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Summary
The expression splanchnic vein thrombosis encompasses Budd-Chiari syndrome and portal vein
thrombosis. These disorders have common characteristics: they are both rare diseases which can
cause portal hypertension and its complications. Budd-Chiari syndrome and portal vein thrombosis
in the absence of underlying liver disease share many risk factors, among which myeloproliferative
neoplasms represent the most common; a rapid comprehensive work-up for risk factors of
thrombosis is needed in these patients. Long-term anticoagulation is indicated in most patients.
Portal vein thrombosis can also develop in patients with cirrhosis and in those with porto-
sinusoidal vascular liver disease. The presence and nature of underlying liver disease impacts the
management of portal vein thrombosis. Indications for anticoagulation in patients with cirrhosis
are growing, while transjugular intrahepatic portosystemic shunt is now a second-line option. Due
to the rarity of these diseases, studies yielding high-grade evidence are scarce. However, collabo-
rative studies have provided new insight into the management of these patients. This article focuses
on the causes, diagnosis, and management of patients with Budd-Chiari syndrome, portal vein
thrombosis without underlying liver disease, or cirrhosis with non-malignant portal vein
thrombosis.
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Introduction
The expression splanchnic vein thrombosis (SVT)
encompasses Budd-Chiari syndrome (BCS) and
portal vein thrombosis (PVT). PVT can develop in
patients without underlying liver disease or affect
patients with cirrhosis. BCS and PVT in the absence
of underlying liver disease share several similar-
ities. First, they belong to rare disorders since they
affect fewer than 1 in 2,000 people in the general
population.1 Second, they are commonly associated
with risk factors for thrombosis. Third, portal hy-
pertension is a common consequence. PVT can also
occur in patients with cirrhosis, where it is usually
non-occlusive and found in the absence of symp-
toms. Risk factors for thrombosis in patients with
PVT and cirrhosis are uncommon. However, PVT in
cirrhosis carries specific challenges, especially in
liver transplant candidates.

The present review focuses on recent findings
on the management of BCS and PVT without un-
derlying liver disease or with underlying cirrhosis.
PVT occurring in patients with porto-sinusoidal
vascular liver disorder will not be discussed here,
since it has recently been reviewed elsewhere.2

Management of BCS and PVT is multidisciplinary,
with a growing place for interventional radiology.
Importantly, besides treating portal hypertension-
related complications, managing patients with
SVT largely depends on associated risk factors for
thrombosis or extrahepatic conditions. Indeed, the
prognosis of patients with vascular liver diseases
differs according to the causal factors.
Causes of SVT in the absence of underlying
liver diseases
Causes for SVT include general risk factors for
thrombosis, namely systemic acquired pro-
thrombotic diseases and inherited thrombophilia,
and local factors. General risk factors for throm-
bosis are found in approximately 70% of patients
with SVT, while local factors are identified in 20%
and 5% of patients with PVT and BCS, respectively.

A combination of two or more genetic or ac-
quired risk factors is found in 26%–46% and 10–23%
of patients with BCS or PVT, respectively.3–6

Furthermore, 36% of patients with PVT and a local
factor also have a general risk factor for throm-
bosis.5,7 These results justify comprehensive in-
vestigations, even when predisposing or
precipitating factors have already been identified
(Table 1). This work-up should be performed at the
diagnosis of SVT since control of some conditions
(e.g., myeloproliferative neoplasms [MPNs], Beh-
cet’s disease, paroxysmal nocturnal hemoglobin-
uria [PNH]) influences patient outcomes.8–11
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Key points
� Patients with Budd-Chiari syndrome or portal vein thrombosis in the

absence of underlying liver disease should be systematically screened
for myeloproliferative neoplasms.

� The diagnosis of Budd-Chiari syndrome or portal vein thrombosis is
suspected using abdominal Doppler ultrasonography and confirmed
using contrast-enhanced CT or MRI; liver biopsy is generally not
necessary.

� In patients with Budd-Chiari syndrome, long-term anticoagulation is
recommended; prompt identification and treatment of the causal factor
have a beneficial impact on patient outcomes.

� Spontaneous recanalization is rare in patients with portal vein throm-
bosis in the absence of underlying liver disease but occurs in �40% of
patients with cirrhosis.

� In patients with portal vein thrombosis in the absence of underlying liver
disease, long-term anticoagulation is generally recommended.

� In patients with portal vein thrombosis in the absence of underlying liver
disease, preliminary data suggest that portal vein recanalization with or
without TIPS is a safe option for the treatment of refractory complica-
tions of portal hypertension or portal cavernoma cholangiopathy when
performed in expert centres.

� In patients with cirrhosis and portal vein thrombosis, anticoagulation is
recommended for all liver transplant candidates and, among those who
are not candidates, for those with recent (<6 months) thrombosis
occluding >50% of the lumen of the main portal vein.

� In patients with cirrhosis, TIPS can be considered as the second-line
option for the treatment of portal vein thrombosis, especially in case
of significant concomitant complications of portal hypertension.

� There is growing evidence demonstrating that DOACs are a safe and
effective option, though high-grade evidence is still needed before
making strong recommendations on the use of DOACs in patients with
splanchnic vein thrombosis.
Myeloproliferative neoplasms
MPNs represent the most common risk factor for BCS and PVT in
Europe and Asia. In Europe, the reported prevalence of MPNs in
patients with BCS and PVT is 30-57% and 21-25%, respec-
tively.4–7,12–14 In Asia, the prevalence of MPNs among patients
with BCS or PVT ranges from 5–28%.15,16 The Janus kinase 2
(JAK2) V617F mutation can be detected in over 90% of patients
with SVT and a MPN. Thus, routine screening for the JAK2 V617F
mutation should be performed in all patients with SVT. Somatic
mutations of the gene encoding calreticulin (CALR) are identified
in about 2% of patients with SVT without the JAK2 V617F muta-
tion. CALR mutations should be searched for in patients with
spleen height >−16 cm and a platelet count >−200x 109/L since 33-
56% of patients who meet both these criteria have CALR muta-
tions.6,13,14 MPL exon 10 and JAK2-exon 12 mutations are even
less common in patients with SVT.6,10,12 Next-generation
sequencing (NGS) could play a role in diagnosing an underlying
MPN in patients without JAK2 V617F or CALR mutations.10,17,18

Moreover, in patients with SVT, molecular profiling by NGS
carries prognostic information since some molecular risk factors
predict the risk of thrombosis recurrence in patients without
MPN10 and the risk of haematological transformation and poorer
survival in patients with MPN.17 Portal hypertension, by causing
hypersplenism and haemodilution, often masks increased blood
cell counts and makes the diagnosis of MPN challenging.19

Therefore, given the frequency of MPN in patients with SVT
and the consequences of its diagnosis, referral to a haematologist
should be systematically considered to discuss NGS and/or bone
marrow biopsy (Table 1).

Other acquired prothrombotic disorders
Antiphospholipid antibodies are reportedly present in between
5% and 30% of patients with SVT,4–6,13,14 while these antibodies
can be found in the absence of antiphospholipid syndrome in up
to 5% of healthy individuals.20 A meta-analysis did not show an
association between antiphospholipid antibodies and BCS or
PVT, except for IgG anticardiolipin antibodies.21 Therefore, if
antiphospholipid antibodies are detected at the diagnosis of SVT,
repeat testing 12 weeks after the diagnosis is recommended.

The association between Behcet’s disease and SVT mainly
concerns BCS and is especially relevant in the Mediterranean
population.9,22 Behcet’s disease should be suspected in case of
inferior vena cava obstruction, oral and/or genital ulcers, male
sex, deep venous thrombosis in other territories, and systemic
inflammatory syndrome.9 Early medical therapy, including
anticoagulation and immunosuppressive agents, may improve
symptoms of BCS (including requirement of invasive treatments)
in patients with Behcet’s disease.9

PNH has been observed in up to 10% of patients with BCS.4,23

Conversely, PNH appears extremely rare (less than 2%) among
patients with PVT.5,6 Still, systematic screening for PNH is rec-
ommended in all patients with SVT since specific therapies,
especially eculizumab, have been shown to decrease the recur-
rence of thrombosis and mortality in this setting.11

In a cohort of 115 Algerian patients with BCS, coeliac disease
was found in 11% of patients.24 This association is less common
in European countries.4,13 Cytomegalovirus (CMV) disease is
another recently highlighted rare (<5%) risk factor for PVT. This
association should be suspected in patients with recent PVT
displaying features of mononucleosis syndrome. CMV disease
should not deter a complete work-up since a general risk factor
for thrombosis (especially the G20210A prothrombin gene
JHEP Reports 2023
mutation) was found in 50% of patients with CMV.25 CMV disease
does not influence thrombosis extension or recanalization. In
addition, acute SVT has been reported in patients with SARS-
CoV-2 infection. Although rare, SVT may be severe in this
setting, suggesting that patients with SARS-CoV-2 infection and
severe gastrointestinal symptoms should be screened for SVT.26

Although rare cases of SVT occurring after COVID-19 vaccina-
tion were reported, the risk of thrombosis is higher after SARS-
CoV-2 infection than after COVID-19 vaccination.27 Further-
more, since SARS-CoV-2 infection seems to be more frequent and
severe in patients with vascular liver diseases than in the general
population,28 a history of SVT should not contraindicate COVID-
19 vaccination.
Inherited thrombophilia
Factor V Leiden and G20210A prothrombin gene mutations have
been reported in 12% and 4% of patients with BCS, respectively. In
patients with PVT, the prevalence of Factor V Leiden and
G20210A prothrombin gene mutations are 5% and 8%, respec-
tively.6,14 Compared to healthy individuals, the Factor V Leiden
mutation is associated with an increased risk of both BCS and
PVT, whereas the G20210A prothrombin gene mutationis asso-
ciated with PVT but not with BCS.29

The prevalence of deficiency in antithrombin, protein C or
protein S is 3%, 2% and 2% in BCS, respectively, and 5%, 1% and 2%
in those with PVT, respectively.6,14 Diagnosis of inherited de-
ficiencies in antithrombin, protein C, and protein S may be
difficult to establish because liver dysfunction can induce a non-
specific decrease in these natural anticoagulants, as recently
highlighted with antithrombin deficiency.30,31 Although not
widely available, genetic testing might be considered in cases of
2vol. 5 j 100667



Table 1. Prevalence of risk factors for BCS and PVT in the absence of underlying liver disease and proposed diagnostic work-up and specific management
(see4–7,13,14).

Condition

Prevalence

Recommended work-upBCS PVT

Myeloproliferative neoplasm 30–57% 21–25% Systematic genetic testing of the V617F mutation of the JAK2
gene in all patients.
If negative:

- Genetic testing of the CALR gene if platelet count >−200

×109/L and/or spleen length >−16 cm

- Discuss next-generation sequencing

- Discuss bone marrow biopsy

JAK2 V617F 28–45% 15–21%
CALR mutation 1–3% 1–2%

Inherited thrombophilic disorders Genetic testing for prothrombin G202101A and Factor V
Leiden mutations
Protein S activity
Protein C activity
Antithrombin activity
Protein S, C and antithrombin activities should be assessed in
the absence of VKAs. Cautious interpretation of impaired liver
function

G20210A prothrombin gene mutation 12% 5%
Factor V Leiden mutation 4% 8%
Antithrombin deficiency 3% 5%
Protein C deficiency 2% 1%
Protein S deficiency 2% 2%

Acquired thrombophilic disorders
Antiphospholipid antibody syndrome 5% 5% Lupus anticoagulant, anti-cardiolipin, and anti-beta2

glycoprotein 1 antibody testing
Repeat testing after 12 weeks in case of positive testing

Paroxysmal nocturnal hemoglobinuria 10% 0-0.5% Flow cytometry analysis
Behcet’s disease 1-2% Uncommon No specific testing, clinical diagnosis

Suspect Behcet’s disease if: male sex, Mediterranean origin
IVC stenosis, genital/oral ulcers, deep vein thrombosis in other
sites, arterial thrombosis

Coeliac disease 1.4% 0.7% Anti-transglutaminase antibody +/- duodenal biopsies
Other systemic factors

Auto-immune disease

Inflammatory bowel disease

Vasculitis

Sarcoidosis

Connective tissue disease

CMV disease

Search clinical and/or laboratory features
CMV IgM and CMV PCR (blood)

Hormonal factors

Oral contraceptive or pregnancy

�30% �20% Clinical context
Search for introduction/modification of oral
contraception within 6 months before diagnosis

Local factors

Pancreatitis

Diverticulitis

Cholecystitis

Appendicitis

Intra-abdominal surgery

Hydatid cyst

0-3% 20 % CT scan
Colonoscopy

No identified factor 10-29% 15-40%

BCS, Budd-Chiari syndrome; CMV, cytomegalovirus; IVC, inferior vena cava; PVT, portal vein thrombosis; VKAs, vitamin K antagonists.
re-thrombosis, family history of deep vein thrombosis or
doubtful interpretation of antithrombin, protein C, and protein S
concentrations.

Hyperhomocysteinemia and/or homozygous C677T
methylene-tetrahydrofolate reductase (MTHFR) gene poly-
morphisms have been observed in 22% of patients with BCS4 and
11% of those with PVT.5 However, the role of hyper-
homocysteinemia as a risk factor for SVT is difficult to assess
because homocysteine levels are highly influenced by diet and
by vitamin B6, B12, or B9 deficiencies. The role of homozygous
C677T MTHFR mutations as a risk factor for BCS seems more
relevant in Asia than in Europe.15,32 The prevalence of the C677T
MTHFR mutation does not differ between patients with PVT and
healthy individuals32
JHEP Reports 2023
Hormonal factors
Pregnancy and oral contraceptives have been associated with
BCS. Up to 74% of western women with BCS have been using oral
contraceptive agents and a temporal link between pregnancy
and BCS has been described.3,4,33 Local or other general pro-
thrombotic factors are commonly associated with pregnancy or
oral contraceptives in women with BCS. Regarding PVT, exposure
to female hormones does not appear to cause PVT, as illustrated
by the absence of a female predominance among patients with
PVT (contrary to BCS).5,34,35

Local factors
Local risk factors for SVT include abdominal surgeryand infectious
or inflammatory conditions involving splanchnic organs, such as
3vol. 5 j 100667



cancer or inflammatory bowel disease5 (Table 1). Certain local
factors can be identified on the CT scan performed at SVT diag-
nosis. In PVT, colonoscopy is recommended to screen for colon
cancer or inflammatory bowel disease, although the level of evi-
dence is low.36 PVTassociatedwithalcoholic pancreatitis has some
specificity since it does not seem to be favoured by general risk
factors for thrombosis, so whether a comprehensive work-up for
risk factors of thrombosis is warranted in this setting remains
questionable.37 Visceral adipose tissue might also promote PVT.
Indeed, in a retrospective case-control study of 79 patients with
PVT and 79 healthy individuals, features of the metabolic syn-
drome were more frequent in those with “idiopathic PVT” (i.e. no
risk factor for PVT identified) than in those with either secondary
PVT (i.e. risk factor for PVT identified) or healthy individuals.
Specifically, increased waist circumference was observed in�75%
of patients with “idiopathic PVT” vs. �30% of patients with either
secondary PVT or healthy individuals, pointing to visceral adipose
tissue as a potential risk factor for PVT.7 Confirmatory studies
addressing the link between visceral obesity and PVT are needed.

In patients with BCS, local factors appear to be rare. However,
in countries with a high prevalence of Echinococcus granulosus,
liver hydatid cysts have been associated with BCS in up to 4% of
patients.24

Budd-Chiari syndrome
BCS is caused by hepatic venous outflow tract obstruction,
originating anywhere from the small hepatic veins to the entry of
the inferior vena cava into the right atrium. BCS is usually caused
by thrombosis. Heart failure, constrictive pericarditis, and sinu-
soidal obstruction syndrome/veno-occlusive disease are differ-
ential diagnoses.

Diagnosis
BCS should be considered in patients with any acute or chronic
liver disease. The clinical presentation of BCS varies from
asymptomatic (3% of cases) to severe portal hypertension or liver
insufficiency. In most patients, clinical manifestations include
abdominal pain and ascites.4

The diagnosis of BCS is based on radiological findings on
Doppler ultrasonography and contrast-enhanced CT or MRI.
Because the diagnosis of BCS can be difficult, radiologists should
be experienced and aware of the clinical suspicion of BCS.
Radiological features of BCS include (i) direct evidence of
obstruction, including solid non-enhancing endoluminal mate-
rial or transformation of the veins into a cord devoid of flow
signal, and (ii) indirect evidence of outflow obstruction,
including dilatation of the vein upstream of the obstruction,
inter-hepatic venous collateral or inverted venous flow, atrophy/
hypertrophy of affected/unaffected segments.38 “Classical” forms
of BCS do not require liver biopsy for diagnosis, whereas it can be
helpful in the rare cases where the obstruction is located in small
hepatic veins and the large hepatic veins remain patent. Varia-
tions in the anatomical location of obstruction have been
observed between regions: 62% of BCS in Western countries are
pure hepatic vein obstruction, whereas membranous obstruction
of the inferior vena cava is more common in Asia.39 The difficulty
of diagnosing BCS is illustrated by a French epidemiological
study where the duration between first clinical manifestations
and diagnosis of primary BCS exceeded 6 months in 15% of pa-
tients and 1 year in 6% of patients.40
JHEP Reports 2023
Management
BCS requires referral to centres with expertise in managing pa-
tients with vascular liver diseases; access to interventional radi-
ology and liver transplantation is crucial. The approach should be
multidisciplinary, including specialists in haemostasis, haema-
tology, diagnostic and interventional radiology, and liver trans-
plantation. For more than 15 years, a stepwise treatment strategy,
according to response to previous therapy (from less to more
invasive), has been proposed and is now used worldwide.41–43

With this strategy, patient outcomes have dramatically
improved, with 5-year overall survival ranging from 77% to
87%.44–46 Among patients alive at 5 years, BCS is controlled with
medical therapy alone in �30%, interventional radiology in 35%
and liver transplantation in 10%.45 The exact timings for treatment
escalation have not been defined. Improvement (with no need for
further intervention) is characterised by the presence of a com-
bination of several of the following features: decreasing rate of
ascites formation, decreasing serum bilirubin, decreasing serum
creatinine and decreasing international normalised ratio (INR) (or
increasing factor V in patients receiving vitamin K antagonists
[VKAs]).43 Several prognostic indices have been proposed for all
patients with BCS (Child-Pugh score, model for end-stage liver
disease (MELD), Clichy prognostic index, Rotterdam BCS index,
New Clichy prognostic index) and one for patients with BCS in
whom transjugular intrahepatic portosystemic shunt (TIPS) is
being considered as a therapeutic option (BCS-TIPS). These prog-
nostic indices are accurate to assess transplant-free survival and
invasive therapy-free survival. However, because they were
derived from retrospective cohorts collected over several decades
(with drastically different therapeutic options and outcomes) and
because they exhibited low prognostic accuracy in most recent
studies, they are considered insufficiently accurate to guide the
management of individual patients with BCS.45,47–49

Medical therapy
Prompt identification of MPN, PNH, or Behcet’s disease associ-
ated with BCS is essential since targeting the underlying condi-
tion positively influences patient outcomes.8–11 Anticoagulation
should be started at BCS diagnosis, even in the absence of an
identified prothrombotic disorder. Despite the absence of a
randomised study comparing anticoagulation vs. no treatment,
long-term anticoagulation is currently recommended for all pa-
tients with BCS based on survival vs. historical comparators.50

Only a few cases of anticoagulation interruption have been
described in patients with BCS inwhom the prothrombotic factor
was treated.3,51 However, there is no clear or sufficient argument
currently to stop anticoagulation once BCS is stabilised and the
causal factor adequately treated. Because of a high rate of
heparin-induced thrombocytopenia, mainly observed with
unfractionated heparin (15%), low-molecular-weight heparin
(LMWH) is currently recommended.41,43,52,53 LMWH is usually
substituted with VKA in patients with stable disease, with a
target INR between 2 and 3. Although experience is limited,
direct oral anticoagulants (DOACs) seem safe and effective in
patients with BCS, but larger prospective studies are needed54,55

(Table 2). A recent retrospective case-control study found that
dabigatran was associated with similar stent patency and
complication rates after endovascular intervention as VKAs.56

DOACs are currently not recommended in patients with anti-
phospholipid syndrome as they have been associated with an
4vol. 5 j 100667



Table 2. Considerations for the choice of anticoagulant to treat splanchnic vein thrombosis and suggestion of doses (adapted from149).

Considerations
Low-molecular-weight
heparin

Vitamin K
antagonists

Direct oral anticoagulants

Apixaban Rivaroxaban Edoxaban Dabigatran

Liver function
Child-Pugh class A No action needed No action needed

Target INR 2-3
No action needed
5 mg twice a day

No action needed
20 mg once a day

No action needed
60 mg once a day

No action needed
150 mg twice a day

Child-Pugh class B No action needed Possible
Target INR 2-3

Use with caution
2.5 mg twice a day

Use with caution
15 mg once a day

Use with caution
30 mg once daily

Use with caution
110 mg twice a day

Child-Pugh class C No action needed Possible
Target INR 2-3

Contraindicated Contraindicated Contraindicated Contraindicated

Renal function
eGFR 30-50 ml/min No action needed Possible

Target INR 2-3
No action needed
5 mg twice a day

Use with caution
15 mg once a day

Use with caution
30 mg once daily

Use with caution
110 mg twice a day

eGFR <30 ml/min Use with caution Possible
Target INR 2-3

Use with caution
2.5 mg twice a day

Use with caution
15 mg once a day

Use with caution
30 mg once daily

Contraindicated

eGFR <15 ml/min Contraindicated Possible
Target INR 2-3

Contraindicated Contraindicated Contraindicated Contraindicated

Other considerations
Drug-drug interaction
Other medication
with
P-gp protein or Cyto-
chrome
3A4 metabolism

No action needed No action needed
Target INR 2-3

No action needed Use with caution
15 mg once a day

No action needed Use with caution
110 mg twice a day

History of peptic ulcer
disease
with or without
gastrointestinal
bleeding

No action needed Use with caution
Consider 15 mg
once a day

No action needed Use with caution
Consider 110 mg
twice a day

Specific consideration Monitoring may be
difficult in patients
with liver insufficiency
Factor II concentration may
be useful in this setting

Contraindicated
in patients

with antiphospholipid
syndrome No data on pharmacokinetics after TIPS placement

eGFR, estimated glomerular filtration rate; INR, international normalised ratio; P-gp, Permeability glycoprotein; TIPS, transjugular intrahepatic portosystemic shunt.
increased risk of recurrent arterial thrombosis.57 Ascites,
gastrointestinal bleeding, infections, renal failure, and encepha-
lopathy should be treated as recommended for patients with
cirrhosis, due to an absence of specific data in the BCS popula-
tion. Severe bleeding related to paracentesis has been reported in
patients with BCS receiving anticoagulation. Thus, a brief
interruption of anticoagulation could be considered before
paracentesis.58

Interventional radiology
Short-length hepatic vein stenosis should be systematically
searched for to re-establish the physiological drainage of portal
and sinusoidal blood. When identified, i.e. in �15% of patients,
percutaneous transluminal angioplasty of accessible stenosis
should be performed as this procedure is associated with good
efficacy and low morbidity.39,41,44,45,59 In a recent Chinese
randomised-controlled trial including 88 patients with BCS and
short-length stenosis, stent placement improved hepatic vein
patency and reduced symptom recurrence over percutaneous
transluminal angioplasty alone.60

TIPS has become the standard of care for patients with BCS
and incomplete response to medical therapy and/or angio-
plasty.45,46,48 TIPS is currently needed in 40% of patients with
BCS, persistent ascites being the most common indication.45 The
technical success rate exceeds 90% in expert centres, with 10-
year liver transplantation-free survival rates reaching 76%.
Long-term anticoagulation should be maintained after TIPS
placement.44 TIPS dysfunction occurs in 42% and was mostly due
to re-thrombosis of the stent which can be managed with TIPS
JHEP Reports 2023
revision, leading to a secondary patency rate close to 100%. Late
hepatic encephalopathy, which is mostly transient and easily
medically controlled with no reappearance, occurs at an inci-
dence of 25% in these patients.61

Surgery
Surgical portosystemic shunt placement for BCS has now been
almost completely abandoned because of high perioperative
mortality, averaging 25%,62 and a high rate of shunt dysfunction
due to early or late thrombosis or late stenosis, reaching 30% in
series with long-term follow-up.63

Liver transplantation
Despite medical therapy and interventional radiology, liver
transplantation is necessary for �10% of patients with BCS. Pre-
vious TIPS does not compromise the results of liver
transplantation.64

Specific issues
Pregnancy
Pregnancy is not contraindicated in women with controlled BCS.
Three retrospectives studies, including 55 pregnancies
completed between 1985 and 2015, reported no maternal
death.65–67 Liver-related complications were rare in women with
BCS that had been diagnosed and treated before pregnancy.
Bleeding events occurred in women receiving anticoagulation
and were unrelated to portal hypertension. The reported rate of
miscarriages or ectopic pregnancies before the 20th week of
pregnancy was about 30%, higher than in healthy women of
5vol. 5 j 100667



Table 3. Practical management of pregnancy in patients with vascular liver diseases.

Advice

Before conception Early counselling should always
be proposed before conception.
Pregnancy should be planned when the liver disease and the prothrombotic condition are well-controlled.
Cytoreductive treatments for myeloproliferative neoplasms should be stopped before conception as they are teratogenic.

Anticoagulation VKAs must be switched to LMWH before the 6th week of amenorrhea,
as they cross placenta and can cause foetal warfarin syndrome or warfarin embryopathy. LMWH are then continued
during the whole pregnancy.
DOACs are contraindicated during the whole pregnancy.

Portal hypertension Gastroesophageal varices should ideally be investigated in the year before conception or during the second trimester of
pregnancy.
Variceal haemorrhage occurring during pregnancy should be prevented and managed as in non-pregnant patients.

Delivery Vaginal delivery should be preferred even in case of portal hypertension. Caesarean section reserved only for obstetrical
indications.
Platelet count >20 × 109/L and >50 × 109/L considered as safe for vaginal delivery and caesarean section respectively.
Platelet counts >75 × 109/L are considered safe for epidural anaesthesia and over 50 × 109/L for
spinal anaesthesia. Stop anticoagulation therapy 24 h before epidural analgesia

Post-partum Oestrogen-derived oral contraceptives are contraindicated.
Breastfeeding is possible with beta-blocker therapy and warfarin but not with other VKA molecules or DOACs.

DOACs, direct oral anticoagulants, LMWH, low-molecular-weight heparin; VKAs, vitamin K antagonists.
similar age. On the other hand, after 20 weeks of pregnancy, 93%
of children were healthy, but the prematurity rate was high.
Practical management of pregnancy in women with vascular
liver diseases is described in Table 3. All VKAs must be switched
to LMWH before the 6th week of gestation as VKAs cross the
placenta and can cause foetal haemorrhage and foetal VKA
syndrome, especially between 6 to 12 weeks of gestation.68

Liver nodules
An early decrease in portal perfusion associated with a
compensatory increase in hepatic arterial perfusion is thought to
contribute to the development of liver nodules in chronic BCS.
Most liver nodules are benign regenerative nodules, also called
focal nodular hyperplasia-like nodules, but hepatocellular ade-
nomas or hepatocellular carcinoma (HCC) can also arise.69–73 The
cumulative incidence of HCC is about 4%,69,74 which is similar to
that reported in other chronic liver diseases; so, like for cirrhosis,
screening for liver nodules every 6 months can be proposed.43

When liver nodules are detected, MRI is the imaging procedure
of choice, ideally with the injection of hepatobiliary contrast
agent, to distinguish malignant from benign nodules. The vast
majority of nodules show arterial phase hyper-enhancement.73,75

Washout is observed in 75% of HCC vs. 29% of benign lesions and
is thus not specific for HCC. Additional features are helpful to
differentiate benign nodules from HCC, including serum alpha-
fetoprotein >15 ng/ml, fat content, capsule, hypo-intensity on
T1-weighted sequence, hyper-intensity on T2-weighted
sequence, hyper-intensity on high b value diffusion-weighted
imaging, or hypo-intensity on hepatobiliary phase.69,73,75 The
combination of a hyper-enhanced nodule with washout and one
of these features reaches a specificity of between 88% and 100%
for HCC.73 A liver biopsy is required in case of suspicion of HCC
(Fig. 1). Management of hepatocellular adenoma and HCC should
be discussed on a case-by-case basis in specialised centres.
Ablation, transarterial chemoembolisation, and liver trans-
plantation can be considered.69,70

PVT in patients without underlying cirrhosis
Diagnosis
Recent PVT refers to the recent formation (<6 months) of a
thrombus within the portal vein and/or its branches and/or
radicles. Abdominal pain is the most frequent clinical feature
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(91%); high leukocyte count and C-reactive protein levels are
common.5 Conversely, signs of peritoneal irritation, organ fail-
ure, clinical ascites, and/or high lactate levels are rare and
should raise suspicion of PVT complicated with intestinal ne-
crosis, i.e. a complication requiring emergency surgery (see
below).76

The diagnosis of recent PVT is based on imaging. Ultrasound
coupled with Doppler is usually the first-line approach, allowing
for the direct detection of the thrombus in the portal vein and
the absence of flow in case of complete PVT. Contrast-enhanced
CT or MRI is recommended to (i) confirm the diagnosis of PVT,
showing a hyperattenuating (hyperintense) thrombus on unen-
hanced CT (MRI) and a lack of enhancement of the lumen in the
contrast-enhanced portal venous phase; enlargement of the
portal vein can be observed when PVT is complete; (ii) deter-
mine the extension of the thrombus to splenic and mesenteric
veins; (iii) identify potential local factors; and (iv) search for
complications including signs of acute mesenteric ischaemia and
intestinal necrosis.77 Bowel wall thickening, mesenteric fat
stranding, and ascites are common both in patients without
acute mesenteric ischaemia and those with acute mesenteric
ischaemia and intestinal necrosis.76,78 By contrast, decreased
bowel wall enhancement (especially of the mucosa) is more
suggestive of intestinal necrosis.76

Chronic extrahepatic portal vein obstruction (EHPVO) in the
absence of underlying liver disease refers to incomplete reso-
lution of the portal vein obstruction 6 months after recent PVT
or to portal cavernoma (Fig. 2). Portal cavernoma is a network
of porto-portal collaterals that develop following portal vein
obstruction. Obstruction leading to cavernoma is mainly related
to thrombosis in adults and is less likely in children and young
adults.43 The main signs of EHPVO include gastroesophageal
varices (80%), splenomegaly (70%), and thrombocytopenia
(30%).79 The diagnosis of EHPVO is based on an inability to
visualise the portal vein on contrast-enhanced CT or MRI, which
is usually associated with cavernoma enhancement after
contrast injection.80 A liver biopsy is needed when an under-
lying chronic liver disease (cirrhosis or porto-sinusoidal
vascular liver disorder) is suspected based on abnormal liver
morphology and/or increased liver stiffness measurement. Liver
stiffness measurement <10 kPa can rule-out underlying
cirrhosis in this setting.81
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Management
Medical therapy
In patients with recent PVT, immediate initiation of anti-
coagulation is recommended because it has been associated with
the prevention of thrombus extension and a reduction in the
incidence of intestinal infarction to only 2%, compared with 30%
in patients not receiving anticoagulants.5,82 In a study on 67
patients with acute mesenteric ischaemia (arterial and venous),
administration of oral antibiotics (gentamicin 80 mg/day +
metronidazole 1.5 g/day) was associated with a decreased inci-
dence of intestinal necrosis.83

Recanalization of the thrombosed veins is achieved in �30%
of patients treated with anticoagulation and takes place within
the first 6 months of therapy.5,84,85 Spontaneous recanalization
is uncommon.84 Factors associated with recanalization include
the site of thrombosis (splenic or superior mesenteric veins
having a higher rate of recanalization than the main portal vein)
and early anticoagulation (<15 days after first symptoms).5,84,86

By contrast, in patients with recent PVT, ascites, an occluded
splenic vein, and underlying prothrombotic disorders have been
associated with failure to recanalize the portal vein.5 Accord-
ingly, anticoagulants should be given for at least 6 months in
patients with recent PVT.43 In most studies, unfractionated
heparin or LMWH were used initially, before being substituted
for VKAs, with a target INR between 2 and 3.5,35,86 Unfractio-
nated heparin should be avoided because of the high risk (up to
20%) of heparin-induced thrombocytopenia, especially in pa-
tients with MPNs.43,52 Although mostly derived from small
retrospective unselected cohort studies, DOACs are now part of
the therapeutic arsenal in patients with recent PVT. Despite the
Imaging + serum AFP every 6 months
(including MRI at least every year if liver nodule(s))

Consider liver
biopsy

No

MRI, ideally with
hepatobiliary contrast agent

    Arterial phase hyperenhancement with washout

and ≥1 of the following features:

•  Serum AFP >15 ng/ml
•  Enhancing capsule
•  Fat-in-mass
•  Hypo-intensity on T1-weighted
•  Hyper-intensity on T2-weighted images
•  Hyper-intensity on diffusion-weighted images
•  Hypo-intensity on hepatobiliary phase

No Yes

Liver nodule(s)

Yes

Fig. 1. Management of liver nodules in patients with Budd-Chiari syn-
drome. AFP, alpha-fetoprotein.
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absence of direct comparison between LMWH or VKA and
DOACs, the rates of PVT recanalization seem similar, without a
higher risk of bleeding in patients receiving DOACs. Dedicated
studies are still needed to assess the efficacy and safety of each
DOAC in patients with PVT in the absence of underlying liver
disease. The choice of anticoagulant therapy in PVT should be
individualised, considering comorbidities and risk factors for
PVT (Table 2).

In patients with past PVT (i.e. who achieved recanalization
after 6 months of anticoagulation) or in patients with chronic
EHPVO, long-term anticoagulation is indicated in most cases
since it decreases the incidence of recurrent thrombosis.87,88

Recently, the Baveno VII consensus conference recommended
adapting the dosage of anticoagulants according to the aetio-
logic work-up (grade B recommendation). In patients with a
permanent and strong risk factor for thrombosis (MPN, PNH,
Behcet’s diseases, antiphospholipid syndrome, personal or first
degree familial history of spontaneous venous thrombosis or a
history of intestinal necrosis due to mesenteric ischaemia),
full-dose long-term oral anticoagulation should be main-
tained.42,43 VKAs targeting an INR between 2 and 3 have long
been used in this situation.43 Although solid data are still
lacking, DOACs at therapeutic dosage (e.g., rivaroxaban 20 mg
once a day or apixaban 5 mg twice a day) appear an attractive
alternative in patients without antiphospholipid syndrome.57,87

In patients without underlying permanent and strong risk
factors for thrombosis, the recent RIPORT randomised-
controlled trial found that rivaroxaban at the dose of 15 mg
per day decreased the incidence of recurrent thrombosis from
19/100 patient-years to 0/100 patient-years. Of note, in this
trial, plasma D-dimer concentrations <500 ng/ml 1 month af-
ter interruption of anticoagulation were predictive of a low
risk of recurrence.88 Furthermore, recurrence of thrombosis
was uncommon in patients with an isolated transient local
factor for PVT. Therefore, in patients with no general risk
factor for thrombosis and a transient local factor, anti-
coagulation might be discontinued, with D-dimer monitoring 1
month later to determine whether or not to resume anti-
coagulation43 (Fig. 3A).

In patients with recent PVT or chronic EHPVO, endoscopy
should be performed within the first months after diagnosis to
screen for gastroesophageal varices. In patients with recent
PVT, varices mainly develop during the first year of follow-
up,85 so endoscopy should be repeated 1 year after the diag-
nosis of PVT.43 Non-invasive methods, including transient
elastography, are not accurate to rule-out large varices.81 In
patients with chronic EHPVO, a study on 178 patients showed
that the course of gastroesophageal varices is similar to that in
patients with cirrhosis. Therefore, primary prophylaxis is
usually based on non-selective beta-blockers or endoscopic
band ligation, and secondary prophylaxis on the combination
of both.79 A study of 471 endoscopies showed that endoscopic
band ligation is safe in patients with EHPVO treated with
VKAs.43,89 This suggests that oral anticoagulation can be
maintained in patients undergoing scheduled endoscopic var-
iceal band ligation.

Radiology
In patients with recent PVT, invasive strategies including trans-
jugular or transhepatic thrombus aspiration, local fibrinolysis,
and/or TIPS have been proposed in the first weeks after the PVT
diagnosis in highly selected patients, namely those with PVT and
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Fig. 2. Example of acute portal vein thrombosis with progressive development of a cavernous transformation. A female patient presented with abdominal
pain. Contrast-enhanced CT (all portal venous phase, axial view) showed a complete occlusion of an enlarged portal trunk and intrahepatic portal branches by
non-enhancing and hypoattenuating material (arrow) consistent with an acute portal vein thrombosis. Note the heterogeneous enhancement of the hepatic
parenchyma with central hypoenhancement relative to the liver periphery (zonal perfusion, *). Over time, CT shows the progressive development of numerous
tortuous veins in the hepatic pedicle and the hepatic hilum corresponding to a cavernous transformation of the portal vein (dashed arrows). Note the absence of
recanalization of the portal veins and the progressive enlargement of the cavernoma, with progressive extension to the pancreas. No bile duct dilatation was
noted.
extension to the superior mesenteric vein, particularly when
features predictive of intestinal necrosis are present.90,91 How-
ever, further studies are needed to clarify indications and patient
outcomes.

In patients with chronic EHPVO, portal vein recanalization
with or without TIPS can be considered in patients with portal
hypertension-related bleeding not controlled with endoscopic
treatment or in patients with symptomatic portal cavernoma
cholangiopathy. Various approaches to shunt placement have
been reported, including transjugular, transhepatic and trans-
splenic. This procedure is technically successful in more than
80% of cases when performed in expert centres if intrahepatic
portal branches are patent.92 The usefulness of long-term anti-
coagulation after portal vein recanalization is unknown. Main-
taining anticoagulation seems reasonable, especially in patients
with risk factors for thrombosis. The clinical outcome seems
favourable. Recent data suggest successful portal vein recanali-
zation is associated with increased muscle mass and decreased
spleen volume.92–95 However, these results are mainly based on
small, retrospective, mostly single-centre, unselected cohort
studies. Dedicated comparative studies are needed to evaluate
the impact of portal vein recanalization on long-term outcome
and to determine the best technical approach.
Surgery
In patients with acute mesenteric ischaemia and signs suggestive
of intestinal necrosis, emergency surgery is indicated to assess
bowel viability. Patients should be transferred to a referral centre
to enable multidisciplinary management.43 Shunt surgery to
treat portal hypertension-related complications is increasingly
being replaced by radiological portal vein recanalization.
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Specific issues
Pregnancy
Pregnancy is not contraindicated in women with stable chronic
EHPVO. The best information stems from three series of patients,
two Indian and one European, including 104 pregnancies.33,96–98

Anticoagulation was administered on a case-by-case basis. Rates
of miscarriage and preterm birth were 14% and 14%, respectively.
Foetal and maternal outcomes were favourable for most preg-
nancies. Only five episodes of variceal haemorrhage were re-
ported, including three among patients without adequate
prophylaxis for portal hypertension-related bleeding. This high-
lights the importance of upper gastrointestinal endoscopy before
conception or during the second trimester of pregnancy in
women not receiving beta-blockers (Table 2). Thrombotic events
occurred in two patients.

Portal cavernoma cholangiopathy
‘‘Portal cavernoma cholangiopathy’’ refers to abnormalities of the
biliary tract in patients with chronic EHPVO.99 These abnor-
malities are due to the pressure of dilated collaterals on the bile
ducts or their lumen and ischaemic damage to the biliary
tree.100,101 Magnetic resonance cholangiography coupled with
MR angiography is the reference technique for diagnosing portal
cavernoma cholangiopathy.100,102 MR cholangiography shows
bile duct changes, including stenoses, upstream dilatation, and
irregularities in the calibre of bile ducts; MR angiography shows
cavernomatous veins in the vicinity of stenoses.102,103 At MRI,
bile duct changes are common (found in 80% of patients).102–104

However, the clinical impact is much more limited than
morphologic changes: moderate liver enzyme abnormalities are
observed in 50% of patients;103 severe biliary complications,
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Fig. 3. Proposed algorithm for anticoagulant therapy in patients with portal vein thrombosis with and without cirrhosis. DOACs, direct-acting oral an-
ticoagulants; EHPVO, extrahepatic portal vein obstruction; LMWH, low-molecular-weight heparin; PVT, portal vein thrombosis; TIPS, transjugular intrahepatic
portosystemic shunt; VKAs, vitamin K antagonists.
including cholangitis, pancreatitis, jaundice, and pruritus, occur
in �10% of patients.102–104 Such complications were described
only in patients with grade III cholangiopathy (namely strictures
with dilations), in whom the risk was 41%.104

Treatment of portal cavernoma cholangiopathy should be
discussed on an individual basis at referral centres. Specific
treatments of portal cavernoma cholangiopathy include endo-
scopic retrograde cholangiopancreatography and portal vein
recanalization. These treatments should be considered only in
patients with cholangitis, pancreatitis, jaundice, or pruritus.
Endoscopic retrograde cholangiopancreatography enables bile
stone extraction and temporary stenting of biliary strictures.100

The risk of bleeding from bile duct varices should be kept in
mind. Treatment with ursodeoxycholic acid following endo-
scopic therapy was associated with a reduction of symptoms in
�50% of patients.102,104 Portal vein recanalization may also be
helpful in this setting.95 Bilio-enteric by-pass in the absence of
portal decompression is not recommended because it is associ-
ated with high morbidity and mortality.100
Non-malignant portal vein thrombosis in patients
with cirrhosis
Cirrhosis accounts for �40% of unselected cases of PVT.35 The
prevalence of PVT increases in parallel with the severity of
cirrhosis: 10% in patients with compensated cirrhosis, 17% in
patients with decompensated cirrhosis, and up to 26% in liver
transplant candidates.105 Longitudinal studies reported an inci-
dence of PVT ranging from 11% at 5 years in patients with
compensated cirrhosis106 to 24% per year in patients awaiting
liver transplantation.105,107

Causes
In patients with cirrhosis and PVT, systematic screening for factor
V Leiden and G20210A prothrombin gene mutations is not sys-
tematically recommended because their prevalence is low in this
setting.29,108,109 Features of metabolic syndrome, including
higher body mass index,106 obesity110 and diabetes110,111 have
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been associated with the occurrence of PVT, although the impact
of these features on PVT development might be limited. Local
risk factors, such as abdominal surgery, have also been
reported.112

The main risk factors for PVT are features reflecting the
severity of portal hypertension, including large oesophageal
varices and low platelet count.106,108,111,113 Low portal vein flow
velocity (<15 cm/s) has also been reported in several large
studies, although not systematically.106,108,113 The link between
non-selective beta-blockers and PVT occurrence remains
debated.108,114,115 The only study to include a time-dependent
analysis of the association between beta-blockers and PVT
occurrence did not find any association.108
Diagnosis
In patients with cirrhosis, PVT is usually found either in the
absence of symptoms during HCC screening or following a
decompensating event.43,106 Although PVT is generally recog-
nised on ultrasound, CT or MR angiography are recommended to
assess the degree and extent of obstruction. In contrast to find-
ings in patients without cirrhosis, non-occlusive PVT is the pre-
dominant form in patients with cirrhosis, accounting for around
70% of cases.105 Recent recommendations concur regarding the
need to provide information on the following characteristics as
part of the description of PVT: time course (recent, i.e. <6 months,
or chronic, i.e. >−6 months), degree of occlusion (minimally
occlusive, i.e. <50% of the lumen obstructed, partially occlusive,
i.e. >−50% of the lumen obstructed, or completely occlusive, i.e. no
persistent lumen), and response to treatment or interval change
(progression, stability or regression).42,43 Patients with HCC are
at risk of tumoral invasion of the portal vein but also at higher
risk of non-tumoral PVT since HCC may tilt the haemostatic
balance towards hypercoagulability.116

The presence of three or more features among serum alpha-
fetoprotein concentrations >1,000 lg/L, venous expansion,
thrombus enhancement at arterial phase, neovascularity, and
PVT adjacent to HCC have a 100% sensitivity and 94% specificity
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for the diagnosis of tumoral invasion of the portal vein.117 In the
absence of these specific features, fine needle ultrasound-guided
biopsy of the thrombi may be safe and useful to obtain a defin-
itive diagnosis.118

Natural history of PVT and impact on patient outcomes
Spontaneous regression or even recanalization of PVT may occur
in �40% of patients, mainly in those with non-occlusive PVT and
compensated cirrhosis.106,119,120 By contrast, the rate of sponta-
neous recanalization is very low in patients with occlusive
PVT.121 In patients with cirrhosis, with recent PVT and extension
to the superior mesenteric vein, acute mesenteric ischaemia or
intestinal necrosis can occur, though they are uncommon in this
context.122

The link between PVT and decompensation of cirrhosis has
been analysed in several studies,123–125 including a large pro-
spective study in over 1,200 patients with compensated
cirrhosis: occurrence of PVT was not associated with subsequent
decompensation of cirrhosis,106 suggesting that PVT is a marker
but not a direct cause of the progression of liver disease. By
contrast, the impact of PVT in the context of liver transplantation
is significant. Pre-transplantation PVT has been associated with
increased short-term mortality and graft failure after trans-
plantation in large databases.126 However, in the latter studies,
the link between the size and extent of PVT and post-transplant
outcomes was not evaluated. The impact of PVT appears to
depend on the possibility of restoring physiologic portal perfu-
sion to the graft using anatomical (physiological) procedures.
Good results are obtained when the superior mesenteric vein is
patent. By contrast, an irremovable thrombus occluding the su-
perior mesenteric vein requires left renal to portal vein anasto-
mosis, or portocaval hemi-transposition. These interventions
that do not relieve portal hypertension and do not restore graft
perfusion with portal blood are associated with a high rate of
failure or complications.127 Thus, persistent complete extensive
thrombosis may preclude liver transplantation.

Management
Medical therapy
In patients with cirrhosis and PVT who are potential candidates
for liver transplantation – meaning those without a definitive
contraindication to liver transplantation – the main objective of
anticoagulation is to maintain or obtain a patent portal vein
trunk to enable liver transplantation. The efficacy of anticoagu-
lants in this setting has been evaluated in several cohort studies,
mostly retrospective.105 In a meta-analysis of eight studies
involving 353 patients, PVT progression was observed in 9% of
treated patients compared to 33% of untreated patients. Portal
vein recanalization was achieved in 71% of treated patients
compared to 42% of untreated patients.119 A detailed analysis of
the structure and composition of portal vein thrombi showed
that portal vein obstruction consists of intimal fibrosis with an
additional fibrin-rich thrombus in only one-third of cases, which
may account for the unsystematic recanalization observed after
anticoagulation128 (Fig. 4). Likewise, factors associated with
recanalization in patients receiving anticoagulants include recent
PVT and a duration between PVT diagnosis and treatment initi-
ation of <6 months.129 Less severe liver disease and a non-
occlusive PVT are also associated with a higher rate of
recanalization.129
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In patients with cirrhosis and PVT who are not candidates for
liver transplantation, the beneficial effect of anticoagulation
might go beyond its impact on PVT. A landmark prospective
randomised-controlled trial in 70 patients with cirrhosis without
PVT showed that treatment with 4,000 IU/day enoxaparin for 48
weeks effectively prevented PVT occurrence and, more impor-
tantly, decreased decompensation of cirrhosis and death.130 In a
large individual patient data meta-analysis of five studies,
including 500 patients with cirrhosis and PVT, anticoagulation
increased overall survival, and the beneficial effect was inde-
pendent of portal vein recanalization.131 Based on these data, the
recent Baveno VII consensus conference recommended initiating
anticoagulation (i) in all patients with cirrhosis and PVT who are
potentially candidates for liver transplantation, independently of
the degree of occlusion and extension and (ii) in patients with
cirrhosis and recent (<6 months) completely or partially occlu-
sive (>50%) thrombosis of the portal vein trunk even if not a
candidate for liver transplantation.43 Recanalization is usually
achieved within 6 months.132 Therefore, anticoagulants should
be maintained until portal vein recanalization or for a minimum
of 6 months.43 After that, the decision to maintain anti-
coagulation depends on the response to therapy and the pros-
pect of liver transplantation. Anticoagulation is generally
maintained until liver transplantation, except if a TIPS is per-
formed in potential liver transplant candidates. In other patients,
the continuation of anticoagulation should be considered in
patients without complete PVT based on regular evaluation and
consideration of the benefits and risks of anticoagulation
(Fig. 3B).

Bleeding events not related to portal hypertension occur in
�10% of patients with cirrhosis receiving anticoagulation.119 This
rate does not seem to be higher than that observed in patients
with cirrhosis and PVT not receiving anticoagulation nor in pa-
tients without cirrhosis receiving anticoagulation.119,133 In pa-
tients with cirrhosis treated with VKAs, platelet count <50x 109/L
was predictive of bleeding.132 Data obtained in the setting of
atrial fibrillation suggest that VKAs are associated with a higher
risk of major bleeding events than DOACs in patients with
cirrhosis.133 Bleeding events related to portal hypertension are
actually less frequent in patients receiving anticoagulants,
possibly due to the beneficial effect of anticoagulation on intra-
hepatic vascular resistance.119,133,134 Therefore, administering
anticoagulation does not imply a more frequent screening for
gastroesophageal varices nor more intense prophylaxis for portal
hypertension-related complications.43

The best type of anticoagulation in patients with cirrhosis and
PVT remains to be defined. LMWH is the best-known option in
this setting. LMWH should be used cautiously in patients with
moderate kidney dysfunction (glomerular filtration rate [GFR]
<30 ml/min) and is contraindicated in patients with a GFR
<15 ml/min. Although data are scarce, especially on safety, fon-
daparinux might be an option in patients with PVT and
cirrhosis.135 An alternative option consists of oral VKAs targeting
an INR between 2 and 3. However, the accuracy of INR for VKA
monitoring is uncertain in patients with liver insufficiency.
Experience with DOACs in patients with cirrhosis is growing. The
main advantages of DOACs over VKAs are that they are given at
fixed doses without laboratory monitoring. The liver disease
could influence several aspects of DOAC pharmacokinetics,
including systemic elimination, plasma protein binding,
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cytochrome P450-mediated metabolism, and biliary excretion.136

The Child-Pugh score is used to guide dosing and the use of
DOACs. In the context of PVT treatment, all DOACs can be used in
patients with Child-Pugh A cirrhosis; DOACs can be used with
caution and/or adjusted doses in patients with Child-Pugh class B
cirrhosis; DOACs are usually not recommended in patients with
Child-Pugh class C cirrhosis or coagulopathy.43,137,138 Renal
insufficiency (GFR <30 ml/min), potential drug-drug interactions,
and previous gastrointestinal bleeding should be evaluated
before introducing DOACs139 (Table 2). Although limited, avail-
able data suggest that the efficacy of DOACs in patients with
cirrhosis and PVT is at least equivalent to that of LMWH or VKAs
in achieving portal vein recanalization.54,140–142

Transjugular intrahepatic portosystemic shunt
PVT is no longer considered a contraindication to TIPS, which has
been reported to be feasible in 73-100% of patients with
PVT.124,143–145 In patients with either completely occlusive PVT or
cavernoma, TIPS might still be feasible through a transjugular or
trans-splenic approach, although the technical success rate is
lower.143,146 Indeed, factors associated with technical failure of
TIPS insertion are cavernomatous transformation, inability to
identify intrahepatic portal vein branches, and extension to the
superior mesenteric vein.105 In a recent meta-analysis collating
data on 367 patients with cirrhosis and PVT treated with TIPS, the
12-month recanalization rate was 84%145 (Fig. 5). Importantly,
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Fig. 4. Correlation between radiological findings and pathology. (A) Recent
enhanced CT (coronal view, portal venous phase) shows partially occlusive no
trunk (arrows). The downstream venous branches are patent. (B) HES staining. Lo
magnification. Recent portal vein thrombi composed of fibrinous deposits associ
man with alcohol-related cirrhosis. Contrast-enhanced CT (coronal view, portal ve
to the incorporation of the clot in the wall of the portal trunk and the superior
chronic portal vein thrombi. (F) HES staining. Higher magnification. Chronic po
siderophagous and neovessels partially repermeabilizing the lumen.
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these procedures were performed in expert centres, which may
explain these promising results. After successful TIPS insertion, a
randomised-controlled trial did not find any advantage of main-
taining anticoagulation; recanalization was achieved in most pa-
tients even without anticoagulation.147 Most patients included in
the latter study had non-occlusive PVT, and only 3 out 64 had
cavernoma. This suggests that long-term anticoagulation is not
necessary after successful TIPS placement in patients with non-
occlusive PVT. Further studies are needed to make broad recom-
mendations against long-term anticoagulation after TIPS inser-
tion, irrespective of the type of PVT. Severe procedural
complications occur in 10% of patients with cirrhosis and PVT
following TIPS placement.145 Catheter-directed thrombolysis with
or without thrombus aspiration have been associated with higher
rates of bleeding complications. The rate of hepatic encephalop-
athy is similar to that observed in patients without PVT at around
25%.145 Based on these data, beyond the usual indications for TIPS
(refractory ascites and recurrent variceal bleeding), TIPS can be
considered as a second-line option for the treatment of PVT,
especially in case of significant concomitant complications of
portal hypertension or after lack of improvement (i.e. persistent
complete occlusion or progression) after anticoagulation43

(Fig. 3B). In liver transplant candidates with complete or exten-
sive PVT, TIPS (transjugular or trans-splenic) may improve trans-
plantation feasibility if it leads to portal vein recanalization.146 In
patients with complete PVT, reno-portal anastomosis during liver
C
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portal vein thrombosis in a 59-year-old man with viral cirrhosis. Contrast-
n-enhancing material corresponding to the clot in the lumen of the portal
w magnification. Recent portal vein partial thrombosis. (C) HES staining. Higher
ated with red blood cells. (D) Chronic portal vein thrombosis in a 52-year-old
nous phase) shows minimally occlusive non-enhancing material corresponding
mesenteric vein (arrows). (E) HES staining. Low magnification. Non-malignant
rtal vein thrombi with fibro-oedematous intimal thickening with numerous
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Fig. 5. CT scan showing a patient with decompensated cirrhosis and occlusive portal vein thrombosis in whom portal vein recanalization was achieved
after TIPS insertion. Patient with (A) occlusive portal vein thrombosis (arrow) despite anticoagulation for 3 months, in whom (B) portal vein recanalization was
achieved after TIPS insertion. TIPS, transjugular intrahepatic portosystemic shunt.
transplantation is another option, since it has been reported to be
feasible in 89% of patients, and is associatedwith a 1-year survival
rate of 87%.148

Conclusion
In patients without underlying cirrhosis, medical management of
SVT is based on a complete aetiological work-up, specific aetio-
logical treatment, and generally long-term anticoagulation.
Interventional radiology, performed in expert centres, is the
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second-line therapy for both BCS and chronic EHPVO. In patients
with cirrhosis and PVT, recent guidelines have extended the in-
dications for anticoagulation, even to some patients who are not
candidates for liver transplantation. Beyond its usual indications
in cirrhosis (refractory ascites or recurrent variceal bleeding),
TIPS is a second-line therapy for PVT, especially in patients with
concomitant complications of portal hypertension. Although the
use of DOACs is growing, further studies are needed to clarify the
best option, considering both patient and disease heterogeneity.
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