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Portal vein thrombosis: an overview of current treatment options
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Abstract

Portal vein thrombosis (PVT) is a splanchnic vascular disorder
characterised by a recent or chronic thrombotic occlusion of
the portal venous system. Its aetiology is miscellaneous, and its
management is demanding since PVT can play a critical role as far
as morbidity and mortality are concerned. Indeed, PVT can develop
as a complication of portal hypertension (PH), in association or
not with advanced chronic liver disease, and aggravate its clinical
consequences such as variceal bleeding and ascites. Furthermore,
a diagnosis of PVT in a non-cirrhotic context can potentially
reveal a previously unknown hypercoagulable condition, requiring
further diagnostic steps and specific treatment in addition to
anticoagulation.

In addition to established therapeutic approaches, new
strategies, including newer pharmacological treatments and inter-
disciplinary invasive procedures, gain more attention and have
been increasingly introduced into clinical practice. This review
aims at discussing the current knowledge in terms of treatment
options for PVT. (Acta gastroenterol. belg., 2021, 84, 327-332)
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Abbreviations : ACLD, advanced chronic liver disease ;
CRR, complete radiographic resolution; DOAC, direct
oral anticoagulant; HCC, hepatocellular carcinoma; IBD,
inflammatory bowel disease ; INR, international normalized
ratio ; JAK-2, Janus Kinase-2 ; LMWH, low-molecular-weight
heparin; LT, liver transplantation; NASH, non-alcoholic
steatohepatitis ; PT, portal hypertension; PV, portal vein ;
PVT, portal vein thrombosis ; SMV, superior mesenteric veins ;
TIPS, transjugular intrahepatic portosystemic shunt; UFH,
unfractionated heparin ; VKA, vitamin K antagonist ; VWEF,
von Willebrand factor

Introduction

Portal vein thrombosis (PVT) is a challenging clinical
condition, currently representing the most frequent
complication involving the hepatic vascular system. It
is defined by thrombotic occlusion of the intra and/or
extrahepatic portal venous system (1,2). It may involve
the portal vein (PV) trunk and its main branches and
potentially extend to the splenic and superior mesenteric
veins (SMV). PVT can result in a partial or complete
obstruction to the portal venous blood flood, ranging from
an asymptomatic diagnostic finding during abdominal
imaging to a severe clinical condition characterised by
the clinical consequences of portal hypertension (PH) (1-
4).

Reduced portal blood flow, a hypercoagulable state
and vascular endothelial injury can all play a role in the

pathophysiology of PVT, which clinically shows up in
two main potential scenarios : in the first scenario, that
is more frequent, it evolves from a context of underlying
advanced chronic liver disease (ACLD) such as cirrhosis,
and is mainly due to hemostatic and hemodynamic
alterations that are typical of cirrhosis itself or
accompanies complications such as hepatocellular
carcinoma (HCC) ; in the other scenario, PVT develops
in the absence of underlying liver disease, mainly in
clinical conditions characterised by inflammation and/or
a hypercoagulable state (1,2,5).

PVT is, therefore, a common complication in patients
with cirrhosis, where its prevalence increases with the
severity of the underlying liver disease, ranging from
approximately 1% in patients with compensated cirrhosis
to 8-25% in candidates for liver transplantation (LT) (6-8),
with an incidence of 3.2%-4.1% one year after diagnosis
in cirrhotic patients (1). Patients with both cirrhosis
and hepatic carcinoma (HCC) have the highest PVT
prevalence, reaching 40% of cases (9-10). With regard
to the aetiology of underlying liver disorder, cirrhosis by
non-alcoholic steatohepatitis (NASH) has been identified
as an independent risk factor for PVT (11). However,
whether PVT increases morbidity and mortality in the
context of ACLD (12) or whether it merely represents a
manifestation of disease progression (9), still remains a
matter of debate and research.

On the other hand, non-cirrhotic PVT is a rare event in
several different conditions, mostly dueto an inflammatory
intraabdominal process or a systemic hypercoagulable
state, and it can implicate a considerable disease burden
(2,13). Antiphospholipid syndrome, myeloproliferative
diseases, and prothrombin gene mutations account for
the most common systemic conditions associated with
PVT (13). Among less common risk factors for PVT,
the hypercoagulable state of patients with inflammatory
bowel disease (IBD) can favour venous thromboembolism
in the splanchnic district as well (14). However, only
a small proportion of patients with non-cirrhotic PVT
develops long-term complications, and the survival rate
after 5 years from diagnosis of a non-cirrhotic PVT is
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Table 1. — Risk factors for developing portal vein thrombosis (PVT)

- PTIPS dysfunction
- PSurgical portosystemic shunt

Local/Abdominal Systemic

Cirrhosis Congenital

- Portal hypertension - PFactor V Leiden mutation

- PHCC - PProtein C or S deficiency

- PNASH - PFactor-1I-(Prothrombin) Mutation

- PProtein C or S deficiency
- PAntithrombin deficiency

Malignancy

Acquired

- PHCC, cholangiocarcinoma, pancreatic - Pcarcinoma
- POther cancer of abdominal organs

- PMyeloproliferative disorders (JAK-2-Mutation)
- PAntiphospholipid syndrome

- PHyperhomocystinemia

- PParoxysmal nocturnal hemoglobinuria

- PPregnancy

- POral contraceptive use

Inflammatory states

- PPancreatitis

- PCholecystitis

- PCholangitis

- PDiverticulitis

- PAppendicitis

- PInflammatory bowel disease

Injury to the portal venous system

- PAbdominal trauma

- PPost abdominal surgery, including bariatric surgery, splenectomy

generally good, ranging from 70% to 96% and depending
primarily on the underlying condition (15-18).

Patients may have multiple local and/or systemic
factors favouring PVT development in a cirrhotic setting
and without ACLD. A list of the most common risk factors
for PVT is summarised in Table 1. However, considering
the duration and clinical presentation of PVT, it is also
useful, from the viewpoint of potential therapeutic
approaches, to distinguish recent PVT, where thrombosis
is detected for the first time in a previously perfused PV,
possibly with its accompanying characteristic features
on imaging findings (4), from chronic PVT, with
typical clinical signs of portal hypertension and with
portal cavernomatous transformation on cross-sectional
imaging (2). Moreover, the -classification includes
asymptomatic and symptomatic PVT, defined mainly
by the presence of ascites and/or signs of acute bowel
ischemia in recent non-cirrhotic PVT or features of portal
hypertension in chronic PVT (1,2,19).

The optimal management of PVT is demanding.
Indeed, due to its heterogeneity with respect to the
aetiology and clinical context of its onset, PVT remains
a clinical condition that is difficult to treat as the choice
of treatment is complex and must often be tailored to the
patient and the characteristics of thrombosis.

The natural history of PVT : to treat or not to treat?

The aim of the treatment of PVT is recanalisation.
However, the therapeutic strategy must be adapted to the
extension of the thrombus and the patient’s characteristics.
For instance, in ACLD, important alterations of the
hemostatic system may lead to thrombotic events, as
well as life-threatening hemorrhagic complications (20).
Furthermore, in these patients, recanalisation of the
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PV may occur spontaneously in up to 40% of patients.
When there are no recanalisation predictors, patient
identification for treatment is extremely demanding
(7,21). However, recanalisation rates remain higher with
anti-thrombotic treatment (2).

The main indication to treat a recent PVT is to avoid
developing a series of complications, which may differ
in patients with or without preexisting ACLD. Patients
with cirrhotic PVT may develop venous collaterals as
an adaptive mechanism to bypass the obstacle (6) and
may experience a potential aggravation of relevant PH-
related complications, such as gastrointestinal bleeding,
ascites, hypersplenism and overt hepatic encephalopathy
(HE) (5-6). In patients without pre-existing cirrhosis, the
fast increase in portal pressure in the absence of available
portosystemic collaterals can quickly lead to potentially
life-threatening complications like intestinal infarction
(20-60% mortality), ascites and infections (13,22).

Data about PVT natural history come mainly from
retrospective cohort studies, and especially in patients
with underlying cirrhosis, results are controversial. Most
recent data show a positive impact of PVT recanalisation
on morbidity due to PH-related events and general
survival in patients with cirrhosis (23). However, there
is no clear association between PVT and chronic liver
disease progression into hepatic decompensation, while
PVT usually seems to follow decompensation rather than
initiate it (9). However, there is clearly the indication to
maintain the main patent PV in cirrhotic patients who are
liver transplant (LT) candidates. Indeed, a non-anatomic
PV reconstruction at the time of LT surgery is technically
inconvenient (24-25), and LT recipients with PVT show
worse outcomes in terms of survival and post-transplant
complications (26-27).
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Whoshould receive
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U GETETCR G
treatment options?

Initial anticoagulation with
LMWHs

VKAs or DOACs in the medium-

long-term

Interventional vascular
procedures on a case-by-case
basis

When is
treatment indicated?

As soon as possible in case of
recent PVT with indication for
treatment and no

contraindications

Elective treatment of chronic
PVT on a case-by-case decision

Anticoagulants
for how long?

Generally until recanalization
or 6 months

Longer duration in LT
candidates
or if underlying systemic
hypercoagulability

Figure 1: Current therapeutic options for portal vein thrombosis (PVT), a four-boxes
schematic to consult before starting a treatment. Abbreviations: DOAC, direct oral
anticoagulant ; LMWH, low-molecular-weight heparin ; LT, liver transplantation ; PH,
portal hypertension ; PVT, portal vein thrombosis ; VKA, vitamin K antagonist.

In patients with non-cirrhotic PVT, when treatment
is started quite early, the incidence of complications,
especially mesenteric infarction, is very low, whereas
up mortality to 60% is observed if no anticoagulant
therapy is started early (13). Anticoagulant treatment is
also intended to prevent the extension of the thrombotic
process to the mesenteric veins (17) and to achieve a full
recanalisation so as to avoid late complications of PH
and portal cavernoma (19,28).

First-line treatment for PVT : anticoagulation

The choice to start anticoagulation depends on the
staging of PVT and its setting of development. Currently
available anticoagulants for PVT treatment include
heparins, vitamin K antagonists (VKA) and direct oral
anticoagulants (DOACS).

Heparins — consisting of unfractionated heparin (UFH)
and low-molecular-weight heparin (LMWH) — represent
the mainstay of initial anticoagulation, although there are
several limitations. Indeed, heparins need to be injected
intravenously (UFH) or subcutaneously (LMWH) and
can trigger bleeding complications, in particular in
cirrhotic patients (29). The most frequent approach is

to switch to oral anticoagulants after an initial treatment
with LMWH.

VKAs, such as warfarin, acenocoumarol or phen-
procoumon, are well-established oral anticoagulants
with similar risk profiles of major bleeding events
like heparins but require close monitoring of INR
to achieve therapeutic ranges (30). In this context,
DOAGC:S, including direct factor Xa inhibitors and direct
factor Ila inhibitors, are emerging as a convenient
therapy option with similar safety and effectiveness
compared to heparins and VKA. Their mechanism
of action — inhibiting thrombin or FXa without the
mediation of antithrombin or carboxylation — could
be more favourable in patients with cirrhosis and PVT
than traditional anticoagulants (31-34). Also, the use of
DOAC:s does not need monitoring and reversal agents
are already available. Therefore, their use in clinical
practice for the treatment of non-cirrhotic PVT and PVT
in compensated cirrhosis is widely increasing (29,31-
40), while a superior anticoagulant efficacy of DOACs
versus traditional anticoagulants is still controversial
(31,41) and data in patients with more advanced stages
of cirrhosis are lacking.
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Anticoagulation in non-cirrhotic PVT

In patients without an underlying ACLD, a prompt start
of anticoagulation is essential to achieve recanalisation
and avoid thrombus extension to the mesenteric and
splanchnic veins, thus preventing intestinal ischemia and
the development of PH and its related complications.
Traditional anticoagulants like LMWH and VKAs are
the first choice in current guidelines (1). Indeed, the
benefit-risk ratio between anticoagulation and bleeding
favours anticoagulant therapy in these patients (13,
15-18,42-43). However, DOACs are increasingly used.
Indeed, results published by Naymagon et al. (2020) (35)
showed, for the first time in a large group of patients,
how DOACs could be a safe and beneficial treatment
option for non-cirrhotic PVT. In this cohort (330 patients
with non-cirrhotic PVT) treated with DOACs (n = 93, of
which n = 65 with rivaroxaban) showed rates of complete
radiographic resolution (CRR) of PVT (61/93 = 66%)
and bleeding complications similarly when compared to
patients under LWMH (n = 70) but better than in patients
under VKAs (n = 108). Therefore, DOACs can be
addressed as a safe and effective alternative to traditional
anticoagulation in treating acute PVT in patients without
cirrhosis, even though future prospective studies are
needed.

Anticoagulation in cirrhotic PVT

Although PVT can be a common finding in patients
with ACLD, the chance of a spontaneous recanalisation
is not remote, occurring in up to 40% of the cases (2).
Because of the risk of bleeding in these patients, the
question is which patients might benefit from treatment
and which anticoagulant treatment should be preferred.

In patients with stable cirrhosis who are potential
candidates for LT or are currently on the waiting list
for LT, anticoagulation should be initiated to treat PVT,
mainly if it is of recent onset. Indeed, anticoagulation
not only decreases PVT progression but also promotes
recanalisation (28). In these patients, an occlusive
thrombosis of PV (as per Sarin et al. (4)) should be
considered as an indication to start treatment when
practicable (1). Patients with a recent diagnosis of
non-occlusive PVT (4) should undergo serial imaging
every 3 months because of possible spontaneous
recanalisation and start an anti-thrombotic treatment
only if a progression is present (1). In all remaining
cases, the decision for treatment should be individualised
by balancing risks and benefits.

Data regarding anticoagulation in cirrhotic patients
come from studies that were mostly carried out in
patients with compensated disease and treated with
traditional agents like LWMHs and VKAs. LMWHs are
safe and effective in carefully selected patients but have
limitations due to their monitoring (anti-Xa), renal dosing
and subcutaneous administration, which may limit patient
compliance (30,44). VKAs are a low-cost oral alternative
with a similar profile both for safety and efficacy but
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remain challenging due to recurring dose adjustments
(INR monitoring) and possible diet interactions (30).
The use of traditional anticoagulants is favoured in LT
candidates (45), while their benefits are less clear outside
this setting (9). However, starting anticoagulation within
6 months from the diagnosis of PVT has shown to be
related to better recanalisation outcomes, with a success
rate of 60% in patients with cirrhosis and PVT (46).

Direct oral anticoagulants (DOACs) in cirrhosis

DOACs have become a valuable alternative to
replacing traditional anticoagulation with immediate
anticoagulant effect and stable pharmacokinetics and
pharmacodynamics. However, if compared to traditional
anticoagulants, they are expensive and require strong
compliance by patients and caution with severe acute
or chronic kidney disease and impaired liver function
(47-48). Their action can be reversed in the emergency
setting by specific and expensive agents that sequester
and neutralise the anticoagulant (e.g. idarucizumab for
dabigatran, andexanet alfa for rivaroxaban and apixaban).
However, appropriate studies investigating their use are
lacking, and their provision is still expensive (49-51).

To date, experience with DOACs in the treatment
of patients with cirrhosis has been limited to patients
with a well-compensated disease (36,38-39,52-53).
Besides, in vitro studies using plasma of patients with
decompensated cirrhosis showed altered anticoagulant
potency of DOACs (54-55). In a multicenter survey from
the Vascular Liver Disease Interest Group Consortium
(VALDIG) (39), 36 patients with cirrhosis (Child-
Pugh A and B) were treated with DOACs, mainly due
to splanchnic vein thrombosis (75%). Rivaroxaban,
followed by dabigatran and apixaban, were the most
commonly used drugs. All DOACs showed a favourable
profile as to safety and efficacy over a median follow-up
of 15 months. In a recent meta-analysis by Valeriani et al.
(56), a large population (n = 1,475) of cirrhotic patients
with splanchnic vein thrombosis showed improved
vein recanalisation, reduced thrombosis progression
and overall mortality under anticoagulation (including
DOAC:S), and this without increasing the risk of major
bleeding.

Based on the current knowledge, the use of DOACs
in Child-Pugh C patients should be avoided for safety
reasons (49) because clinical data in patients with
advanced cirrhosis stages (Child-Pugh B and C) are
scarce. Results from the CIRROXABAN study, which
investigates rivaroxaban’s effect on survival and develop-
ment of complications of portal hypertension in patients
with advanced cirrhosis, will provide more clarity on this
topic (57).

Thrombolysis and interventional vascular procedures for
PVT

Local catheter-directed thrombolysis can be performed
via a percutaneous transhepatic, transjugular, or trans-
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splenic approach in patients with recent PVT. However,
results available so far are based on small cohorts of
patients and are associated with relevant morbidity and
mortality. Therefore, local or systemic thrombolytic
therapy should only be considered in selected cases of
recent portal vein thrombosis (PVT) when intestinal
ischemia persists despite anticoagulation (58-64).

Transjugular Intrahepatic Portosystemic Shunt (TIPS)
is an effective treatment in patients who have neither
responded to nor showed progression under first-line
PVT treatment with anticoagulants. However, TIPS can
be evaluated already at the time of diagnosis of PVT in
patients who have contraindications to pharmacological
anticoagulation or have additional indications to TIPS
implantation for PH-related issues such as esophageal
varices or ascites (1). In LT candidates, in particular,
a chronic, extensive PVT possibly complicated by
cavernous transformation could technically hinder a
physiological anastomosis between the graft and the
recipient PV. In such cases, a recanalisation through TIPS
can potentially solve thrombosis and PH complications
and is also a safe bridging option to transplantation
(1, 65-67). Similarly, patients with chronic PVT and
recurrent bleeding and/or refractory ascites can safely
undergo TIPS implantation as an adjunctive treatment
option (50,65).

Conclusions and prospects for future research

The treatment of PVT is challenging. Although
important results from recent studies improve our
understanding of aetiology, natural history, and therapy
options of PVT in both non-cirrhotic and cirrhotic
settings, our experience is still limited, in particular with
new anticoagulants and more invasive procedures.

Anticoagulation remains the first-choice therapeutic
approach because it is generally safe, efficient and cost-
effective. However, the choice of anticoagulant needs
to be individualised. LMWHs are the initial option,
followed by VKAs or new DOACs according to the
patient’s characteristics. More invasive approaches (e.g.
recanalisation techniques with or without TIPS) are
useful options in selected cases.

Further data, particularly from prospective studies, are
eagerly needed, and multicenter collaborative efforts are
required to improve PVT current treatment.
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