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Резюме
В большинстве случаев тромбоз воротной вены прогрессирует без лечения, спонтанная реканализация воротной вены развивается у 42 % 

больных циррозом печени. Существующие стратегии лечения включают назначение антикоагулянтов, проведение интервенционных ме-

роприятий, таких как трансъюгулярное внутрипеченочное портосистемное шунтирование или эндоваскулярный фибринолиз. Антикоа-

гулянтная терапия имеет определенные трудности у пациентов с циррозом печени из-за сложного профиля гемостаза, склонности как 

к геморрагиям, так и к гиперкоагуляции. Помимо традиционных антикоагулянтов (препараты гепарина, фондапаринукс, антагонисты 

витамина К) в последние годы при тромбозе воротной вены широко используются прямые оральные антикоагулянты. Ранее тромбоз во-

ротной вены считался противопоказанием к выполнению трансъюгулярного внутрипеченочного портосистемного шунтирования, в на-

стоящее время метод часто применяется с целью восстановление портального кровотока через шунт и предотвращения повторного 

тромбоза. Эндоваскулярный фибринолиз по-прежнему остается опцией специализированных центров для «сложных» больных. В случа-

ях повышенного риска венозных тромбоэмболий пациентам с циррозом печени рекомендуется профилактика препаратами низкомоле-

кулярного гепарина или прямыми оральными антикоагулянтами, однако дальнейшие исследования должны уточнить их эффективность 

в этом аспекте. В обзоре освещены данные об особенностях терапии, первичной и вторичной профилактики тромбоза воротной вены 

у больных циррозом печени. Несмотря на существующие клинические рекомендации по ведению больных цирротическим тромбозом 

воротной вены, выбор той или иной стратегии, прежде всего, зависит от индивидуализированной оценки рисков и преимуществ каждого 

из методов лечения.
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Abstract
In most cases, portal vein thrombosis progresses without treatment; spontaneous recanalization of portal vein develops in 42 % of patients with 

liver cirrhosis. Effective treatment strategies include administration of anticoagulants, interventional procedures such as transjugular intrahepatic 

porto-systemic shunt or endovascular fibrinolysis. Anticoagulant therapy has certain difficulties in patients with liver cirrhosis due to the complex 

profile of hemostasis, a tendency to both hemorrhages and hypercoagulation. In addition to traditional anticoagulants (heparin preparations, 

fondaparinux, vitamin K antagonists), direct oral anticoagulants have been widely used in recent years for portal vein thrombosis. Previously, portal 

vein thrombosis was considered a contraindication to performing transjugular intrahepatic porto-systemic shunt, currently the method is often used 

to restore portal blood flow through the shunt and prevent repeated thrombosis. Endovascular fibrinolysis is still an option for specialized centers 

for «difficult» patients. In cases of increased risk of venous thromboembolism, patients with liver cirrhosis are recommended to be prevented with 

low-molecular-weight heparin or direct oral anticoagulants, but further studies should clarify their effectiveness in this aspect. The review highlights 

data on the features of therapy, primary and secondary prevention of portal vein thrombosis in patients with liver cirrhosis. Despite the existing 

clinical recommendations for management of patients with cirrhotic portal vein thrombosis, the choice of a particular strategy primarily depends on 

an individualized assessment of risks and benefits of each treatment method. 
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APPT — activated partial thromboplastin time; CI — confi dence interval; INR — international normalised ratio; LMH — low molecular heparin; UFH — 

unfractionated heparin; HR — hazards ratio; OR — odds ratio; PVT — portal vein thrombosis; TIPSS — transjugular intrahepatic porto-systemic shunt

Treatment
Th e natural course of portal vein thrombosis (PVT) 

in hepatic cirrhosis is variable; this heterogeneity makes 

PVT a unique condition among venous thromboses [1]. 

Spontaneous portal vein repatency is observed in 42 % 

of PVT cases [2-4]. Its incidence reaches 70 % in com-

pensated cirrhosis or partial thrombosis [4], whereas in 

decompensated cirrhosis or in patients on the liver trans-

plantation list, spontaneous repatency is signifi cantly less 

frequent [5]. Predictors of spontaneous improvements in 

portal vein thrombosis are unknown.

In asymptomatic patients, who are not candidates for 

liver transplant and have thrombosis in their small intra-

hepatic branches of the portal vein or minimal occlusion 

(< 50 % of the vein lumen), follow-up is usually enough 

[6, 7].

At the same time, in 33–70 % of patients with hepatic 

cirrhosis, when left  untreated, portal vein thrombo-

sis progresses [3, 8]. According to clinical guidelines, a 

decision to initiate therapy is based on the extent of the 

thrombus, presence of symptoms, and need for a liver 

transplant [6, 7, 9, 10]. If bowel ischaemia is suspected, 

early anticoagulant therapy is initiated; it is also recom-

mended to consult a surgeon and a specialist in intensive 

care and interventional radiology [7].

PVT development in cirrhosis impacts the possibility 

and outcomes of liver transplantation. Candidates for a 

transplant need to have at least a partially re-canalised 

portal vein to ensure portal blood fl ow to the trans-

plant using end-to-end anastomosis, which reduces 

post-surgery morbidity and mortality. If  the vein is not 

re-canalised, the purpose of PVT management is to pre-

vent thrombus growing, especially to prevent mesenteric 

vein involvement [6, 7].

Th erapy is also recommended in patients with 

chronic occlusive PVT or cavernous portal vein transfor-

mation to prevent repeated thrombosis and, to a lesser 

extent, to ensure vein re-patency, especially in hereditary 

thrombophilia, progressive thrombosis, bowel ischaemia 

caused by thrombotic involvement of the mesenteric 

vein, or in patients waiting for liver transplantation [10].

Possible therapies of the portal vein thrombosis in 

cirrhosis patients include anticoagulants, transjugular 

intrahepatic porto-systemic shunt, endovascular clot 

lysis.

PVT is associated with a high risk of varicose bleed-

ing, that is why before initiation of anticoagulants, 

patients with cirrhosis should undergo endoscopic vein 

ligation and use β-adrenoreceptor blocking agents [9]. 

However, anticoagulation therapy should not be delayed 

until complete esophagus vein eradication and b-adre-

noreceptor blocking [7].

Anticoagulants
Data from retrospective studies [2, 11-15] and some 

meta-analyses [3, 16-18] show that, in cirrhosis patients, 

anticoagulants are an effi  cient and safety therapy of 

portal vein thrombosis. Th ey promote any degree of vein 

re-patency in 66.6–71.5 % of cases; complete re-patency 
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was observed in 40.8–53 % of patients; and the rate of 

thrombosis progression, despite the therapy, did not 

exceed 5.7–9 % [3, 16-18]. Anticoagulation therapy in 

PVT patients with liver cirrhosis was associated with 

a higher rate of vein re-patency (44.4 % vs. 20.0 %, 

Р = 0.016) and with lower thrombosis progression rates 

(7.4 % vs. 30.0 %, Р = 0.026) vs. no therapy[19]. Accord-

ing to a meta-analysis, unlike observation, anticoagu-

lants showed a 4-fold increase in the probability of portal 

vein re-patency (odds ratio (OR) 4.44; 95 % confi dence 

interval (CI) 3.11–6.32) and 3-fold reduction in the 

probability of  cirrhotic PTV progression (OR 0.33; 95 % 

CI 0.18–0.62) [20].

Nevertheless, the rate of portal vein re-patency aft er 

coagulation therapy for PVT in cirrhotic patients is 

lower than in other venous thromboses [1]. According to 

E.G. Driever et al., it is associated with the fact that cir-

rhotic PVT manifested as thickening of the portal vein 

wall intima, similar to intima fi brosis, and a fi brin-rich 

blood clot was observed only in one third of cases. Th e 

authors believe that the lack or small amounts of fi brin 

is a cause of relatively low rates of portal vein re-patency 

in cirrhosis [21].

According to meta-analyses, anticoagulation therapy 

has a positive eff ect on the course and mortality rates 

in cirrhotic patients by reducing the risk of esophagus 

bleeding [3, 16] and improving overall survival rates [18, 

22], which to some extent depend on successful portal 

vein re-patency.

Anticoagulation therapy is safe and has a comparable 

rate of haemorrhages as compared to the patients who did 

not have any therapy [3, 18, 23, 24]. A history of varicose 

bleeding, platelet count below 50х109/L and low serum 

albumin are the key risk factors of bleeding in patients 

receiving anticoagulation therapy [25, 26]. Complica-

tions of severe cirrhosis were observed in cases where no 

portal vein re-patency was achieved [25]. A retrospective 

study demonstrated that anticoagulation therapy of PVT 

did not increase the rate of bleeding in cirrhotic patients 

(14.8 % vs. 24 %, Р = 0.343), including major bleedings 

(3.7 % vs. 6 %, Р  =  0.665) and varicose haemorrhages 

(3.7 % vs. 16 %, Р = 0.109) [19], as compared to no ther-

apy. A meta-analysis showed that anticoagulants did not 

cause any increase in the risk of bleeding (OR 1.21; 95 % 

CI 0.75–1.97), including major bleedings (OR 0.98; 95 % 

CI 0.49–1.95) and varicose haemorrhages (OR 0.35; 95 % 

CI 0.12–1.01) [20].

Th e modern anticoagulation therapies include hepa-

rin preparations, fondaparinux, vitamin K antagonists 

and direct oral anticoagulants.

Heparins
First, heparin therapy includes injections of unfrac-

tionated and low molecular heparins. Once bound to anti-

thrombin III, unfractionated heparin (UFH) neutralises 

factor Xa and thrombin. Heparin therapy requires acti-

vated partial thromboplastin time (APPT) monitoring: 

the therapeutic margin should be 1.5–2  times higher 

than the normal APPT value. Due to these limitations 

and possible complications (heparin-induced low plate-

let count, osteoporosis, etc.), UFH is currently less 

common than low molecular heparin (LMH). UFH can 

be prescribed in renal insuffi  ciency and/or in suspected 

bowel ischaemia, as it can be easily discontinued; how-

ever, intravenous administration makes it impossible to 

use the preparation for a long time [10].

LMH neutralises mainly factor Xa. It is administered 

subcutaneously once or twice daily in a fi xed dose for 

prevention or depending on the body weight — for ther-

apeutic use. It  does not require laboratory monitoring; 

still, laboratory tests are recommended in obese patients, 

patients with renal failure (glomerular fi ltration rate of 

less than 15 mL/min) and in pregnant women [27].

Due to the need of parenteral administration, low 

molecular heparin reduces compliance and patient’s qual-

ity of life, that is why it is used as initiation therapy and 

then patients switch to vitamin K antagonists or direct 

oral anticoagulants. However, with refractory abdomi-

nal dropsy, where periodic paracentesis is required, or 

because of challenges with long-term monitoring of the 

international normalised ratio (INR), LMH is more pref-

erable than oral anticoagulants [27].

LMH is the most acceptable variant in any Child-

Pugh liver cirrhosis, while unfractioned heparin can be a 

frontline therapy in acute kidney injury until their func-

tion normalises [28].

Th e major concerns about the use of LMH are associ-

ated with its effi  cacy and safety in cirrhotic patients, simi-

lar to patients without liver damage, given this cohort has 

lower antithrombin III activity. In vitro and in vivo stud-

ies showed that LMH is effi  cient and safe for patients with 

PVT and liver cirrhosis, despite lower levels of anti-Ха 

and antithrombin III [23, 24, 26, 29]. For instance, dalte-

parin and enoxaparin resulted in portal vein re-patency 

in 66.1 % and 78.5 % of PVT cases, respectively [29, 30]. 

Th e rate of complete or partial portal vein re-patency 

aft er nadroparin/warfarin therapy was higher vs. con-

trols, both for cirrhotic PVT with acute varicose bleeding 

(67.4 % vs. 39.5 %, Р = 0.009) [23] and without bleeding 

(62.5 % vs. 34.4 %, Р = 0.024) [24]. In addition to anti-

coagulants (OR 4.189; 95 % CI 1.660–10.568; Р = 0.002) 

predictors of therapy effi  ciency were low Child-Pugh 

scores (OR 0.692; 95 % CI 0.488–0.982; Р = 0.039) and 

D-dimer values below 2.00  μg/mL (OR 3.600; 95 % CI 

1.134–11.430; Р = 0.030) [23, 24]. LMH (enoxaparin or 

dalteparin) facilitated portal vein re-patency in 61.5 % of 

patients with liver cirrhosis and PVT, the probability of 

which increased with a favourable Child-Pugh category 

and short duration of thrombosis [26].

Lower doses of LMH did not reduce its effi  ciency 

[31]. For instance, enoxaparin 1 mg/kg twice daily dem-

onstrated similar results, but was associated with fewer 

complications (4-fold reduction in the risk of non-vari-

cose bleeding) vs. 1.5 mg/kg daily [30]. At the same time, 
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it is assumed that the effi  cacy of a fi xed dose of daltepa-

rin is 2.6 times lower than when the preparation dose is 

based on the body weight [29].

Fondaparinux
Fondaparinux inhibits factor Xа by selectively bind-

ing to antithrombin  III. Unlike heparin, it does not 

inhibit thrombin or platelet factor IV, which reduces the 

risk of heparin-induced low platelet count [32]. A fi xed 

dose of the preparation is administered once daily with-

out laboratory monitoring, so it is more convenient than 

LMH.

In a retrospective study of fondaparinux vs. LMH, 

fondaparinux demonstrated a higher probability of PVT 

elimination in patients with liver cirrhosis (77 % and 

51 %; Р = 0.001); however, it was associated with a higher 

number of bleedings (27 % and 13 %; Р = 0.06) [33]. It is 

suggested that fondaparinux can be an agent of choice in 

cirrhotic patients with extremely low platelet count.

Vitamin K antagonists
Vitamin  K antagonists impair carboxylation and 

reduce the activity of vitamin K-dependent blood clot-

ting factors. Due to a narrow therapeutic window and 

drug-drug interactions, their administration required 

INR monitoring. Th e therapeutic range corresponds to 

INR 2.0–3.0 (target INR: 2.5) [9].

Determination of the therapeutic range of vitamin K 

antagonists in cirrhotic patients is challenging because 

of the initially longer prothrombin time. Th at is why 

the therapeutic range requires lower doses, therefore, 

patients can receive a low dose. On  the other hand, 

because of higher values the normal INR is not suitable 

for cirrhotic patients, that is why a modifi ed INR (liver 

INR) can be used as an alternative [9].

Vitamin K antagonists are recommended in cirrhotic 

patients with Child-Pugh class  A; still, they should be 

used with caution, since initially modifi ed INR can aff ect 

its target values [28].

Vitamin K antagonists used as maintenance therapy 

are effi  cient and safe [13], and their rates of re-patency 

and side eff ects are similar to those of LMH [2, 23, 24]. 

Unlike untreated patients, patients receiving warfarin 

had higher rates of portal vein re-patency (Р  =  0.011); 

thrombosis improved in 68.2 % and 25 % of cases, 

remained stable in 18.2 % and 37.5 % of cases, and pro-

gressed in 13.6 % and 37.5 % of cases, respectively [2]. 

In a randomised study, the rate of portal vein re-patency 

was twice as high with warfarin vs. controls (71.9 % vs. 

34.4 %, Р  =  0.004); anticoagulation therapy was a pre-

dictor of re-patency (OR 2.776; 95 % CI 1.307–5.893; 

Р = 0.008) and was not associated with a higher risk of 

bleeding [34].

Direct oral anticoagulants
Direct oral anticoagulants directly inhibit thrombin 

(dabigatran) or factor Ха (rivaroxaban, edoxaban, betrix-

aban and apixaban) without antithrombin III involve-

ment or impaired carboxylation of vitamin K-dependent 

blood clotting factors. In  addition to fi xed oral doses, 

their advantages include no need for laboratory moni-

toring and no impact on INR values [9].

Given a possible-drug-drug interaction, the con-

centration or effi  cacy of direct oral anticoagulants can 

be impacted by P-glucoprotein preparations, as well as 

medications modifying CYP3A4 activity [35].

Pharmacokinetics of direct oral anticoagulants in 

liver cirrhosis has been understudied. In vitro and in vivo 

studies show that the effi  cacy of preparations inhibiting 

factor Ха can be lower in cirrhotic patients; it is a result 

of impairments at various stages of drug metabolism 

(binding to plasma proteins, cytochrome р450 function, 

bile excretion and renal clearance) [36, 37].

Direct oral anticoagulants can be safely used in 

patients with Child-Pugh class A. In Child-Pugh class B 

or where creatinine clearance is below 30 mL/min, they 

should be used with caution because of possible accumu-

lation, which requires dose reduction [28, 35], while riva-

roxaban is contraindicated in class  B cirrhosis patients 

[38]. Direct oral anticoagulants are not recommended in 

Child-Pugh class  C or with creatinine clearance below 

15 mL/min [28, 35].

Direct oral anticoagulants are safe and effi  cient in 

thromboembolic conditions in liver cirrhosis [39], 

including portal vein thrombosis. Edoxaban was more 

effi  cient in complete PVT elimination in cirrhosis 

patients vs. warfarin (70 % and 20 %), while thrombosis 

progression was less common (5 % and 47 %, respec-

tively) [40]. Rivaroxaban was superior to warfarin in 

the rate of portal vein re-patency and was more effi  cient 

in thrombosis rel  apses [41]. In  a prospective study by 

М.-Н. Ai  et al. of 6-month rivaroxaban or dabigatran 

therapy of chronic PVT in cirrhosis patients, a higher 

rate of complete/partial portal vein re-patency and better 

blood fl ow were observed vs. controls (Р < 0.05), while 

the risk of haemorrhage was similar (Р  >  0.05) [42]. 

In  non-cirrhotic PVT, direct oral anticoagulants were 

more effi  cient than vitamin K antagonists (OR 4.33; 95 % 

CI 2.4–7.83), while in cirrhotic thrombosis — more effi  -

cient than no therapy (OR 3.86; 95 % CI 1.49–10.03) or 

vitamin K antagonists (OR 30.99; 95 % CI 7.39–129.87) 

[20, 43]. According to a meta-analysis, direct oral anti-

coagulants and vitamin  K antagonists were eff ective in 

PVT re-patency in 87.3 % and 44.1 % of cirrhotic patients 

with PVT; at the same time, direct oral anticoagulants 

were associated with a higher rate of vein re-patency (OR 

1.67; 95 % CI 1.02–2.74) and a lower risk of thrombosis 

progression (OR 0.14; 95 % CI 0.03–0.57) [44].

Th e rate of bleeding when taking direct oral antico-

agulants was similar or lower than with the use of tradi-

tional anticoagulants [20, 40, 41]. In retrospective stud-

ies [39, 45-47] and meta-analyses [20, 44, 48, 49], direct 

oral anticoagulants in liver cirrhosis had safety profi les 

similar to those of traditional anticoagulants; however, 
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the risk of bleeding was higher in progressive disease 

[46]. In  cirrhotic PVT, direct oral anticoagulants were 

associated with a lower total risk of a major bleeding 

(OR 0.29; 95 % CI 0.08–1.01) vs. vitamin K antagonists, 

but they had a similar total risk of varicose bleeding (OR 

1.29; 95 % CI 0.64–2.59) and death (OR 0.31; 95 % CI 

0.01–9.578) [44].

Duration and predictors of successful 
therapy
Th e highest probability of the effi  cient anticoagula-

tion therapy is observed if the period between PVT diag-

nosis and therapy initiation is less than six months [8, 

31]; however, according to other data, early anticoagu-

lation (within 1–2 weeks) is also associated with higher 

rates of portal vein re-patency [25]. Th erefore, the opti-

mal timing for anticoagulation therapy initiation is still 

unclear [37].

Th e mean time for portal vein re-patency is 

5.5–8  months [8, 50]; however, there are reports on 

delayed response one year aft er therapy [50]. Th e therapy 

lasts at least half a year, and patients with superior mes-

enteric vein thrombosis and bowel ischaemia should be 

on life-long anticoagulation therapy [6, 9].

Other factors of good response to therapy are a mild 

hepatic disease, mild thrombosis, superior mesenteric 

vein thrombosis of less than 50 %, no history of bleeding 

associated with portal hypertension, and smaller spleen 

[13, 18, 51].

Th erapy effi  ciency should be evaluated every 

2–3 months with imaging [27].

Once therapy was discontinued aft er portal vein re-

potency, thrombosis relapses were observed in 27–56.6 % 

of cases 2–5  months later (median time to relapse: 

4  months) [25, 26, 29]. Th e risk of thrombosis relapse 

aft er dalteparin therapy increased 3.1–3.9-fold if therapy 

was initiated 3–6 months aft er diagnosis [29]. According 

to the recommendations on thrombosis relapse preven-

tion, therapy should continue for several more months 

aft er vein re-patency or until liver transplantation [9].

Transjugular intrahepatic 
porto-systemic shunt (TIPSS)
Earlier portal vein thrombosis was a contraindi-

cation to TIPSS. Current guidelines list the following 

indications for TIPSS in patients with hepatic cirrho-

sis and PVT: inadequate response or contraindications 

to anticoagulants; chronic PVT/portal cavernoma with 

severe sequelae of portal hypertension (recurring vari-

cose bleeding or abdominal dropsy), refractory to drug 

therapy; chronic PVT preventing physiological anasto-

mosis between the transplant and recipient’s portal vein 

[6, 7, 10, 52]. Liver transplant candidates with progres-

sive PVT with no response to anticoagulation therapy 

undergo TIPSS, which prevents thrombosis aggravation 

and complete portal vein occlusion [9].

Th e purpose of TIPSS is restoration of portal blood 

fl ow with the help of a shunt and prevention of throm-

bosis recurrence.

Th e most common indication for TIPSS in cirrhosis 

patients with PVT was not thrombosis itself, but ther-

apy-resistant consequences of hypertension. Success-

ful TIPSS was associated with clinical improvements of 

cirrhosis, low incidence of thrombosis recurrences and 

recurrent portal bleeding, reduced need for systemic 

anticoagulation, which was required only in prothrom-

botic condition [53, 54].

Aft er TIPSS, re-patency rates varied from 70 to 100 % 

[53, 55, 56]. Meta-analyses showed that re-patency and 

complete re-patency aft er TIPSS was 81–84.4 % and 

73–74.61 %, respectively; the probability of severe com-

plications exceeds 10 % [55, 57, 58]. Unlike anticoagu-

lants, TIPSS was more effi  cient in portal vein re-patency 

and prevention of bleeding relapses; it did not increase 

the risk of side eff ects, however, the survival rates did 

not improve as well [55, 59, 60]. If  compared to the 

conservative therapy (endoscopic ligation of esopha-

gus veins and propranolol), TIPSS was associated with 

better portal vein re-patency outcomes (95 % vs. 70 %; 

Р = 0.03), thrombosis relapses (5 % vs. 33 %; Р = 0.06), 

rate of recurrent varicose bleedings (15 % vs. 45 % one 

year later and 25 % vs. 50 % two years later, respectively; 

OR 0.28; 95 % CI 0.10–0.76; Р = 0.008); however, patient 

survival rates were similar [61]. Th e group of successful 

TIPSS aft er chronic PVT had lower portal vein pressure 

(27.15 vs. 19.74 mm Hg, P < 0.001); mortality rates were 

comparable (12.9 % vs. 19.2 %; P > 0.05); while bleeding 

recurrences (14.7 % vs. 30.8 %; P  =  0.017) were lower 

than in unsuccessful TIPSS procedures [56]. In patients 

with cirrhotic PVT with varicose bleeding, TIPSS more 

oft en resulted in complete portal vein re-patency (85.5 % 

vs. 19.6 %, Р < 0.001) and lower rates of 5-year recurrent 

esophagus vein bleeding (31.0 % vs. 50.1 %; Р = 0.017), 

than in endoscopic management and anticoagulants [62].

In patients with frequent PVT caused by hepatic cir-

rhosis, awaiting transplantation, TIPSS did not aff ect the 

rate of complications, outcomes, duration of transplanta-

tion or the need for blood preparations.

TIPSS is justifi ed for PVT with cavernous transfor-

mation [63]; however, it is associated with lower techni-

cal success rates, which increase to 90 % (ranging from 

75 % to 100 %) with the use of a modifi ed transplant or 

transhepatic approach [64]. In this situation, portal vein 

re-patency is achieved with angioplasty/stenting and 

TIPSS insertion [65].

Technical complications with TIPSS emerge in 

advanced PVT because of the impossibility to puncture 

the intrahepatic branch of the portal vein, so the transcu-

taneous approach is used, which is more risky.

Unlike anticoagulants, endoscopic management or 

endovascular clot lysis, TIPSS can increase the risk of 

hepatic encephalopathy (rate:  25–32 %) [62, 66]; however, 

it was not confi rmed in a number of studies [56, 61].
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Endovascular clot lysis

Experience in using local or systemic clot lysis, also 

in combination with TIPSS or anticoagulants, in patients 

with cirrhosis-associated PVT is limited. In  cirrhotic 

PVT, clot lysis usually results in partial portal vein re-

patency and is more effi  cient if combined with throm-

bectomy [53]. In PVT patients, clot lysis combined with 

anticoagulants had effi  ciency similar to anticoagulation 

therapy; however, it was associated with a higher risk of 

morbidity and mortality [67].

Similar to TIPPS, endovascular clot lysis improved 

PVT in cirrhotic patients (85 % and 70 %; Р = 0.304); clot 

lysis was more oft en associated with dissolution of blood 

clots in superior mesenteric (P = 0.048) and splenic veins 

(P = 0.02) [66].

Current guidelines recommend that clot lysis in 

patients with persistent bowel ischaemia despite antico-

agulants is performed in specialised clinics [7, 68].

Contraindications for clot lysis include recent stroke, 

GIT bleeding, recent orthopaedic, cerebral or spinal 

trauma and an intracranial tumour [53].

Primary PVT prevention 
in hepatic cirrhosis
Patients with hepatic cirrhosis and a high risk of 

venous thromboembolism are recommended to undergo 

prevention with LMH or direct oral anticoagulants with 

an acceptable safety profi le, although their effi  ciency is 

unclear. For Child-Pugh class  C cirrhosis, direct oral 

anticoagulants are not used for prevention of thrombotic 

complications [28].

This recommendation is based on a randomised 

study, which demonstrated that enoxaparin therapy 

in cirrhosis patients prevented PVT [69]. The enoxa-

parin group demonstrated lower rates of PVT (8.8 % 

vs. 27.7 %, Р  =  0.048) and hepatic decompensation 

(38.2 % vs. 83.0 %, Р < 0.0001) vs. placebo; enoxaparin 

also reduced the risk of deaths without a higher risk of 

bleeding, which may be associated with a better barrier 

function of the bowel and reduced bacterial transloca-

tion [69].

Post-splenectomy initiation of antithrombin III con-

centrate or antithrombin  III, danaparoid sodium and 

warfarin in patients with a high risk (antithrombin  III 

activity of less than 70 % and splenic vein diameter of less 

than 10 mm) and a very high risk (splenic vein diameter 

of over 15 mm) of PVT resulted in reduction in the rate 

of thrombosis [70].

Unlike aspirin, warfarin was more effi  cient in preven-

tion of PVT aft er laparoscopic splenectomy in cirrhosis 

patients (no thrombosis in 38.5 % and 12.8 % of cases, 

respectively, P = 0.010), and had a hepato- and nephro-

protective eff ect [71].

Th erapy of liver cirrhosis patients with direct oral 

anticoagulants had a good safety profi le, absence of 

venous thrombosis and no high risk of bleeding, lower 

rates of ischaemic stroke in liver cirrhosis [48, 72-75].

At the same time, there is some evidence that throm-

bosis prevention with low molecular or unfractioned 

heparin did not reduce the risk of venous thromboem-

bolism (OR 0.94; 95 % CI 0.23–3.71) in patients admitted 

with hepatic cirrhosis [76, 77] and mortality, but tended 

to increase the risk of bleeding when unfractioned hepa-

rin was used [76].

Secondary prevention of PVT 
after liver transplantation
Post-transplantation portal vein thrombosis, espe-

cially long-lasting, is a risk factor of recurrence in case 

of non-anatomical anastomosis [5]. In  addition to pre-

surgery thrombosis, risk factors of post-transplantation 

PVT include slow portal blood fl ow aft er reperfusion 

(< 1,300 mL/min or < 65 mL/min/100 g), partial throm-

bectomy, damaged vein intima during thrombectomy, 

inappropriate reconstruction of infl ow to the portal 

vein, thrombophilic impairments in the recipient [27]. 

Patients with risk factors and without blood-clotting 

disorders, transplant dysfunction or low platelet count 

(< 30–50х109/L) within fi rst 24 hours aft er surgery, have 

LMH therapy (1 mg/kg) for at least two months, if there 

are no complications, the therapy can then be prolonged 

based on individual considerations [78].

Conclusion
Th e article describes the therapy, possible measures 

for primary and secondary prevention of portal vein 

thrombosis in patients with liver cirrhosis. Despite the 

existing clinical recommendations for the management 

of cirrhosis patients with PVT, selection of a therapeutic 

strategy depends mostly on an individualised evaluation 

of risks and benefi ts of each therapy.
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