations are considerably associated with PVT 
whether or not liver cirrhosis is present. Recently, the C677T 
mutation of methylenetetrahydrofolate reductase seems to be 
more common in association with prothrombotic disorders 
(such as PVT or Budd‑Chiari syndrome), but in comparison with 
inherited thrombophilia is associated with a smaller incidence. 
In comparison with FVL, G20210A mutation is a moderate risk 
factor for venous obstruction (OR =2.8), due to higher produc‑
tion of mRNA, which increases prothrombin amount, resulting 
in a thromboembolic condition (23).

Previous findings have shown that FVL G1691A, prothrombin 
G20210A mutation, and methylenetetrahydrofolate reductase 
(MTHFR) C677T are correlated with PVT in cirrhotic patients 
(increase progressively with Child‑Pugh score) (24).

In an Italian study performed on non‑malignant cirrhotic 
patients with acute PVT, the prevalence of both C677T 
mutation of MTHRF and prothrombin G20210A mutation 
was notably higher, due to a moderate level of hyperhomocys‑
teinemia (a prothrombotic risk factor) resulting from C677T 
mutation of MTHFR activity (1).

Antiphospholipid antibodies (APA) are associated with a 
higher risk of developing PVT in patients with cirrhosis and 
BCS. The prevalence in control studies is valued at approxi‑
mately 5‑15%, but it is necessary to perform larger studies in this 
consideration because it is unknown if the hypercoagulability 
is connected to a synthetic malfunction or there is another 
genetic component or both.

Martinelli et al (25) mentioned increased factor VIII levels 
in cirrhotic patients with acute PVT, but substantial levels are 
observed in patients with thrombophilic conditions, but there 
are insufficient reports (3).

Myeloproliferative neoplasms (MPNs) such as polycy‑
themia vera, essential thrombocythemia, and myelofibrosis, 
are associated with PVT, in the lack of malignancy of liver 
cirrhosis, and could be the first manifestation of disease. The 
detection of JAK2V16F (JAK‑2, Janus kinase 2) mutation as 
a screening criterion of MPNs means a thrombotic condition 
should be considered (4).

Mutations of the gene codification for calreticulin (CALR) 
have been determined in >80% of patients with primary myelo‑
fibrosis and >65% of those with essential thrombocythemia 
with deprivation of the JAK2 mutation. Turon et al (26) estab‑
lished that CALR mutation may be identified in 3 of 4 patients 
of MPNs with PVT who had missed JAK2 mutation (1,5).

Paroxysmal nocturnal hemoglobinuria (PNH) has been 
found in BCS patients (9‑19%) but it is also seen in patients 
with PVT (2%). For diagnosis, it is necessary to determine 
CD55 and CD59 inadequate clones using flow cytometry. 
Antiphospholipid syndrome, pregnancy, and hormonal 
therapy are risk factors for PVT, however, other simultaneous 
etiological components should be identified. Bacteroides 
fragilis has been cited in patients with bacteremia, probably in 
consequence of anticardiolipin antibodies (4,7).

Thus, a hematological screening especially for myelopro‑
liferative neoplasms, inherited thrombophilia, and paroxysmal 
nocturnal hemoglobinuria is useful, albeit they are rare 
conditions; they are related to thrombosis at uncommon areas, 
especially in lack of liver cirrhosis or malignancy and certain 
family history (5,11,27).
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There is one category of cirrhotic patients for which we can 
recommend laboratory tests for thrombophilia, those are the 
patients with stable hepatic cirrhosis who are developing PVT. 
It is shown that portal vein stasis leads to a decrease in portal 
vein velocity (<15 cm/sec). Endothelial dysfunction is prone to 
infections that can decompensate the hepatic disorder and can 
produce PVT. PVT complications can be multiple but one of 
the most frequent are: Collateral circulation (2 weeks after the 
acute thrombosis), portal hypertension, variceal hemorrhage, 
ascites, and splenomegaly. Mesenteric infarction can be an 
acute form of presentation of PVT (28).

4. Clinical presentation

PVT depends on the primary disorder, and it is essential to 
establish whether it is associated with cirrhosis, non‑malignant, 
malignant (abdominal solid tumors, lymphoma), or connected 
to thrombophilia, abdominal infections, sepsis because this 
guides the therapeutic approach. Clinical forms always depend 
on thrombus location, the degree of portal occlusion, and exten‑
sion to the superior mesenteric vein, splenic vein, or both (29).

There are two categories of PVT presentation: Acute and 
chronic; even so, in practice, it may be difficult to discern 
between the types only from a physical examination. The 
usual presentation of acute PVT is symptomatic, including 
abdominal pain, nausea, and fever. Extension of mesenteric 
venous thrombosis associated with bowel ischemia may 
produce severe symptoms such as vomiting, diarrhea, rectal 
bleeding, and splenomegaly and in some cases even sepsis. 
If the occlusion is not promptly remediated, enteric perfora‑
tion, peritonitis, shock, and multi‑organ failure (MODS) may 
occur (30). Ascites is uncommon, it may be present before the 
progression of collateral circulation; while the majority of 
patients manifest splenomegaly. Without early treatment and 
management, mesenteric infarct may be the worst complica‑
tion causing death (mortality at 6 weeks is 30% for cirrhotic 
patients) (31). 

In a prospective study, Plessier et al  (30) found that in 
non‑cirrhotic cases, PVT was symptomatic, therefore 90% 
of patients exhibit abdominal pain, 53% of whom had a 
fever and more than 80% had high levels of CRP (C reactive 
protein) (30,32).

Table I. Systemic causes of portal vein thrombosis.

Items	 Results	 (Refs.)

Inherited thrombophilia	 Factor V Leiden mutation;	 (13)
	 Prothrombin gene (G20210) mutation;	
	 Protein C, S, and antithrombin III (AT III) deficiency;	
	 Hyperhomocysteinemia	
Acquired thrombophilia	 Myeloproliferative disorders (JAK2 mutation, essential thrombocythemia,	 (14,15)
	 polycythemia vera, myelofibrosis);	
	 Antiphospholipid antibody syndrome/lupus anticoagulant;	
	 Paroxysmal nocturnal hemoglobinuria.	

Table II. Localized causes of PVT. 

Liver cirrhosis (28% of PVT)	 Results	 (Refs.)

Malignancy (27‑44% of PVT)	 Hepatocellular carcinoma;	
	 Gastric and pancreatic adenocarcinoma;	
	 Cholangiocarcinoma;	
	 Lymphoma.	
Inflammatory conditions (10% of PVT)	 Appendicitis;	
	 Cholecystitis;	
	 Diverticulitis;	
	 Pancreatitis;	
	 Peptic ulcer perforation;	
	 Inflammatory bowel disease.	
Injury to the portal vein	 Abdominal surgery (cholecystectomy, splenectomy, 	
	 gastric bypass surgery, colectomy);	
	 Trauma, shunts, liver transplant.	
Abdominal infections	 Bacteriemia	 (10,16,17)

PVT, portal vein thrombosis. 
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In advanced cirrhosis, PVT is a frequent complication, being 
crucial to early diagnosis due to decompensated portal hyper‑
tension that produces variceal hemorrhages (approximately 30% 
of patients), affecting the pre‑ and post‑transplant condition (33).

Acute variceal bleeding is the most frequent clinical 
manifestation of PVT. Usually, bleeding is well‑tolerated and 
mortality is lower than in cirrhotic patients, perhaps as a result 
of liver preservation. Notably, 30‑40% of patients present 
gastric varices. In patients with cirrhosis it is more common 
to identify ectopic varices that appear in the duodenum, 
gallbladder bed, and the anorectal region; in these cases, portal 
hypertensive gastropathy is a rare condition (34).

Asymptomatic cases may appear due to spontaneous 
reabsorption of thrombus or it could be the manifestation of 
developed collateral circulation that leads to chronic PVT (35).

Portal vein thrombosis grading system (adapted after 36): 
Grade 1, <50% PV thrombosed with or without extension 
to Superior Mesenteric Vein (SMV); Grade  2, >50% PV 
thrombosed with or without extension to SMV; Grade  3, 
Complete thrombosis of PV and extension to proximal SMV; 
Grade 4, Complete thrombosis of PV and extension to proximal 
and distal SMV.

Classification PVT in cirrhosis (adapted after  36): 
i)  Localization of PVT: Only trunk, only branch, both 
of branches, trunk and branches; ii)  occlusion status: 
Occlusive/non‑occlusive; iii) clinical presentation, recent form 
(Doppler examinations: Hyper‑dense thrombus, PV dilatation), 
which can be asymptomatic/symptomatic, or chronic form 
(portal hypertension, collateral circulation) which can be 
asymptomatic/symptomatic (37).

Chronic PVT can be almost asymptomatic, excepting the 
appearance of varices, cutaneous collaterals, or ascites. It may 
be diagnosed when an ultrasound evaluation is performed 
for non‑related problems, or investigations of portal hyper‑
tension (thrombocytopenia, jaundice, variceal bleeding, or 
splenomegaly). Portal cavernoma is a vascular neo‑formation 
or an interconnection of collateral vessels bonding proximal 
and distal of the thrombus. Portal hypertension‑related 
complications are the most common clinical expression of 
chronic PVT or portal cavernoma (38).

The risk of acute renal injury and sepsis is higher for 
elderly patients with advanced portal hypertension, chronic 
PVT‑associated thrombocytopenia, and hypersplenism (4).

Another consequence of chronic PVT is bowel ischemia 
and portal biliopathy, which is defined as abnormalities of the 
extra, intra‑hepatic bile ducts (the left one being more common) 
and gallbladder walls in the cases with portal cavernoma. It is 
diagnosed in 80‑100% of cases, even though only a few are 
symptomatic, while 30% of these cases present jaundice, gall 
stone, cholangitis, and secondary biliary cirrhosis (39).

Zocco et al (40) studied the portal blood flow which can 
be slower (<15 cm/sec) and it is considered a high predictive 
factor to develop PVT (28). 

5. Diagnosis

Abdominal ultrasound is a reliable procedure with a high 
degree of sensitivity and specificity, with 60‑100% used to 
diagnose PVT. In acute PVT, ultrasound shows hyperechoic 
material in the PV with secondary dilatation.

Doppler ultrasound is required to recognize a recently 
formed thrombus which may be anechoic. Doppler imaging 
measures portal blood flow which may be slower or absent 
(<15 cm/sec). Portal cavernoma is suggestive of the chronic 
form of PVT, which commonly associates splenomegaly, 
splenic‑portal collaterals, and portosystemic shunts. Color 
Doppler is considered the gold standard for diagnosis, 
especially in patients with liver cirrhosis with portal 
hypertension who are candidates for liver transplantation (LT) 
(sensitivity 80‑100%) (41).

Endoscopic ultrasonography has higher sensitivity and 
specificity comparable to eco‑Doppler examination and it 
seems to be more precise than ultrasonography or CT scan 
in the estimation of portal invasion by abdominal tumors 
and even for better distinction between malignant, bland, or 
non‑occlusive thrombus (42).

CT (computed tomography) and MRI (magnetic reso‑
nance imaging) furnish auxiliary information such as the 
status of adjacent organs, the evidence of possible complica‑
tions (bowel infarction, bowel perforation), PVT etiology, 
vascular status, and hepatic disorders (HCC, liver abscess or 
other malignant tumors). On spin‑echo MRI, the thrombus 
emerges isointense or hyperintense (if recent) on T1‑weighted 
images and generally produces a more intense signal on T2 
images. Contrast‑enhanced MRI shows the flow direction and 
permeability of the portal venous system, being useful in the 
identification of the portal cavernoma (42,43).

In patients with chronic PVT, an upper gastrointestinal 
endoscopy may suggest esophageal varices in 20‑55% of 
cases, gastric varices in 40% of cases, and in limited patients, 
it may show the presence of antral‑duodenal varices. The 
screening of varices is required 2‑3 months after the acute 
PVT episode (42).

Patients with chronic PVT develop ectopic varices in the 
duodenum, anorectal region, and gallbladder bed. Magnetic 
resonance cholangiography is the most trusted technique used 
to assess portal biliopathy. In cases with no local cause identi‑
fied it is important to eliminate a primary systemic disorder. 
When imaging performed is not conclusive, all patients should 
have a JAK2 analysis, factor V Leiden, prothrombin gene 
mutation, paroxysmal nocturnal hemoglobinuria, and lactate 
dehydrogenase tested. In PVT patients with ascites, the liver 
function tests are slightly abnormal. Alkaline phosphatase 
and gamma‑glutamyl transpeptidase may be higher in portal 
biliopathy patients. Antiphospholipid syndrome and vasculitis 
analysis are also relevant (44). 

6. Differential diagnosis

For acute abdominal conditions such as appendicitis, 
cholecystitis, cholangitis, pancreatitis, liver abscess, abdom‑
inal surgery, or trauma CT/MRI may be used to detect and 
indicate the differentiating features of acute thrombus, local 
intra‑abdominal inflammatory condition, or both. There are 
several differences between cirrhosis and chronic PVT; in 
cirrhosis, we identify ascites, jaundice, hepatic encepha‑
lopathy, and liver functions are affected. Imaging in cirrhosis 
shows the irregular liver outline and also dilated portal vein, 
unlike the chronic form of PVT. Of note, for chronic PVT the 
conditions that liver cirrhosis presents do not apply (45). The 



EXPERIMENTAL AND THERAPEUTIC MEDICINE  22:  759,  2021 5

splenomegaly is mild in cirrhosis and aggressive in chronic 
PVT. CT scan shows a non‑enhancing filling defect in the 
background of the cirrhotic liver as differentiating features 
between PVT in cirrhosis and bland thrombosis. Due to 
malignant invasion, the CT scan shows filling defect with rim 
enhancement of vessel wall, interruption of the vessel wall, an 
expandable effect caused by the tumor mass, and the tumor 
itself (with or without cirrhotic liver) in PV invasion by HCC 
unlike PVT in cirrhosis. Other conditions that should be taken 
into consideration for the differential diagnosis are congenital 
hepatic fibrosis, Budd‑Chiari Syndrome, sarcoidosis, schis‑
tosomiasis, primary biliary cirrhosis, and granulomatous 
hepatitis (42,46).

7. Interventions

The treatment for portal vein thrombosis includes antico‑
agulation therapy, thrombolysis, thrombectomy, transjugular 
intrahepatic portosystemic shunt (TIPS). Current data suggest 
that anticoagulation is necessary, being the best therapeutic 
option in restoring vascular flow, aiming to prevent thrombus 
enlargement, prevent its reformation and also decrease the rate 
of complications (esophageal varices, mesenteric ischemia, or 
secondary peritonitis). Anticoagulation depends on the loca‑
tion of the obstruction, the extent of thrombosis, the degree of 
occlusion, the severity of the underlying disease and may also 
depend on the duration of the thrombotic episode (3).

Although there is no ideal anticoagulant, the use of 
LMWH is preferred. LMWH, such as enoxaparin, is associ‑
ated with reduced markers of bacterial translocation and 
inflammation (22); dalteparin has a subcutaneous administra‑
tion, is expensive and, in case of renal insufficiency the doses 
may be modified (contraindication at creatinine clearance 
<10 ml/min); vitamin K antagonists (VKA) such as Warfarin 
with oral administration INR  (2,3) should be carefully 
controlled; direct oral anticoagulants (DOACs) have to be 
avoided in renal dysfunction (contraindication at creatinine 
clearance <30 ml/min). However, none of the anticoagulants 
have been sufficiently investigated in different cases or 
cohorts. It seems to be a good therapeutic option in patients 
with secondary thrombocytopenia (induced by unfractionated 
heparin) (47). Indications for DOACs include, arrhythmias 
(14%), PVT (61%), Budd‑Chiari syndrome (14%), deep venous 
thrombosis (DVT) (5%) and others (5%) (48,49).

Concerning pharmacological methods, thrombolytic 
therapy is performed using urokinase or streptokinase with 
high success rates in non‑cirrhotic non‑malignant cases which 
develop symptomatic PVT, or for the patients in whom, despite 
the established antithrombotic treatment, the symptoms 
persist or worsen. As major bleeding is not to be neglected, 
this treatment should be reserved for severe, refractory forms. 
TIPS is indicated for patients with portal hypertension or for 
cirrhotic patients with variceal hemorrhage, prone to be trans‑
planted, or with refractory ascites. It has an increased success 
rate (>80%) in cirrhotic patients (approximately 500 cases 
in the literature) and non‑cirrhotic patients with complete 
portal vein obstruction. It should be considered early in the 
management of PVT (50).

Thrombectomy is not routinely recommended because 
it is accompanied by increased morbidity and mortality, 

but thrombus aspiration during TIPS has been successfully 
tried (42).

For cirrhotic patients who develop acute PVT, there are 
various recommendations of guidelines and it is specified 
that in this category several factors must be considered. Τhe 
guidelines (American Association for the Study of Liver 
Diseases) (12) recommend that anticoagulation needs to be 
adapted case by case (risk of variceal bleeding, thrombo‑
cytopenia). Anticoagulation is to be considered for at least 
6 months at a therapeutic dose with LMWH/VKA (European 
Association for the Study of Liver) (51), or indefinite antico‑
agulation for patients with complications (intestinal ischemia) 
or patients with superior mesenteric vein thrombosis and/or 
splenic vein (54). TIPS is performed when there is severe portal 
hypertension or if PVT does not respond to the LMWH or 
thrombolysis may be practiced if the patient develops a mesen‑
teric infarction (3).

In acute PVT in non‑cirrhotic patients, the anticoagulation 
of all patients is recommended for ≥3 months or long term. 
Such patients include those with uncorrectable thrombotic 
risk factors or symptomatic patients or those in whom the 
thrombus tends to expand at SMV (American Association for 
the Study of Liver Diseases). In the absence of contraindi‑
cations, we can initiate therapy with LMWH or oral VKA 
for the long term (European Association for the Study of 
Liver). In patients with infection, antibiotics are needed to be 
promptly instituted (American Association for the Study of 
Liver Diseases) (3,51).

In non‑cirrhotic patients with malignancies, therapy should 
be for at least 6 months with LMWH or until the neoplasm 
resolves. In long‑term therapy, we can choose between LMWH 
and VKA for patients with active cancer, metastases, or those 
who are being treated with chemotherapy. Thrombolysis is 
considered for patients who develop thrombosis, or a bowel 
infarct, despite the therapy with anticoagulants (42,51).

PVT secondary to infections/surgeries are generally 
treated for 3‑6 months, being able to choose between warfarin, 
LMWH, and DOACs (12).

In patients with PVT awaiting a liver transplant, the 
European Association for the Study of Liver  (51) recom‑
mends considering the anticoagulation for patients with 
thrombus extension to SMV/SV or until the liver transplant 
has been completed or for patients who are candidates for liver 
transplant (3,51).

In non‑cirrhotic patients with chronic PVT, The American 
Association for the Study of Liver Diseases recommends anti‑
coagulation for all patients with uncorrectable prothrombotic 
risk factors or myeloproliferative disorders. Permanent antico‑
agulation is recommended for patients with intestinal ischemia 
or severe prothrombotic disease or recurrent thrombosis (3,51).

8. Discussion

In cirrhotic patients, Senzolo et al (52) reported in a prospec‑
tive study that recanalization of the portal vein was successful 
in 94% of cases in patients treated with nadroparin in the 
first 6 months after acute presentation, compared with 5% in 
which permeability was spontaneous for the untreated arm. 
The shortest time from the diagnosis and the establishment of 
the treatment (<6 months) led to partial or total permeability. 
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A single episode of cerebral hemorrhage was reported in the 
nadroparin arm.

Scheiner and colleagues (53) reported in a retrospective 
study that from 51  patients studied, those who received 
anticoagulants for ≥6  months had a faster regression of 
thrombosis compared to those who received short‑term anti‑
coagulant. Given that LMWH and VKA were the most studied 
in the cirrhotic patient, no statistically significant differences 
were observed between reviews in terms of permeability at 
6 months (3).

However, since LMWH is more commonly used than 
VKA, it has been observed that doses of 1.5 mg/kg/day have 
led to more frequent bleeding events compared to 1 mg/kg bid. 
In both studies, it appears that anticoagulants play a major role 
in permeability, and episodes of variceal hemorrhage were 
decreased in both studies. Nevertheless, we cannot generalize, 
since the studies are heterogeneous and have been performed 
on a small number of patients and yet current guidelines 
recommend therapeutic adaptation case by case (54).

DOACs are not sufficiently studied and are not recom‑
mended for the first line of treatment. A case report showed in 
a cirrhotic patient complete permeability of portal vein after 
6 months of rivaroxaban treatment (55). Rivaroxaban, apix‑
aban, and dabigatran has been studied in redacted portal vein 
thrombosis clinical trials and reports. Idarucizumab, a mono‑
clonal antibody fragment that binds dabigatran, was accepted 
in 2015 by the USA Federal Drug Administration (FDA) to 
antagonize dabigatran anticoagulation (56).

Complications. The most frequent complications are bowel 
ischemia/infarction, variceal hemorrhage (which may be 
controlled using endoscopic banding and sclerotherapy in 
95% of acute hemorrhage cases and propranolol can be used 
after endoscopic therapy), hepatic encephalopathy, ascites, 
hepatic insufficiency (especially in cirrhosis), splenomegaly, 
and hypersplenism (42).

Mortality and prognosis. Mortality in patients with PVT 
is between 38 and 66% in 10 years, being secondary to the 
underlying disease. In the absence of liver disease, the risk of 
bleeding at 2 years is 0.25% compared to cirrhotic patients in 
whom the risk of bleeding is >50%.

The prognosis depends on the underlying disease and its 
long‑term management, but overall, given the anticoagulant 
therapy the prognosis is good, >70% of PVT patients survive 
>10 years after the acute event (19,31,42).

9. Conclusions

Portal stasis, local and systemic risk factors such as inherited or 
acquired thrombophilia, coagulability conditions, abdominal 
surgery lead to endothelial damage and are decisive factors 
for PVT production. At the same time, PVT appearance is 
unexpected, even though we know that the principal condition 
for PVT formation is liver cirrhosis or malignancy. In most 
cases, we cannot neglect that genetic and acquired component 
in association with local risk factors (liver cirrhosis), together 
play a role in PVT occurrence  (5). Previous findings have 
shown that G20210A prothrombin mutation is related to PVT 
in patients with LC (57). Nowadays, JAK2 mutation has been 

accepted as a producing factor for PVT and is potentially 
useful as a screening criterion of MNPs, in absence of LC or 
other disorders. Taking this into consideration, it is useful to 
perform larger studies regarding the long‑term anticoagulation 
treatment for these patients. The portal flow velocity is reduced 
and constitutes a separate risk factor for patient prognosis; 
clinical guidelines recommend performing an Echo Doppler 
or contrast‑enhanced CT scan which identifies portal caver‑
noma or a bland thrombus. Color Doppler is considered the 
gold standard for diagnosis, especially in patients with liver 
cirrhosis and portal hypertension determines who qualifies for 
liver transplantation. PVT is associated with critical hepatic 
diseases and contributes to deteriorating liver function and may 
complicate the acceptability of LT. Complete obstruction in 
patients awaiting liver transplantations has a negative prognosis 
in survival in comparison with patients where recanalization is 
complete, and thus the anticoagulation therapy is mandatory as 
quickly as possible to prevent bowel ischemia in the short‑term 
and portal hypertension in the long‑term. In absence of reper‑
meabilization, portal cavernoma is a hemodynamic adjustment 
due to PVT and it appears as a balanced mechanism; the most 
significant complication is portal hypertension but anticoagula‑
tion therapy may be helpful. The studies are heterogeneous and 
were performed on a small number of patients. Nevertheless, 
current guidelines recommend therapeutic adaptation case 
by case, especially in cirrhotic patients. Anticoagulation 
remains the main therapy for acute PVT or chronic PVT (early 
anticoagulation has multiple benefits and it prevents severe 
complications with increasing survival rate) with uncorrectable 
prothrombotic risk factors. More classifications, and medical 
studies should be performed on a larger number of patients, 
with a focus on predictive markers, prognostic indicators, 
and severity scores. Currently, LMWH is the most utilized 
in patients with cirrhosis, non‑malignancies, infections, or 
those awaiting a liver transplant. DOACs may be used in other 
medical conditions, being safe and equal to LMWH. TIPS can 
be regarded in the early treatment of PVT, with a success rate 
of >80%. The prognosis of PVT is dictated by the presence 
of baseline conditions (liver cirrhosis, MPNs, malignancy) and 
other risk factors.
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